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1. Introduction
In this contribution, we summarize discussions aspects related to initial access for extending NR up to 71 GHz based for RAN1 #107-e. The main issues discussed in the following section for initial access are detailed design for synchronization signal block (SSB), CORESET#0, PRACH related issues, and discovery reference signal (DRS) related operations.

2. Summary of issues
2.1 SSB Aspects 
2.1.1 DRS Related Aspects (and other MIB design other than CORESET#0/Type0-PDCCH)
· From [1] Huawei/HiSilicon:
· For SSB with 120 kHz SCS, confirm the working assumption on 64 candidate SSBs within a half frame. 
· For SSB with 480 kHz and 960 kHz SCS, 64 candidate SSBs is sufficient for operation without shared spectrum while 128 candidate SSBs should be supported for operation with shared spectrum.
· For operation with shared spectrum and for 480 kHz and 960 kHz SSBs, indicate the 7th bit of the candidate SSB index by borrowing the 4th LSB of SFN in the PBCH payload. Indicate the 4th LSB of SFN with spare bit in MIB payload.
· Confirm the working assumption to support DBTW for 120 kHz and further support DBTW for 480 kHz and 960 kHz SSB. 
· At least   should be indicated in MIB for all three numerologies.
· UE should be able to identify DBTW enable/disable before acquiring SIB1. A specific entry of  in MIB should be reserved to disable DBTW if the number of candidate SSB positions is larger than 64 for 480 kHz and 960 kHz SCS.
· Configure DBTW length in SIB1 for operation with shared spectrum in 52.6GHz to 71GHz with the following values:
· 480 kHz SCS: {72, 32, 24, 16, 8, 4} slots = {2.25, 1, 0.75, 0.5, 0.25, 0.125} ms
· 960 kHz SCS: {64, 32, 24, 16, 8, 4} slots = {1, 0.5, 0.375, 0.25, 0.125, 0.0625} ms
· The MIB content and PBCH payload in Table [1]-5 and Table [1]-6 should be supported for 120 kHz, 480 kHz and 960 kHz SSB.
· Table [1]-5 uses subCarrierSpacingCommon and pdcch-ConfigSIB1 for Q
· Table [1]-6 uses subCarrierSpacingCommon and pdcch-ConfigSIB1 for Q, 1 spare bit for 4th LSB of SFN, 4th LSB of SFN for 7th candidate SSB index.
· From [3] vivo:
· The number of candidate SSBs for 480/960KHz should be increased into 128.
· Support DBTW for 480/960KHz SSB in unlicensed operation from 52.6GHz to 71GHz.
· Whether or not to indicate licensed regime by different synchronization raster entries is depending on the RAN 4 synchronization raster design.
· Support to use DBTW lengths {0.5, 1, 2, 3, 4, 5} msec for SCS 120 kHz, and the maximum DBTW length for SCS 480 kHz and 960 kHz should be 1.25ms and 0.625ms when the number of candidate SSBs is 64, 2.5ms and 1.25ms in unlicensed scenario the number of candidate SSBs is 128.
· From [4] ZTE/Sanechips
· Confirm the working assumption:
· Support DBTW for 120 kHz, 480 kHz and 960 kHz.
· In order to reduce the impact of standardization caused by indicating candidate SSB indices, the maximum number of candidate SSBs defined in the half-frame can be kept unchanged (maintain 64) or limited to 128 for 480/960 kHz SSB SCS.
· Four candidate values {8,16,32,64} for  and two bits for the indication are preferred.
· For Rel-17 above 52.6GHz, it is recommended that the UE derives the QCL relation between candidate SSBs by the value of  , where  is the candidate SSB index.
· For 480 kHz and 960 kHz SCS, if DBTW and 64 SSB candidate positions are supported, the same mechanism for DBTW operation as 120 kHz can be adopted.
· Value <64 indicates DBTW enabled/supported and operation with shared spectrum.
· For operation without shared spectrum channel access, a UE expects to be configured with  =64.
· If  =64, DBTW can be seen as disabled as the effect of DBTW enabled is the same as DBTW disabled 
· For 480 kHz and 960 kHz SCS, if DBTW and 128 SSB candidate positions are supported, the following DBTW operation  can be considered.
· Value <64 indicates DBTW enabled/supported and operation with shared spectrum.
· For operation without shared spectrum channel access, a UE expects to be configured with  =64.
· If  =64, enable/disable of DBTW can be implicitly indicated by comparing the value of   in MIB and DBTW length
· From [5] Spreadtrum
· Confirm the working assumption that DBTW is supported for 120kHz SCS.
· DBTW is supported for 480/960kHz SCS.
· DBTW length for 480/960kHz can be {4, 8, 16, 24, 32, 40} slots.
· Confirm the working assumption that the number of candidate SSBs in a half frame is 64 for 120kHz SCS.
· The number of candidate SSBs in a half frame is more than 64 and not great than 128 for 480/960kHz SCS.
· From [7] Nokia/NSB
· The design for DBTW, if supported, is common to different sub-carrier spacings.
· For 480kHz and 960kHz, the number of SSB candidate locations in a half frame is 64.
· [bookmark: _Hlk84000660]If DBTW is supported,  are supported. subCarrierSpacingCommon and spare-bit are used for indication of .  implies that DBTW is not assumed.
· If DBTW is supported, the supported values for discoveryBurstWindowLength are same as used for Rel-16 NR-U also for 480kHz and 960kHz: 0.5, 1, 2, 3, 4, 5 ms
· From [8] CATT
· The work assumption of support DBTW for 120 kHz is confirmed.
· To increase the number of actual SSB transmission, sub-set of SSBs can be transmitted as NO-LBT and the other sub-set SSBs are transmitted as DBTW if the exempt Short Control Signaling rules can be applied by local region rule.
· DBTW for 480/960 kHz SSB SCS can be supported with up to 128 candidate SSB index.
· To indicate 7th bit of the candidate SSB index for 480/960 kHz SSB SCS, following schemes can be further considered and down-selected:
· Borrowing the subCarrierSpacingCommon in MIB
· Borrowing the 4th LSB of SFN, and  move  4th LSB of SFN  to  subCarrierSpacingCommon in MIB
· 
Borrowing half frame bit  , with all candidate SSBs are assumed to be put in first half frame when DBTW is enabling.
· On DBTW length for SCS 480/960 KHz (if supported), scale factor is applied comparing to value of SCS 120 KHz,
· 2 bits used for   ，and four states {16, 32, 64, reserved/DBTW disabled} is recommend.
· From [10] Sony
· Discovery Burst Transmission Window should be supported for all SCSs.
· 2 bits should be supported for indication of 
·  values should support {8, 16, 32, 64}
· From [11] Ericsson
· [bookmark: _Toc87001093]Support DBTW for 120/480/960 given that 1) no additional (compared to the already supported 64) candidate SS/PBCH block positions are introduced and 2) a common design (e.g. value range of Q, DBTW length, repurposed bits etc.) for all SCS is used.
· [bookmark: _Toc87001094]Q is signaled by repurposing subCarrierSpacingCommon (1 bit) for 120/480/960 kHz SCS.
· [bookmark: _Toc87001095]If RAN1 decides to use two bits to signal Q (not our preference) add either 24 or 48 as a value of Q for 120/480/960 kHz SCS.
· [bookmark: _Toc87001096]The value range for Q is the same for 120/480/960 kHz SCS.
· [bookmark: _Toc87001097]The value range for the DBTW length is the same for 120/480/960 kHz SCS.
· From [12] Intel
· For DRS based on SSBs with SCS 120 kHz:
·  
·  is indicated in MIB
· At least the subCarrierSpacingCommon bit from MIB is reinterpreted to indicate 
· Consider 1 bit from pdcch-ConfigSIB1 in MIB to indicate  from the extended set, e.g., 
· Alternatively, the spare bit from PBCH payload could be used to indicate  in addition to the subCarrierSpacingCommon bit from MIB
· DBTW on/off is identified based on comparison of the DBTW length with the time duration occupied by transmission of  SSBs
· DBTW length is signalled in SIB1
· For DRS based on SSBs with SCS 480 kHz/960 kHz:
·  and SSB candidate slots are arranged according to Proposal 2
· One bit from MIB is used for indexing additional SSB candidates
· The subCarrierSpacingCommon bit from MIB is reinterpreted for this purpose
·  is indicated in MIB
· One bit from pdcch-ConfigSIB1 in MIB is repurposed to indicate at least 
· The spare bit from PBCH payload could be used to indicate  in addition to 1 bit from pdcch-ConfigSIB1 in MIB
· DBTW length is fixed and not signalled
· DBTW on/off is explicitly signalled in SIB1
· From [14] NEC
· Confirm the working assumption that Support DBTW for 120 kHz.
· DBTW should be supported for 480kHz and 960 kHz SCS.
· If DBTW is supported for 480/960kHz SCS SSB transmission, 128 SSB candidates should be supported.
· The long term sensing could be considered as an approach to enabling/disabling DBTW.
· For the value set of Q, {16, 32, 64} should be supported, namely 2 bits are needed for Q value indication.
· Confirm the working assumption about parameters related to operation of DBTW for SCS that DBTW is supported.
· From [15] Samsung
· Support discovery burst transmission window for all SCSs on the 60 GHz unlicensed spectrum.
· The indication of Q can be in MIB for a best effort, and if not possible, in SIB1;
· For 480 kHz and 960 kHz SCS, support 128 candidate SS/PBCH block locations within a half frame, and use one PHY bit in PBCH payload to indicate the extra candidate SS/PBCH block index (e.g. 7th LSB);
· If supporting more than 64 candidate SS/PBCH block locations, support DBTW off indication jointly coded with 3 numerical values of Q.
· From [16] Panasonic
· DBTW is supported for 480 and 960 kHz and supports 64 candidate SSB positions. If 128 candidate SSB positions are required, the signaling method needs to be clarified.
· For 480/960 kHz, DBTW lengths scaled from 120 kHz are baseline.
· For  for 480/960 kHz SCS, the same indication and values as 120 kHz SCS are supported at least for the case where 64 candidate SSB positions are supported.
· For the indication of , 4 states (2 bits) are supported.
· From [17] Interdigital
· Support Discovery Burst Transmission Window (DBTW) for SCS 120kHz, 480kHz, and 960kHz in shared spectrum operations that require LBT to enhance the initial access operation in beyond 52.6GHz spectrum.
· Support using the combination of 1 bit from subCarrierSpacingCommon, and 1 bit from pdcch-ConfigSIB1 to indicate the DBTW parameters.
· For SCS 120kHz, 480kHz, and 960kHz, if 2 bits are available in MIB for , below table can be used to indicate DBTW enabled/disabled along with the  parameter, while supporting up to 128 candidate SSB positions: 
	1st bit
	2nd bit
	Codepoint
	Description

	0
	0
	00
	DBTW is disabled

	0
	1
	01
	- DBTW is enabled and . 
- 2nd bit is used to indicate the 7th bit for SSB candidate indexes.

	1
	0 or 1
	10 or 11
	- DBTW is enabled and . 
- 2nd bit is used to indicate the 7th bit for SSB candidate indexes.


· Support candidate SSB positions more than 64 for SCS 120kHz, 480kHz, and 960kHz. 
· From [19] ETRI
· Support DBTW for all SSB SCSs.
· Support 64 SSB candidate positions for all SCS as the first priority, however also can live with 128 SSB candidate positions if the one bit for SSB index is available.
· From [20] Sharp
· Confirm the working assumption on supporting DBTW for 120kHz. In addition, support DBTW for SSB with 480 or 960 kHz SCS in FR2-2 operation.
· Support 128 candidate SSBs for 480 or 960 kHz SCS in FR2-2 operation.
· For 120 kHz SCS, use 1 MIB payload bit to indicate Q values of {16, 32, 64}. For 480 kHz/960kHz SCS supporting 120 candidate SSBs, use 1 MIB payload bit to indicate Q values of {32, 64, 128}. The full indication for Q and DBTW enabled/disabled can be complemented by SIB1.
· From [21] Convida Wireless
· If impact of LBT failure is not addressed, increasing the number of SSB candidate positions to larger than 64 e.g., 128 to increase transmission opportunities to cope with LBT failure could be considered. 
· Increased number of candidate SSB positions larger than 64, e.g., 128 for shared spectrum channel access for SCSs of 480KHz and 960KHz for 52.6 GHz-71 GHz. 
· Support DBTW for SCS 120kHz, 480kHz and 960kHz in shared spectrum operations for 52.6 GHz-71 GHz. 
· From [22] LGE
· Confirm the following working assumption made in RAN1#106-e.
· For 120kHz SSB, the number of candidates SSBs in a half frame is 64.
· Confirm the following working assumption made in RAN1#106bis-e.
· Support DBTW for 120 kHz.
· If DBTW is supported for 480 kHz and 960 kHz SSB, the number of candidates SSBs in a half frame is 64 for all SCSs in FR2-2.
· Total of 4 states (i.e., {8, 16, 32, 64}) of  values are supported by using 2 bits in MIB of the followings.
· subCarrierSpacingCommon
· spare-bit (not the Msg Extension bit)
· From [23] NTT Docomo
· DBTW should be supported irrespective of SCS, i.e., confirm the WA on the support of DBTW without any restriction on SCS. 
· In a certain region, e.g., Japan, sensing needs to be performed for initiating any transmission by any device in 60 GHz. 
· Support to confirm the working assumption that the number of candidate SSB positions with 120 kHz SCS in a half frame is 64
· On the number of candidate SSB positions:
· Prefer to support 64 candidate SSB positions for both 480 and 960 kHz SCS
· Fine to support 128 candidate SSB positions for 480 and 960 kHz SCS, if and only if it is achieved by the limited amount of specification impacts
· For DBTW to be supported in Rel-17 NR 52.6 – 71 GHz, similar to Rel-16 NR-U, support to indicate QCL parameter in MIB
· Regardless of the number of candidate SSB positions, support to use only subCarrierSpacingCommon for DBTW related parameter indication in MIB
· From [24] Qualcomm
· if DBTW is supported for 480 kHz/960 kHz SSB, use 64 candidate SSB positions
· for 120kHz SCS, consider using only 1 bit in MIB to indicate the , where:
·   {32, 64}
· subCarrierSpacingCommon is used to signal the 1 bit for 
· for SCS 480 and 960 kHz, do not support discovery burst transmission window (DBTW) for SSB
· for operation with shared spectrum, modify the QCL derivation equation to (), where  is the candidate SSB index
· From [25] Mediatek
· RAN 1 to clarify the support of DBTW for 120 kHz SCS.
· From [26] WILUS
· It should be confirmed to support discovery burst transmission window (DBTW) for at least 120kHz SCS. In addition to 120kHz SCS, DBTW should be applicable for 480/960 kHz SSB SCS on supporting NR above 52.6GHz.

Summary of Discussions
The following is a summary of company position of various aspects of DRS.

· Confirm WA
· DBTW for 120kHz	
· Huawei/HiSilicon, Spreadtrum, CATT, NEC, Sharp, LGE
· 64 candidates for 120kHz
· Huawei/HiSilicon, LGE
· Supporting DBTW for 480/960 kHz
· Support: Huawei/HiSilicon, vivo, ZTE/Sanechips, Spreadtrum, CATT, Sony, NEC, Samsung, Panasonic, [Nokia/NSB (conditioned on supporting 64 candidate SSB)], Ericsson (conditioned on supporting 64 candidate SSB), Interdigital, ETRI, Sharp, Convida Wireless, LGE (conditioned on supporting 64 candidate SSB), NTT Docomo, WILUS
· Not Support: Qualcomm
· Number of SSB candidates for DBTW
· 64: Huawei/HiSilicon (licensed), Nokia/NSB, Panasonic, ETRI (1st preference), Docomo (1st preference), Qualcomm
· 128: Huawei/HiSilicon (unlicensed), vivo, [ZTE/Sanechips], [Spreadtrum], CATT, Intel, NEC, Samsung, Interdigital, ETRI (2nd preference), Convida Wireless, Docomo (2nd preference)
· SSB index indication for 7th SSB index bit (if  >64 candidate SSB)
· use 4th LSB of SFN, (4th LSB of SFN moves to MIB)
· Huawei/HiSilicon, CATT, Samsung
· subCarrierSpacingCommon
· CATT, Intel
· Use half frame bit (assume SSB are always in first half radio frame)
· CATT
· Supported  values:
· 1 bit {32, 64}: Ericsson, [Docomo?], Qualcomm (for 120kHz)
· 1 bit {16, 64} (different from RAN1 agreement): Intel
· 2 bits, {16, 32, 64} : Huawei/HiSilicon, NEC, Samsung
· 2 bits, {8,16,32,64} : ZTE/Sanechips, Nokia/NSB, CATT, Sony, Intel, LGE
· 2 bits: Panasonic
· 2 bits {32, 64}: Interdigital (2 bit is re-used to indicate 7th bit of SSB index)
· 00 : DBTW disable (or Q=64 with SSB in first 64 candidate position)
· 01 : Q=64, SSB in second SSB position)
· 10 : Q=32, SSB in first 64 SSB position
· 11 : Q=32, SSB in second 64 SSB position
· 1 bit {16, 32, 64} : Sharp
· UE assumes 32 or 64 depending on indication
· IF Q=32 is indicated, UE performs double hypothesis (Q=16 and 32) during PDCCH monitoring
· gNB uses 16 or 32 when indicated as 32, 64 when indicated as 64
· Indication of DBTW
· Explicit disable indication: Huawei/HiSilicon (if >64 candidate SSB), Samsung (assuming 128 candidate SSB)
· Q=64 can be understood as disabled : ZTE/Sanechips, Nokia/NSB
· Signaling bits used for DBTW operation
· subCarrierSpacingCommon and 1 bit from pdcch-ConfigSIB1 : Huawei/HiSilicon (for 120kHz), Intel, Interdigital
· subCarrierSpacingCommon, 1 bit from pdcch-ConfigSIB1, spare bit : Huawei/HiSilicon (for 480/960 kHz), Intel (for 2 bit Q)
· subCarrierSpacingCommon and spare bit: Nokia/NSB, Intel (for 120kHz), LGE
· subCarrierSpacingCommon: Intel, Docomo, Qualcomm
· Supported DBTW lengths for 480/960 kHz (if supported)
· For 480kHz: 
· {2.25, 1, 0.75, 0.5, 0.25, 0.125} ms : Huawei/HiSilicon
· Max 1.25ms or 2.5ms (depending on 64 or 128 candidate SSB): vivo
· {4, 8, 16, 24, 32, 40} slots : Spreadtrum
· {0.5, 1, 2, 3, 4, 5} ms : Nokia/NSB, Ericsson
· Scaled of 120kHz case : CATT
· Single value: Intel
· For 960kHz:
· {1, 0.5, 0.375, 0.25, 0.125, 0.0625} ms : Huawei/HiSilicon
· Max 0.625ms or 1.25ms (depending on 64 or 128 candidate SSB): vivo
· {4, 8, 16, 24, 32, 40} slots : Spreadtrum
· {0.5, 1, 2, 3, 4, 5} ms : Nokia/NSB, Ericsson
· Scaled of 120kHz case : CATT
· Single value: Intel
· QCL derivation
· UE derives the QCL relation between candidate SSBs by the value of  , where  is the candidate SSB index
· ZTE/Sanechips, Qualcomm


Conclusion from Nov 11 GTW
Agreement:
· Support DBTW with 480 and 960 kHz SCS
· For licensed and unlicensed operation, support 64 candidate SSB positions in a half frame
· Use 2 bits for Q: 
· subcarrierspacingCommon 
· working assumption: spare bit in MIB
· Send LS to RAN2 for confirming the use of the spare bit in MIB
· The use 2 bit for Q can be revisited if RAN2 tells RAN1 that the spare bit cannot be used


1st Round Discussion
Discuss further on the following proposals and issues.

Issue #1) confirming WA
Companies should had time to review the Working assumptions made, it would be good to confirm the working assumption. If not agreeable, companies should present critical reasons why it should not be confirmed.
Proposal 1.1-1 (Agreed)
· Confirm WA of the following:
· (From #106-bis-e) Support DBTW for 120 kHz.
· (From #106-e) For 120kHz SSB, the number of candidates SSBs in a half frame is 64.


[RESOLVED] Issue #2) Whether or not to support DBTW and number of SSB candidates
Great majority of the companies support DBTW for 480 and 960 kHz. We could try to make some progress here. Some companies stated that they are only supportive of DBTW for 480 and 960 kHz if RAN1 supports 64 SSB candidates. So we may need to discuss the support of DBTW and number of SSB candidates together.
Proposal 1.1-2
· Support DBTW for SSB with 480 and 960 kHz SCS.

In terms of support for 64 vs 128 candidate positions for SSB with 480 and 960 kHz (unlicensed operation), the following is a summary:
· 64 candidates: 6 companies 
· 128 candidates: 12 companies (excluding companies who listed 128 as 2nd preference)

While there seems to be larger number of support for 128 candidates, moderator suspects discussions are needed. Moderator has formulated Proposal 1.1-2A and 1.1-2B.

Proposal 1.1-2A
· For unlicensed operation, support 64 candidate SSB positions within DBTW.

Proposal 1.1-2B
· For unlicensed operation, support 128 candidate SSB positions within DBTW.

Issue #2 has been resolved during GTW. No need to further comment.

[RESOLVED] Issue #3) SSB index indication for max 128 candidates SSB (if supported)
If 128 candidate SSB positions are supported, RAN1 needs to resolve how to indicate the signaling for the 7th SSB index bit. So far, three options has been presented.

Option 1) use 4th LSB of SFN (the 4th LSB of SFN will move to MIB, using one of the leftover bits)
Option 2) subCarrierSpacingCommon
Option 3) use half radio frame bit (SSB are only carried in the first half radio frames)

Please comment further on which options is acceptable if 128 candidates SSB positions are supported.

[draft] Proposal 1.1-3
· [Moderator to suggest proposal based on company feedback] – no longer needed

Issue #3 has been resolved during GTW. No need to further comment.

Issue #4) Indication of DBTW & 
Moderator assumes if only 64 candidate SSBs are supported then same  signaling will be applied to 120, 480, and 960 kHz. If 128 candidate SSBs are supported, there may need to be discussion on whether same or different number of  values are to be supported for 120kHz and 480/960kHz, respectively. 

Moderator has drafted few options for proposals based on comments received. The main issues that requires resolutions are:
· Number of bits for Q (resolved during GTW)
· Whether same number of bits for Q for 120 and 480/960kHz
· Which bits are used to convey Q (resolved during GTW)

Please comment further on the issues above.

	Agreement:
For 120kHz SCS, for [image: ] values:
· If 2 bits are available in MIB for [image: ], at least support {16, 32, 64}
· If 1 bit is available in MIB for [image: ], support {32, 64}
· FFS: methods to indicate more [image: ] values without increasing used number of bits, e.g., {16, 32, 64}
· Note: value [image: ] < 64 indicates DBTW enabled/supported and operation with shared spectrum.
· Note: For operation without shared spectrum channel access, a UE expects to be configured with [image: ] = 64. Use of [image: ]=64 in shared spectrum is not precluded.
· FFS: 1 bit or 2 bits used for [image: ]

Agreement:
· Support DBTW with 480 and 960 kHz SCS
· For licensed and unlicensed operation, support 64 candidate SSB positions in a half frame
· Use 2 bits for Q: 
· subcarrierspacingCommon 
· working assumption: spare bit in MIB
· Send LS to RAN2 for confirming the use of the spare bit in MIB
· The use 2 bit for Q can be revisited if RAN2 tells RAN1 that the spare bit cannot be used





Proposal 1.1-4
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· =64 is used to indicate disable of DBTW by gNB
· Note:
· value   < 64 indicates DBTW enabled/supported and operation with shared spectrum.
· UE is expected to be configured with =64 in licensed operations


Proposal 1.1-4A
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· =64 is used to indicate disable of DBTW by gNB
· Note:
· value   < 64 indicates DBTW enabled/supported and operation with shared spectrum.
· UE is expected to be configured with =64 in licensed operations
· Use of =64 in shared spectrum is not precluded.


Issue #5) DBTW lengths for 480/960 kHz
Company views are somewhat split on the supported DBTW lengths. Few companies prefer to keep the same as 120kHz cases, few companies prefer to scale the DBTW lengths accordingly. One company prefers to have single window as the total duration for DBTW is small.
 There seems to be no clear option that has majority support. Companies advocated for scaling the length to account for reduction in total time duration for SSB, keeping same length between different SCS. Given that having certain measurement/processing window lengths that are too small in time isn’t great for implementation. Moderator has put a suggest potentially compromise proposal 1.1-5, that has not been proposed any company. Please comment further whether this is ok. If not please, suggest alternative proposals that you believe could be acceptable by all.

Proposal 1.1-5
· If DBTW is supported for 480 and 960 kHz, supported DBTW lengths are:
· {2.25, 1, 0.75, 0.5, 0.25, 0.125} ms

Issue #6) QCL derivation
For the for QCL derivation when DBTW is used, it looks like agreement to re-use the NR-U like approach was not agreed. Few companies proposed to agree on this as well. Moderator has formulated proposal 1.1-6 based on suggestions from the companies.

Proposal 1.1-6 (Agreed)
· For SCS that support DBTW, UE derives the QCL relation between candidate SSBs by the value of  , where  is the candidate SSB index.


Company Comments/Inputs
	Company
	Comments

	LG Electronics
	Proposal 1.1-1: Support to confirm WAsProposal 1.1-2: Support if Proposal 1.1-2A (supporting 64 candidate SSB positions) is agreed
Proposal 1.1-4: We suggest the following change since two NOTEs in RAN1#106bis-e are sufficient.

· For 480 and 960kHz, if DBTW is supported and 64 candidate SSB position are supported,
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {8,16, 32, 64}
· 2 bits required for  are taken from 
· subCarrierSpacingCommon
· spare bit (note: not the MIB extension bit)
· Moderator to update the second bit based on company feedback

Proposal 1.1-5: In principle, applying the scaling factor for 480/960 kHz could be fine to us. However, {5, 4, 3, 2, 1, 0.5} ms can be scaled to {1.25, 1, 0.75, 0.5, 0.25, 0.125} ms (rather than {2.25, 1, 0.75, 0.5, 0.25, 0.125} ms in this proposal).
Proposal 1.1-6: Support

	InterDigital
	Issue #1: 
Proposal 1.1-1. Do not support. 
If 480kHz and 960kHz are going to have the same DBTW design as 120kHz, accepting the number of candidate SSBs to be equal 64 in 120kHz implies the same configuration and 64 SSBs for SCS 480kHz and 960kHz as well. We propose to stall this decision until the number of candidate SSB positions is agreed for SCS 480kHz and 960kHz. If 128 candidate positions are supported for SCS 480kHz and 960kHz, then the number of candidate SSB positions can be reconsidered in SCS 120kHz as well.
Issue #2: 
Proposal 1.1-2. Support
Proposal 1.1-2B. We support this proposal on 128 candidate SSB positions for 480 and 960 kHz SCS within DBTW.
Issue #3: 
We believe that this issue can be decided after Issue #4 is resolved as the results from Issue #4 may impact the 7th bit indication.
Issue #4: 
Proposal 1.1-4B. We support this proposal on the same design for all SCS including up to 128 candidate SSB positions.

	Qualcomm
	Issue #1: confirm WA in Proposal 1.1-1
Issue #2: since the majority of the companies support DBTW for 480/960 kHz, we are fine with Proposal 1.1-2 only if we have a common design with SCS 120 kHz
The probability of an LBT failure for the SSB is very low at this band, we think that 64 candidate SSB positions is enough and that we should strive to reduce the design complications (additional bits, etc…) and have the same design for DBTW signaling as that for 120 kHz.
Hence, if DBTW is supported for 480/960, we strongly support Proposal 1.1-2A.
Issue #4: due to the highly directive nature of the beams in this FR, we believe that the probability of LBT failures will be very low and the hence there may not be a need to support a large number of candidate SSB positions in a DBTW. With this, we think that 2 candidate SSB positions in a DBTW for a QCL is sufficient. Hence, only 1 bit is needed to signal the . May be we can add that as an option?
· For 480 and 960kHz, if DBTW is supported and 64 candidate SSB position are supported,
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {32, 64}
· =64 is also used to indicate disable of DBTW by gNB
· UE is expected to be configured with =64 in licensed operations
· 1 bit required for  is taken from 
· subCarrierSpacingCommon

Issue #6: support Proposal 1.1-6

	Ericsson
	Issue #2
If it is agreed to support DBTW for 480/960 kHz (not our preference), then we support Proposal 1.1-2A (64 candidate positions). We have strong concerns against Proposal 1.1-2B (128 candidate positions). From an implementation perspective, we do not support the physical layer design changes needed to enable 128 candidate positions (e.g., scrambling changes if SFN LSB bit is used); we do not think yet another bit can be repurposed from MIB to indicate SFN LSB bit; and we are strongly against different designs for different SCSs.
Issue #4
We support Proposal 1.1-4 as long as the following bullets are preserved
· =64 is also used to indicate disable of DBTW by gNB
· UE is expected to be configured with =64 in licensed operations
We suggest the following change to the supported values of Q. Value 8 seems too small:
· Supported values of : {[FFS: one of 8, 24, 48],16, 32, 64}

We do not support Proposals 1.1.4A or 1.1.4B since we do not support 128 candidate positions.
Issue #6
Support Proposal 1.1-6

	Moderator
	Issue#2 and #3 are resolved.
[draft] Proposal 1.1-4 have been updated based on discussion in GTW to Proposal 1.1-4
Agreement:
· Support DBTW with 480 and 960 kHz SCS
· For licensed and unlicensed operation, support 64 candidate SSB positions in a half frame
· Use 2 bits for Q: 
· subcarrierspacingCommon 
· working assumption: spare bit in MIB
· Send LS to RAN2 for confirming the use of the spare bit in MIB
· The use 2 bit for Q can be revisited if RAN2 tells RAN1 that the spare bit cannot be used


	Qualcomm
	The final agreement in the GTW had “working assumption” on the 3rd bullet level. Hence, for updated Proposal 1.1-4, the actual values of Q (16,32,64) can be made as working assumption to align with the working assumption status of the 2-bit agreement

	Sharp   
	Proposal 1.1-1: Support
Proposal 1.1-4 updated after GTW: Support
Proposal 1.1-6: Support

	DOCOMO
	Proposal 1.1-1: Support
Proposal 1.1-4 updated after GTW: We share QC’s point. Now whether 2 bits or 1 bit available for Q is totally up to RAN2, so to follow the situation, the actual values of Q should be WA (or only 32 and 64 can be agreed, while 16 and additional potential value should be WA). 
Proposal 1.1-5: not support. We do not see it essential. The same values as for 120 kHz SCS (i.e. reusing Rel-16 NR-U) would be sufficient. 
Proposal 1.1-6: Support

	ETRI
	Proposal 1.1-1: support
Proposal 1.1-4: support
Proposal 1.1-6: support

	Huawei, HiSilicon
	Issue#1: 
Proposal 1.1-1: Support
Issue#4: 
Support a modified version. OK with added FFS on the values of  by Ericsson. Additionally, configuring =64 in operation with shared spectrum should not be precluded (similar to Agreement in RAN1 106b-e for 120 kHz). Therefore, we suggest the following modification:
Proposal 1.1-4 (modified)
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {[FFS: one of 8, 24, 48],16, 32, 64}
· =64 is used to indicate disable of DBTW by gNB
· Note:
· value   < 64 indicates DBTW enabled/supported and operation with shared spectrum.
· UE is expected to be configured with =64 in licensed operations
· Use of =64 in shared spectrum is not precluded.
Issue#5: 
Not support Proposal 1.1-5. 
The maximum length of DBTW for 960 kHz (480 kHz) should correspond to the maximum length of SSB burst for 960 kHz (480 kHz). In our view, a larger length than that does not have any technical justification. It is agreed that the number of candidate SSBs for 480 and 960 kHz is 64. If there is no reserved UL slots, the maximum length of the SSB burst amounts to 32 slots or, equivalently, 1 ms in 480 kHz and 0.5 ms for 960 kHz. The question is why  UE should be configured with a DBTW length as long as 2.25 ms if UE knows that SSB burst finishes in the first 1 ms (for 480 kHz) or 0.5 ms (for 960 kHz) of the half-frame? The value of 1ms/0.5 ms may slightly increase if RAN1 decides to reserve some UL slots within SSB burst but this would never increase the max length of SSB burst to 2.25 ms. 
Except the maximum DBTW length, we are flexible for other smaller sizes. 
We suggest to wait for the SSB pattern agreement so the maximum length of SSB burst is determined and agree a corresponding value for the maximum DBTW length. Meanwhile, we can try to agree on the following proposal:
Proposal:
Maximum length for DBTW for 480 and 960 kHz corresponds to the maximum value of n in the SSB pattern. 
· This means that, for instance, if the maximum value of n is 31 for 960 kHz, the maximum length of DBTW is 32 slots (0.5 ms). 
Issue#6: 
Proposal 1.1-6: Support


	Panasonic
	Issue #1: We are fine with Proposal 1.1-1
Issue #4: We are fine with Proposal 1.1-4
Issue #5: We are fine with applying common DBTW lengths for 480/960 kHz SCS which scaled from 120 kHz SCS as a compromised proposal. However, as pointed out by LGE, scaled lengths from 120kHz SCS would be {1.25, 1, 0.75, 0.5, 0.25, 0.125} ms. In addition, 1.25 ms might not be needed if ALT C SSB resource patten (section 2.1.2) is supported because candidate SSB positions for ALT C are confined within 1ms (as pointed out by Huawei).
Issue #6: We are fine with Proposal 1.1-6

	LG Electronics
	Proposal 1.1-4: We support modified version from Huawei.

	Nokia(1st round)
	Issue#1)
We are OK to confirm the WA.

Issue#4)
Support 1.1-4.
We would support same  range for all SCS. As per range, {16, 32, 64} would be OK, and that ={64} is used for indicating disabling the DBTW. For the 4th value, we would suggest {8, but would be interested to better understand the concerns raised for low values in GTW.

Issue#5)
If we start to optimize the DBTW length, it would make sense to wait till we have agreed the SSB slot pattern and  range. 

Issue#6)
We are OK.


	ZTE, Sanechips
	Issue #1) Support Proposal 1.1-1
Issue #4) We prefer Proposal 1.1-4. 
Issue #5) DBTW length is related to the number of candidate SSB positions and slot pattern in a half frame, so it can be discussed after slot pattern in the half frame is determined.
Issue #6) As a proponent of Proposal 1.1-6, we support the proposal.


	Lenovo, Motorola Mobility
	Proposal 1.1-1: We are fine with working assumption.
Proposal 1.1-4: Support
Proposal 1.1-5: We would prefer to keep the DBTW length same as for 120kHz and agree with Nokia to defer it until SSB slot pattern and  range has been agreed upon.
Proposal 1.1-6: Support

	Intel
	Issue #1: We’re fine to confirm the WAs in Proposal 1.1-1.
Issue #4: Generally, we’re fine with Proposal 1.1-4. However, we would like to see companies’ responses if we remove the first bullet in Proposal 1.1-4 to open an opportunity to have different sets of  values for SCS 120 kHz and SCS 480 kHz/960 kHz.
For example,  for SCS 120 kHz and  for SCS 480 kHz/960 kHz. The reason is that the min value of  could be different for SCS 120 kHz and SCS 480 kHz/960 kHz as in case of the higher SCS values, the operation typically would rely on a larger number of narrower beams to compensate reduction of the coverage.
Issue #5: Slightly prefer to see an agreement on the SSB resource pattern first.
Issue #6: Support Proposal 1.1-6.

	Samsung
	Proposal 1.1-1: Support
Proposal 1.1-4: Support. We don’t have strong view on the minimum value of Q, but has a strong concern on supporting a Q value not in the form of 2^n, e.g. 48. Supporting such value has a lot spec impact and resulting not able to reuse the Rel-16 spec for FR2-2, and it also has significant impact to implementation on determining QCL assumption across DBTW windows. 
Proposal 1.1-5: Better to wait for the determination of Q values
Proposal 1.1-6: We are ok with the clarification in general, but want to point out that this description is not fully aligned with TS 38.213 (quoted below), wherein the index used in the spec is DMRS index as agreed in Rel-16 NR-U. We understand that mathematically these two are the same in Rel-16, but may not the same anymore if Q value if not in the form of 2^n. So if the intention is to reuse Rel-16 behavior without introducing new UE assumption, it’s better to state directly instead of using a different index from the spec. 
For operation with shared spectrum channel access, a UE assumes that SS/PBCH blocks in a serving cell that are within a same discovery burst transmission window or across discovery burst transmission windows are quasi co-located with respect to average gain, quasi co-location 'typeA' and 'typeD' properties, when applicable [6, TS 38.214], if a value of  is same among the SS/PBCH blocks.
We suggest to revise the proposal in the following way: 
· For SCS that support DBTW, UE derives the QCL relation between candidate SSBs in the same way as Rel-16 NR-U by the value of  , where  is the candidate SSB index.


	Moderator
	Quick question to Samsung on 1.1-6:
From your opinion what is “same way as Rel-16 NR-U”. I assume this what was proposed in 1.1-6? While giving latitude to editor to figure the details out is one option, I think it would be better if RAN1 can define exactly what needs to change as an agreement. Can you provide the exact details on how you think should be specified?

Added Proposal 1.1-4A based on comments. I think it is not wise to have FFS in the last meeting of Release 17. To my understanding FFS is would be same as not having anything. Companies are encouraged to come to a single value.
I heard concerns for having 8, also concerns on non power of 2. Not sure what to do here. For companies that had concerns on supporting 8, can they clarify what the concern is exactly? Not sure what kind of issues happen for UEs, if Q is small. NR-U supported Q = 1 when max was 8, so UE if wanted could check up to 8 MOs, support of Q=8 when max is 64 is the same.

	Samsung2
	Response to moderator. 
Thanks to moderator for the comment, and sorry for the confusing modified proposal (actually we meant the reversed…) As explained in the previous comment, current spec didn’t use SSB candidate index to define the QCL relationship, but use the DMRS sequence index. These two are identical for NR-U, but not identical for FR2-2. So if we agree on Proposal 1.1-6, we’ll have spec impact to replace  by . Saying so, we are ok with the proposal, but not agree with moderator’s assessment that this is already supported in Rel-15. 


	Futurewei
	Proposal 1.1-1: support
Proposal 1.1-4: support
Proposal 1.1-5: We are fine to wait until SSB slot pattern and N_SSB^QCL range are decided
Proposal 1.1-6: support

	Qualcomm
	The main concern for having small Q (e.g., 8) is that if there are 64 SSB candidate positions, and Q = 8, that means SSB 0 8 16 … are QCL’ed and any one of these can be transmitted. So, say a UE is monitoring paging for SSB 0, it will need to wake up to monitor SS0 for SSB 0 8 16 ... which will increase the UE power consumption. Since the chance of LBT failure in this band is very low, this power increase is un-justified. This is different from NR-U, where the probability of LBT failure is high enough to justify this power increase.

	vivo
	Proposal 1.1-1: Support
Proposal 1.1-4 updated after GTW: Support
Proposal 1.1-5: not support. For our perspective, the maximum length of DBTW is highly depended on the SSB resource pattern design which effects the length of SSB burst. Thus, it is inappropriate to use the fixed DBTW length for different SCS (480 and 960 kHz). Fine to defer the discussion when SSB resource pattern is solved
Proposal 1.1-6: Support

	CATT
	P1.1-1: Support
P1.1-4:Support
P1.1.5: prefer to have 1.25 to replace 2.25
Proposal 1.1-6: Support





<Summary of 1st Round Discussion>
Issue #1) confirming WA
No objections on confirmation.
Suggest moving the proposal for email approval.


Issue #4) Indication of DBTW & 
Companies seem to be generally ok with Proposal 1.1-4. Proposal 1.1-4A is a minor clarification to proposal 1.1-4, so moderator assumes it is ok. Comment further on Proposal 1.1-4A. 

As for addition of other values such as 8, non-power of 2, there are concerns from at least Qualcomm, and Samsung, respectively. 


Issue #5) DBTW lengths for 480/960 kHz
Most companies were ok to accept Proposal 1.1-5. One company pointed out the first value of DBTW length should be scaled to 1.25 instead of 2.25. Can company check if Proposal 1.1-5A can be acceptable?
1.2 msec should be larger than Alt B and C SSB slot pattern being discussed. So, moderator assumes this should be ok.

Proposal 1.1-5A
· If DBTW is supported for 480 and 960 kHz, supported DBTW lengths are:
· {1.25, 1, 0.75, 0.5, 0.25, 0.125} ms


Issue #6) QCL derivation
Proposal 1.1-6 seems to be agreeable by all. Suggest approving Proposal 1.1-6 by email approval.


2nd Round Discussion
Moderator assumes issue #1 and #6 are resolve (to be approved over email). Please only comment if you have concerns.

Issue #4) Indication of DBTW & 
Company to provide comments if you have concerns of accepting Proposal 1.1-4A.
Proposal 1.1-4A
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· =64 is used to indicate disable of DBTW by gNB
· Note:
· value   < 64 indicates DBTW enabled/supported and operation with shared spectrum.
· UE is expected to be configured with =64 in licensed operations
· Use of =64 in shared spectrum is not precluded.


Updates from Ericsson to Proposal 1.1-4A

Proposal 1.1-4B
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· =64 is used to indicate disable of DBTW by gNB
· Note:
· value   < 64 indicates DBTW enabled/supported and operation with shared spectrum.
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations
· Use of =64 in shared spectrum is not precluded.


Moderator would like to take a quick poll. Please provide comments on the quick poll.

Quick poll
· Support to add following  value (in addition to Proposal 1.1-4A)
· Option 1) Nothing
· Option 2) 8
· Option 3) 24
· Option 4) 48

Issue #5) DBTW lengths for 480/960 kHz
Company to provide comments if you have concerns of accepting Proposal 1.1-5A.
Proposal 1.1-5A
· If DBTW is supported for 480 and 960 kHz, supported DBTW lengths are:
· {1.25, 1, 0.75, 0.5, 0.25, 0.125} ms

Added Proposal 1.1-5B based on Huawei’s suggestion.
Proposal 1.1-5B
· If DBTW is supported fFor 480 and 960 kHz, supported DBTW lengths are:
· {1.252.25, 1, 0.75, 0.5, 0.25, 0.125, X} ms where X = 0.0625 if Q=8 is supported and X can be removed if Q=8 is not supported. 


Company Comments/Inputs
	Company
	Comments

	Ericsson
	Issue #4
We support Proposal 1.1-4A with the following revision of the Note for clarity:


· Note:
· value < 64 indicates DBTW enabled/supported and operation with shared spectrum.
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations
· Use of =64 in shared spectrum is not precluded.

We support Option 4 since it enables 48 SSBs when DBTW is enabled

Issue #5
Support Proposal 1.1-5A


	Qualcomm
	Issue #4: fine with Proposal 1.1-4A (pending RAN2 is ok with using the spare bit). Also fine with Ericsson updates.
Pending RAN2 is ok with using the spare bit, we don’t support Option 2 (i.e., Q=8)

	LG Electronics
	Issue #4) Indication of DBTW & 
Proposal 1.1-4A: Support and also fine with Ericsson’s updates. Among 4 options, we are fine with either of Option 2, 3, or 4.

Issue #5) DBTW lengths for 480/960 kHz
Proposal 1.1-5A: We are OK with this proposal.


	OPPO
	Issue #4: Fine with Proposal 1.1-4A, also fine with Ericsson updates. 
Regarding additional   value, we are fine with either of Option 2 or 3.
Issue #5: Fine with Proposal 1.1-5A.


	Apple 
	Issue #4: 
Support Proposal 1.1-4A. On the value, our preference is ‘48’, i.e., Option 4). 

	Sharp
	Issue #4: Fine with Proposal 1.1-4A. Prefer Option 4), otherwise Option 1).
Issue #5: Fine with Proposal 1.1-5A.

	Panasonic
	Issue #4: We are fine with Proposal 1.1-4A, and also fine with Ericsson’s updates. Regarding additional  value, we are open to discuss.
Issue #5: Although we slightly prefer to wait the conclusion on SSB resource pattern, we are fine with Proposal 1.1-5A for the sake of progress.

	Lenovo, Motorola Mobility
	Issue #4: fine with the proposal
Issue #5: prefer to defer it, but in general fine with the proposal.

	vivo
	Issue #4: Support and also fine with Ericsson’s updates
Regarding additional   value, we are fine with all the options and slightly prefer option 2.
Issue #5: Support Proposal 1.1-5A.

	Nokia(2nd round)
	Issue#4)
On Proposal 1.1-4A; we are OK with proposal accounting also Ericsson updates.
On quick poll options, we would be fine with either values 8 or 24. It is good to note that we could use the ssb-PositionsInBurst to limit the valid SSB and Type0 candidate locations.
Issue #5)
Like commented earlier we don’t see a strong need to change the DBTW value, but if companies have strong desire to do so we are fine to agree common set values for 480kHz and 960kHz as in proposal 1.1-5A.

	ZTE, Sanechips
	Issue #4: Support either of Proposal 1.1-4A or the updated proposal from Ericsson. 
Regarding additional   value, either of Option 2 or 4 can be accepted for us.
Issue #5: Support Proposal 1.1-5A.


	InterDigital
	Issue #4) We are ok with Proposal 1.1-4A, also fine with Ericsson’s updates. 
As for the quick poll, we prefer Option 2. 
Issue #5: We are ok with Proposal 1.1-5A.


	Intel
	Issue #4
Regarding Proposal 1.1-4A, the first main bullet, we still see a value in different sets of  for different SCS as we commented previously. However, if we’re the only company, then our preference is  i.e., Option 4 from the poll.

Issue #5
We are fine with Proposal 1.1-5A

	moderator
	Update Proposal 1.1-4A to Proposal 1.1-4B based on Ericsson comments, which seems to be supported by many companies.

	DOCOMO
	Issue#4: We support Proposal 1.1-4B. We prefer either Option 1 or Option 4. 
Issue#5: We are fine with the Proposal 1.1-5A. 

	Huawei, HiSilicon 
	Issue#4:
Proposal 1.1-4A or Proposal 1.1-4B: We can support either
Quick poll: Our first preference is 8. We can accept 24 or “RESERVED” as well. (We think “Nothing” should be replaced with “RESERVED” regardless of whether or not this option is agreed.)
Issue#5: 
Proposal 1.1-5A
First, “if DBTW is supported for 480 and 960 kHz” at the beginning of the proposal needs to be removed. 
Second, we have concern about the provided values. Note that if Q=8 is agreed, regardless of whether ALT B or ALT C is supported for SSB pattern, the first 8 SSBs occupy the first 4 slots in a half frame in 480/960 kHz. This means that the first 8 SSBs occupy only 0.125 ms in 480 kHz and 0.0625 ms in 960 kHz. Therefore, it would be useful to also support the value of 0.0625 ms to implicitly indicate to the UE in SIB1 or dedicated signalling that DBTW is disabled when Q=8 in MIB is provided  for 960 kHz. 
We can support the following alternative: 
Proposal 1.1-5 (modified)
· If DBTW is supported fFor 480 and 960 kHz, supported DBTW lengths are:
· {2.25, 1, 0.75, 0.5, 0.25, 0.125, X} ms where X = 0.0625 if Q=8 is supported and X can be removed if Q=8 is not supported. 
 

	Samsung
	Issue #4) We are ok with Proposal 1.1-4A, also fine with Ericsson’s updates. 
As for the quick poll, we prefer Option 2. We want to understand Qualcomm’s concern on supporting Q=8. With 64 candidate locations, there are at most 8 candidate SSB with the same QCL assumption, which is smaller than the number of QCL assumptions in Rel-16 NR-U. So we don’t quite understand the motivation to have concern on that value. 
Issue #5: We are ok with Proposal 1.1-5A.


	Moderator
	Added Huawei’s suggestion as new Proposal 1.1-5B.

	InterDigital (2nd round)
	Issue #4) We are ok with Proposal 1.1-4B. 
As for the quick poll, we prefer Option 2. 
Issue #5: We are ok with Proposal 1.1-5B.





<Summary of 2nd Round Discussion>
No objections to approve Proposal 1.1-1 and 1.1-6 during 2nd round.

Issue #4) Indication of DBTW & 
Here is a summary of views from 2nd round.
Proposal 1.1-4A
· Support: Qualcomm, LGE, OPPO, Apple, Sharp, Panasonic, Lenovo/Motorola Mobility, Nokia/NSB, ZTE/Sanechips, Interdigital, Intel, Huawei/HiSilicon, Samsung
Proposal 1.1-4B
· Support: Ericsson, Qualcomm, LGE, OPPO, Panasonic, vivo, Nokia/NSB, ZTE/Sanechips, Interdigital, Docomo, Huawei/HiSilicon, Samsung

Companies seem to ok with suggestion from Ericsson, which is minor clarification of 1.1-4A. Given the wide support moderator suggest to moving Proposal 1.1-4B for email approval.

Quick poll Results
· Support to add following  value (in addition to Proposal 1.1-4A)
· Option 1) Nothing/Reserved
· Sharp, Docomo, Huawei/HiSilicon
· Option 2) 8
· LGE, OPPO, vivo, Nokia/NSB, ZTE/Sanechips, Interdigital, Huawei/HiSilicon, Samsung
· Object: Qualcomm
· Concerns of extra MO occasions from Q=8
· Note: it was noted that Q=8 results in 8 candidates at the most, which is smaller than what was required for NR-U.
· Option 3) 24
· LGE, OPPO, Nokia/NSB, Huawei/HiSilicon
· Option 4) 48
· Ericsson, LGE, Apple, Sharp, ZTE/Sanechips, Intel, Docomo

Additional support of Q=8 (in addition to Proposal 1.1-4A) seems to have the most support. However, Qualcomm seems to have concerns on support of Q=8. Further comments were made on whether Q=8 will result in serious issues or not. 

Issue #5) DBTW lengths for 480/960 kHz
Here is a summary of views from 2nd round.

Proposal 1.1-5A
· Support: Ericsson, LGE, OPPO, Sharp, Panasonic, Lenovo/Motorola Mobility, vivo, Nokia/NSB, ZTE/Sanechips, Interdigital, Intel, Docomo, Samsung
Proposal 1.1-5B
· Support: Huawei/HiSilicon, Interdigital

All companies except Huawei seems to be ok with Proposal 1.1-5A. Huawei has requested to add one more value depending on whether Q=8 is support or not. 

Proposal 1.1-1 and 1.1-6 has been agreed over email on Nov 15.


3rd Round Discussion
Suggest approving Proposal 1.1-4B for email approval. Please comment if you have any concerns.

Issue #4) Indication of DBTW & 
Moderator suggest trying to support Q=8 first, if concerns are still raised, then trying to see if Q=48 can be additionally supported (as option with 2nd largest supporters). Q=8 seems to be reasonable value as power of 2 scaling of the values of Q.

Proposal 1.1-4C
· Additionally, support =8 as part of the 2-bit indication for 

Updated proposal for Proposal 1.1-4C.
Proposal 1.1-4D
· Additionally, support =48 as part of the 2-bit indication for 




LGE had some concerns on Proposal 1.14-B, moderator has added Proposal 1.1-4E based on LGE’s comments, please comment if you are ok with the changes by LGE.

Proposal 1.1-4E
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· =64 is used to indicate disable of DBTW by gNB
· Note:
· value   < 64 indicates DBTW enabled/supported and operation with shared spectrum.
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations
· Use of =64 in shared spectrum is not precluded.


Issue #5) DBTW lengths for 480/960 kHz
Moderator suggests to quickly check if Proposal 1.1-5B is acceptable, if not then go with Proposal 1.1-5A (with editorial cleanup of removing if DBTW is supported).
Proposal 1.1-5B
· For 480 and 960 kHz, supported DBTW lengths are:
· {1.25, 1, 0.75, 0.5, 0.25, 0.125, X} ms, where X = 0.0625 if Q=8 is supported and X can be removed if Q=8 is not supported. 


Issue #7) RRC parameter for 
Docomo has pointed out we also need to agree to add RRC parameter for Q in the servingCellCommon IE, which was what was done Rel-16 NR-U. However, the existing values of Q in servingCellCommon IE are for 5 GHz operation, and therefore need to agree to add the values.

Proposal 1.1-7
· SB-PositionQCL-Relation IE to indicate QCL relationship between SSB positions for FR2-2 are same set of values supported for  in MIB.


Company Comments/Inputs
	Company
	Comments

	DOCOMO
	Issue#4: We are fine with Proposal 1.1-4C.
Issue#5: While we do not see the strong need to additionally support X=0.0625 even if Q=8 is supported, we are ok with the Proposal 1.1-5B. 

	LG Electronics
	As indicated on the reflector, we have a concern on Proposal 1.1-4B. The yellow part should be removed considering that UE behavior for Q=64 with DBTW disabled is identical to that with DBTW enabled.

Proposal 1.1-4B
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· =64 is used to indicate disable of DBTW by gNB
· Note:
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations



	ZTE, Sanechips
	We are fine with the Proposal 1.1-4C and Proposal 1.1-5B.

	Samsung
	We are ok with Proposal 1.1-4C and 1.1-5B. 

	Qualcomm
	We still have the same concerns about supporting Q = 8. We prefer to have Q = 48 as the second majority wants. Q need not be multiple of 2 (e.g., for NR-U 15KHz case, we have 10 candidate SSB positions with 8 SSB beams).

	InterDigital
	Issue#4: We are ok with Proposal 1.1-4C.
Issue#5: We are ok with Proposal 1.1-5B.

	Intel
	Issue #4
We don’t see a value in Q=8 for SCS 480 kHz/960 kHz.
So, since RAN1 is going to accept the same set of Q values for SCS 120 kHz and SCS 480 kHz/960 kHz, our preference is Q=48.

#Issue #5
We are fine with Proposal 1.1-5B

	Apple 
	Issue #4): 
We have concern on supporting Q=8, as explained below:
· The value of ‘48’ is motivated for the associated Type-0 CSS monitoring occasions within DBTW and it is not a random value. On the other hand, it seems that supporting ‘8’ is simply motivated to multiple of 2, which is not justified and unnecessarily tight the requirement of Type0 CSS PDCCH monitoring. In addition, we are not sure Q=8 would be practically implemented by any infra-vendors on FR2-2 as it has direct impacts on the coverage for this high frequency range. As one consequence, we may waste one of precious states if we go with ‘Q=8’.  

Issue #5): Support the Proposal 1.1-5B.


	Convida Wireless
	Issue#4: We are fine with Proposal 1.1-4C.
Issue#5: We are ok with Proposal 1.1-5B.

	Huawei, HiSilicon
	Proposal 1.1-4C: Support
Proposal 1.1-5B: Support

	Moderator
	[bookmark: _Hlk87963945]Issue#4)
To LG, if the behavior is identical, I don’t fully understand what the concern of the bullet is, it will the same with or without the bullet.
With that said, let see if companie are ok with removing the bullet.
Please comment on Proposal 1.1-4E
Issue #5)
Looks like multiple companies have concerns on Q=8.
Let’s try the proposal that had 2nd largest support.
Please comment on Proposal 1.1-4D.
Issue #7)


	Qualcomm
	Fine with Proposal 1.1-4E
Fine with Proposal 1.1-4D
Fine with Proposal 1.1-7 (with small typo correction): SSB-PositionQCL-Relation IE to indicate QCL relationship between SSB positions for FR2-2 are same set of values supported for   in MIB.

	LG Electronics
	Proposal 1.1-4E: Support
Proposal 1.1-4D: Support
Proposal 1.1-7: Support with Qualcomm’s update

	OPPO
	Proposal 1.1-4C: Support
Proposal 1.1-4E: Support
Proposal 1.1-7: Support with Qualcomm’s update

	Sharp     
	Issue 4:
We are fine with Proposal 1.1-4D. But we think Q = 8 or 48 is not so essential as Q = {16, 32, 64} (having these three values could be sufficient). Based on the situation of splitting opinions on favoring 8 or 48, it might be better to reserve this codepoint for future use.
Issue 7:
We are fine with Proposal 1.1-7 with the typo correction from Qualcomm.

	Panasonic
	Issue#4: We are fine with Proposal 1.1-4E. Regarding  value, we are fine with either Proposal 1.1-4C or Proposal 1.1-4D.
Issue#5: We are fine with Proposal 1.1-5B.
Issue#7: We are fine with Proposal 1.1-7 with Qualcomm’s update

	Ericsson
	Issue #4
Support Proposal 1.1.-4D. We don't think 8 is useful – limits to 8 SSB beams which is rather low.
We support Proposal 1.1-4B and prefer to keep the bullet. This can be important when RAN2 generates field descriptions for MIB, so there is spec impact. Hence we don't support Proposal 1.1-4E.
Issue #5
Support Proposal 1.1.-5B
Issue #7
Support Proposal 1.1-7

	vivo
	Issue#4: We are fine with Proposal 1.1-4E.
Issue#5: We are ok with Proposal 1.1-5B.

	ETRI
	Issue 4: 
We support Proposal 1.1-4E. 
Regarding the additional Q value, we agree with Sharp. It could be better to reserve for the future.
Issue 7:
We support Proposal 1.1-7 with Qualcomm’s update

	CATT
	Issue4:
We support proposal 1.1-4B, we don’t think the indication for 8 is justified.

Issue5: Ok but Q=8 should be removed
Issue 7: Ok

	DOCOMO
	Issue#4:
· We are not sure if we understand LGE’s concern well because of the same thinking as the moderator. But we are ok with Proposal 1.1-4E. 
· Prefer Proposal 1.1-4D, while we are flexible between the two. 

Issue#5: Can we suggest a slight update for Proposal 1.1-5B to avoid further discussion? Our understanding is that X=0.0625 is motivated only by the case of Q=8. No need to discuss for the other cases. 
Proposal 1.1-5B’ (by NTT DOCOMO)
· If DBTW is supported fFor 480 and 960 kHz, supported DBTW lengths are:
· {1.252.25, 1, 0.75, 0.5, 0.25, 0.125, X} ms where X = 0.0625 if Q=8 is supported and X iscan be removed if Q=8 is not supported. 

Issue#7: We are fine with Proposal 1.1-7 with Qualcomm’s update

	ZTE, Sanechips
	Issue #4: 
we are fine either proposal 1.1-4C or proposal 1.1-4D. besides, we have a question on “The value of ‘48’ is motivated for the associated Type-0 CSS monitoring occasions within DBTW and it is not a random value” raised by Apple for supporting Q=48, could you please further clarify it? And how the value of “48” is chosen? And is there a problem if other values except “48” is selected?
for proposal 1.1-4E, we are generally fine with this proposal with removing “=64 is used to indicate disable of DBTW by gNB”, but for “Use of =64 in shared spectrum is not precluded.” in note, we tend to retain it in the proposal.

Issue #5
Support Proposal 1.1.-5B
Issue #7
Support Proposal 1.1-7 with Qualcomm’s update


	Intel
	Fine with Proposal 1.1-4D.
Fine with Proposal 1.1-4E.
Fine with Proposal 1.1-7 with corrections made by Qualcomm.

	Nokia
	Issue#4:
Reason why we supported 8 was that we would allow option to have more ‘attempts’ for candidate SSB locations. We would be fine to consider Q=48 with the note that the valid candidate SSB candidate locations and Type0-PDCCH CSS locations could be restricted with proposal 1.4-2D. Would still support Q=8.
Proposal 1.1-4E: We are OK.

Issue#5: 
As commented by others if Q=8 is not supported 0.0625ms seems not be justified (also it would be equal to 8, thus there would not be any room candidate SSB locations).
Issue#5: 
Proposal 1.1-7: We are OK with the proposal (accounting the typo fix)





<Summary of 3rd Round Discussion>
Issue #4)
Proposal 1.1-4C (Q=8)
· OK: Docomo, ZTE/Sanechips, Samsung, Interdigital, Convida, Huawei/HiSilicon,OPPO, Panasonic, Docomo
· Not Ok: Qualcomm, Intel, Apple
Proposal 1.1-4D (Q=48)
· Ok: Intel, Qualcomm, LGE, Sharp, Panasonic, Ericsson, Docomo
Q=reserve
· ETRI, Sharp

For the values of Q, Q=8 has received concerns from at least 3 companies. Moderator suggests checking with companies if Q=48 is acceptable, if this is also not acceptable, then by default the result will be no additional parameters agreed for Q.

Proposal 1.1-4B
· OK: Ericsson, CATT
· Support (from 2nd round): Ericsson, Qualcomm, OPPO, Panasonic, vivo, Nokia/NSB, ZTE/Sanechips, Interdigital, Docomo, Huawei/HiSilicon, Samsung
· Not ok: LGE
Proposal 1.1-4E
· OK: Qualcomm, LGE, OPPO, Panasonic, ETRI, Docomo, ZTE/Sanechips
· Not ok: Ericsson

Between Proposal 1.1-4B and 1.1-4E, LGE and Ericsson seems to have difference in opinion. From moderator’s perspective they are basically same proposal, it is unclear what the issue is. Moderator would like to ask LGE if they can live with Proposal 1.1-4B. LGE stated themselves “The yellow part should be removed considering that UE behavior for Q=64 with DBTW disabled is identical to that with DBTW enabled.” If the behavior is identical is there an issue with having the proposal?

Issue #5)
Proposal 1.1-5B
· OK: ZTE/Sanechips, Samsung, Intedigital, Intel, Apple, Huawei/HiSilicon, Ericsson, CATT, [Docomo]

Update from Docomo
Proposal 1.1-5C
· For 480 and 960 kHz, supported DBTW lengths are:
· {1.25, 1, 0.75, 0.5, 0.25, 0.125, X} ms, where X = 0.0625 if Q=8 is supported and X is can be removed if Q=8 is not supported. 

Proposal seems stable, suggest to approving over email.
Issue #7)
Proposal 1.1-7
· OK: Qualcomm, LGE, OPPO, Sharp, Ericsson, CATT, ZTE/Sanechips

Correction of 1.1-7 typo in Proposal 1.1-7A
Proposal 1.1-7A
· SSB-PositionQCL-Relation IE to indicate QCL relationship between SSB positions for FR2-2 are same set of values supported for  in MIB.

Companies seem to be in alignment for Proposal 1.1-7A. Suggest approving over email.


4th Round Discussion
The following issues were resolved.
· Issue #1) confirming WA
· Proposal 1.1-1 agreed
· Issue #2) Whether or not to support DBTW and number of SSB candidates
· Resolved by agreement in GTW
· Draft LS R1-2112614 is stable and agreeable. Suggest to approve the draft LS.
· Issue #3) SSB index indication for max 128 candidates SSB (if supported)
· Resolved by agreement in GTW
· Issue #6) QCL derivation
· Proposal 1.1-6 agreed

Issue #4) Indication of DBTW & 
Additional support Q=8 was not agreed. Suggesting checking with companies for Proposal 1.1-4D. Please only comment if you have serious concerns on the proposal 1.1-4D.

Proposal 1.1-4D
· Additionally, support =48 as part of the 2-bit indication for 


Between Proposal 1.1-4B and 1.1-4E, LGE and Ericsson seems to have difference in opinion. From moderator’s perspective they are basically same proposal, it is unclear what the issue is. Moderator would like to ask LGE if they can live with Proposal 1.1-4B. LGE stated themselves “The yellow part should be removed considering that UE behavior for Q=64 with DBTW disabled is identical to that with DBTW enabled.” If the behavior is identical is there an issue with having the proposal? If not, moderator strongly urges not to fight over minor or non-essential aspects for sake of progress.

Please only comment if you have serious concerns on the proposal 1.1-4B.

Proposal 1.1-4B
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· =64 is used to indicate disable of DBTW by gNB
· Note:
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations

Updated proposal to address LGE’s concern.

Proposal 1.1-4F
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· =64 is used to indicate disable of DBTW by gNB
· Note:
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations
· For operation with and without shared spectrum channel access, =64 indicates that the SS/PBCH block index and the candidate SS/PBCH block index have a one-to-one mapping relationship.

Updated proposal based on Docomo’s suggested compromise.
Proposal 1.1-4G
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· =64 is used to indicate disable of DBTW by gNB
· Note:
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations
· For operation with and without shared spectrum channel access, =64 indicates that DBTW is disabled or not supported, respectively.
· This creates no RAN1 specification impact.
· Whether to have RAN2 specification impact is up to RAN2. 



Issue #5) DBTW lengths for 480/960 kHz
Moderator suggests to quickly check if Proposal 1.1-5B is acceptable. It seem unlikely that Q=8 will be supported based on comments received so far. Moderator suggests not to worry too much about things that will not be agreed. Let’s agree to the proposal as is.

Proposal 1.1-5C (agreed)
· For 480 and 960 kHz, supported DBTW lengths are:
· {1.25, 1, 0.75, 0.5, 0.25, 0.125, X} ms, where X = 0.0625 if Q=8 is supported and X is can be removed if Q=8 is not supported. 

Please only comment if you have serious concerns on the proposal 1.1-5C. Otherwise moderator assume this can be approved over email.


Issue #7) RRC parameter for 
Most companies seem to agree with Proposal 1.1-7A. Please only comment if you have serious concerns on the proposal 1.1-7A. Otherwise moderator assume this can be approved over email.

Proposal 1.1-7A (agreed)
· SSB-PositionQCL-Relation IE to indicate QCL relationship between SSB positions for FR2-2 are same set of values supported for  in MIB.


Company Comments/Inputs
	Company
	Comments

	Samsung
	Proposal 1.1-4D: For the sake of progress, we can take it as a working assumption. There was optimization in implementation can be achieved by restricting Q as a power of 2 in NR-U, and we would like to further check whether such optimization can still be possible when Q is not a power of 2. 

	InterDigital
	Issue #4) Proposal 1.1-4D. Do not support the proposal. 
Since only 64 candidate SSB positions are agreed for SCS 120, 480, and 960kHz, there will not be enough candidate SSB positions for Q=48 in case some SSB blocks are missed due to LBT failure. 
In other words, with Q=48, there will be only 16 candidate SSB positions for transmission of the SSB blocks that are missed. 
How are the missed SSB blocks going to get located in those 16 candidate positions? What would be the order or priority?

	LG Electronics
	Proposal 1.1-4B: Do not support.
We don’t think the description that Q=64 indicates DBTW disabled needs to be specified.
Regarding Ericsson’s concern on MIB description, we think specification can just say ‘1’ of subcarrierSpacingCommon and ‘1’ of spare bit (if available) indicate Q=64, that’s it. Although UE behavior is identical for Q=64 regardless of whether DBTW is enabled or disabled, why will only one aspect be specified?

	Ericsson
	Still not sure what is LGE's concern with the bullet in Proposal 1.1-4B. It doesn't seem to create any ambiguity.
If LGE absolutely cannot accept this bullet, then we can compromise with the following note which serves the purpose that if RAN2 needs to include something in a field description for MIB, then it is clear what is RAN1's intention.
Proposal 1.1-4B
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· =64 is used to indicate disable of DBTW by gNB
· Note:
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations
· For operation with and without shared spectrum channel access, =64 indicates that DBTW is disabled or not supported, respectively.



	[bookmark: _Hlk88145573]LG Electronics
	If Ericsson absolutely think something should be specified to describe a field description, we can compromise with the following.


Proposal 1.1-4B
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· =64 is used to indicate disable of DBTW by gNB
· For operation with and without shared spectrum channel access, =64 indicates that the SS/PBCH block index and the candidate SS/PBCH block index have a one-to-one mapping relationship.
· Note:
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations



	Moderator
	Ok, let’s try LGE suggestion. 


	Panasonic
	Issue #5) We have one question on Proposal 1.1-5C. According to agreed SSB resource pattern for 480/960 kHz SCS, SSB slots are confined within 1 ms (i.e., 32 slots for 480 kHz SCS is 1 ms). Then, we are wondering whether 1.25 ms needs to be supported for DBTW lengths. If 1.25 ms is not needed, can we remove 1.25 ms from Proposal 1.1-5C?
Proposal 1.1-5C
· For 480 and 960 kHz, supported DBTW lengths are:
· {1.25, 1, 0.75, 0.5, 0.25, 0.125, X} ms, where X = 0.0625 if Q=8 is supported and X is can be removed if Q=8 is not supported. 

	Moderator
	Although I agree Panasonic makes a good point, at this stage, moderator preference is to ask companies to not micro adjust the proposals if they can accept the proposal.
This may mean there is entry most likely not utilized by gNB, but even if it (1.25) is indicated I don’t expect any real change to UE behavior. Whether we keep the value or not also doesn’t change the RRC bitwidths.
Moderator would prefer not to change stable proposals unless it is really critical. As such, can Panasonic be ok with the proposal?
If this really does become problematic, moderator assume we can handle this in maintenance CR.

	OPPO
	Proposal 1.1-4D: Do not support.
Proposal 1.1-4F: OK. And we are not OK with LGE’s updates.


	LG Electronics
	Proposal 1.1-4D: We can accept this proposal.
Proposal 1.1-4F: Support
To OPPO: How could we understand that your comment on Proposal 1.1-4F? Are you OK for Proposal 1.1-4F w/o the last bullet? In addition, it would be appreciated if you could provide some reasoning when you indicated NOT support.

	DOCOMO
	Issue#4: After some further thinking, we think Qualcomm’s concern would be somehow valid. Moreover, more opportunities for SSB transmissions served by Q=8 is not very motivated in our view. Q=8 may serve flexibility on SSB transmission opportunities against LBT failure, but it may cause inflexibility on the choice of SS#0 configuration. We would prefer 48, while we also think only 3 values could be sufficient now. 
@Samsung, you say “we would like to further check whether such optimization can still be possible when Q is not a power of 2”, what kind of optimization would you point out now? Could you clarify? 
For the implication of Q=64, my reading is (please let us know if something is wrong…):
· LGE says “64 implies DBTW disabled/not supported” is redundant, so it should not be captured. 
· Ericsson says “64 implies DBTW disabled/not supported” could be important for RAN2 specification. 
Then one potential way forward could be to ensure no RAN1 spec. impact while to leave RAN2 spec. impact up to RAN2 itself, like below:
Proposal 1.1-4B
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· =64 is used to indicate disable of DBTW by gNB
· Note:
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations
· For operation with and without shared spectrum channel access, =64 indicates that DBTW is disabled or not supported, respectively.
· This creates no RAN1 specification impact.
· Whether to have RAN2 specification impact is up to RAN2. 

Issue#5) Agree with moderator, Panasonic point is valid but not essential. 

	Moderator
	Added Docomo’s suggested compromise as Proposal 1.1-4G

	Panasonic
	To moderator: We share the same understanding with you (i.e., 1.25 ms might be useless, but to support 1.25 ms would not be critical issue). Thus, we are fine with Proposal 1.1-5C.

	Huawei, HiSilicon
	Issue#4: 
Proposal 1.1-4D: Not support.

=48 is a strange choice. Since max candidate SSBs is 64, gNB can only repeat SSB indexes 0,…,15 if they fail. If SSB indexes 16,…,47 fail due to LBT, they are lost. If 8 is not agreeable, we can agree with 24 and if 24 is not agreeable we can keep it as RESERVED for now. However, we cannot agree with 48.


Proposal 1.1-4B vs Proposal 1.1-4F: We prefer Proposal 1.1-4B. We also noticed that there are quite a few other alternatives also being proposed. Any other alternative that we may consider to support should include the following two bullets:
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations


	OPPO
	To LGE: we are OK with Proposal 1.1-4F with the last bullet. As we think the last bullet can be derived directly from the relationship between SSB index and candidate SSB index, it is better to take it as a note instead of a proposal.

	Nokia4
	For Proposal 1.1-4D, we think that Huawei raises valid point, as we have fixed mapping between the SSB indexes and candidate SSB indexes, the is no actual benefit for determining Q=48. Q=24 offers one set of candidate SSB indexes so it is for practical purposes in practice same as Q=32 but could be considered. The concerns related to Type0-PDCCH CSS, these could maybe addressed by other means, and not sure if the SIB1 reading is so frequent that it mandates precluding the Q=8 in the end.
We are fine with 1.1-4G.


	vivo
	Proposal 1.1-4D: Not support. If no consensus, this entry could be reserved
Proposal 1.1-4B vs Proposal 1.1-4F: Support Proposal 1.1-4F. The behavior is clear and no need to indicate whether DBTW on or off.

	Samsung
	Proposal 1.1-4D: We are ok with ending with 3 values of Q if no consensus. 
Response to DOCOMO: In NR-U, Q is a power of 2, and DMRS sequence index calculation is based on module of 8, which makes it possible to only DMRS sequence index to determine the QCL assumption instead of using the candidate SSB index (i.e. avoid reading the MIB). Such implementation cannot be achieved for FR2-2 due to multiple reasons (not only Q is a power of 2), and we want to investigate whether there is still possibility to avoid or try to reduce reading of MIB to acquire the QCL assumption. 
Proposal 1.1-4G: We can be ok with that, although we didn’t find any issue with Proposal 1.1-4A. 

	ZTE, Sanechips
	Issue #4): 
For Proposal 1.1-4D, we can live with it although our first preference is Proposal 1.1-4C.
We support Proposal 1.1-4G from DOCOMO as a compromise.
Issue #5): 
We support Proposal 1.1-5C (and also fine to delete value ‘1.25’  as we has already accepted the SSB slot pattern of Alt C).
Issue #7):  
We support Proposal 1.1-7A.

	Convida Wireless
	Issue #4): 
For Proposal 1.1-4D, we are not ok with the proposal. We prefer “reserved” if no better value can be agreed.
Issue #5): 
We are ok with Proposal 1.1-5C.
Issue #7):  
We are generally fine with Proposal 1.1-7A.

	Intel
	Proposal 1.1-4D: Support. We think Q=48 is a kind of a tradeoff between the number of beams (less than max 64 but still 16 beams greater than the next smaller value, i.e., 32) and number of available transmission opportunities, i.e., 16. In our view, between Q=24 and Q=48 it’s important to provide as many beams as possible especially for SCS 480 kHz/960 kHz.
Among the proposals 1.1-4B, 1.1-F and 1.1-4G, our preference is Proposal 1.1-4G as we think that  is equivalent to the situation DBTW is off, so there is really no additional spec impact in RAN1.

	CATT
	Issue #4): 
We support  proposal 1.1-4G. We have concern for Proposal 1.1-4D.
Issue #5): 
        We support  Proposal 1.1-5C.
Issue #7):  
         Support Proposal 1.1-7A




<Summary of 4th Round Discussion>

The following issues were resolved.
· Issue #1) confirming WA
· Proposal 1.1-1 agreed
· Issue #2) Whether or not to support DBTW and number of SSB candidates
· Resolved by agreement in GTW
· Draft LS R1-2112614 is stable and agreeable. Suggest to approve the draft LS.
· Issue #3) SSB index indication for max 128 candidates SSB (if supported)
· Resolved by agreement in GTW
· Issue #6) QCL derivation
· Proposal 1.1-6 agreed

Issue #4) Indication of DBTW & 
For the last entry of Q, Q=8 was not acceptable, and looks like Q=48 is even more not acceptable. In this case, moderator thinks RAN1 should just live with 3 entries that are stable and Proposal 1.1-4C (Q=8) or 1.1-4D (Q=48) are no longer considered.

Proposal 1.1-4D
· Companies with concern: Interdigital, OPPO, Huawei/HiSilicon, Nokia/NSB, vivo, convida, CATT


For description on what happens on Q=64. Below is summary of views.

Proposal 1.1-4B
· Not support: LGE
· Prefer: Huawei (but is ok with 4F, 4G), 

Proposal 1.1-4E
· Not support: Ericsson

Proposal 1.1-4F (LGE suggestion)
· Ok: OPPO, vivo, LGE

Proposal 1.1-4G (Docomo’s suggestion)
· Ok: Nokia, Samsung, ZTE, Intel


Issue #5) DBTW lengths for 480/960 kHz
Proposal 1.1-5C
· No objections received.


Issue #7) RRC parameter for 
Proposal 1.1-7A
· No objections received.


5th Round Discussion

The following issues were resolved.
· Issue #1) confirming WA
· Proposal 1.1-1 agreed
· Issue #2) Whether or not to support DBTW and number of SSB candidates
· Resolved by agreement in GTW
· Draft LS R1-2112614 is stable and agreeable. Suggest approving the draft LS.
· Issue #3) SSB index indication for max 128 candidates SSB (if supported)
· Resolved by agreement in GTW
· Issue #5)
· No objections to 1.1-5C, suggest approving 1.1-5C.
· Issue #6) QCL derivation
· Proposal 1.1-6 agreed
· Issue #7)
· No objections to 1.1-7A, suggest approving 1.1-7A

Issue #4) Indication of DBTW & 
Additional values of Q support seems to be in deadlock and moderator assume RAN1 will no longer pursue this option. Let’s try to resolve the final description on Q=64.

The proposal from Docomo, Proposal 1.1-4G seems to a good middle ground between 1.1-4B and 1.1-4E. Can companies perform a final check if they can live with Proposal 1.1-4G?

Just some notes:
· Proposal 1.1-4B : original proposal, objected by LGE
· Proposal 1.1-4E:  attempt for resolution, objected by Ericsson
· Proposal 1.1-4F: another attempt for resolution
· Proposal 1.1-4G: Docomo’s suggestion for compromise between 4B and 4E.

Proposal 1.1-4G
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· Note:
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations
· For operation with and without shared spectrum channel access, =64 indicates that DBTW is disabled or not supported, respectively.
· This creates no RAN1 specification impact.
· Whether to have RAN2 specification impact is up to RAN2. 

Please only comment, if you have serious concerns. 
Company Comments/Inputs
	Company
	Comments

	Intel
	Support Proposal 1.1-4G

	LG Electronics
	Do not support Proposal 1.1-4G. As we previously commented, for Q=64, UE behavior with DBTW disabled is exactly same as that with DBTW enabled. That’s why RAN1 specification impact is not expected. Even if RAN2 spec requires to describe the specific state, the statement “For operation with and without shared spectrum channel access, =64 indicates that DBTW is disabled or not supported, respectively” is not correct from our perspective. If we cannot agree on Proposal 1.1-4F, we strongly prefer to remove the last bullet at all.

Proposal 1.1-4G (Modified)
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· Note:
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations
· For operation with and without shared spectrum channel access, =64 indicates that DBTW is disabled or not supported, respectively.
· This creates no RAN1 specification impact.
· Whether to have RAN2 specification impact is up to RAN2. 



	Ericsson
	Thank-you to DOCOMO for the compromise proposal; this seems like a reasonable middle ground, hence we support Proposal 1.1-4G.

Given that the original bullet that LGE was concerned about has been demoted to a note, why is there such a strong objection from LGE to the note DOCOMO proposed? We don't see why the note is incorrect. If it is correct to say "For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled," then why is it not correct to say the converse, i.e., disabled/not supported? It seems the main concern from LGE about the original bullet was about spec impact, and that seems to be alleviated now with the note.

	Moderator
	There are many similar proposals. So, it’s natural that companies might not been able to track all the proposals. So I would like to clarify. The modified proposal that LGE mentioned above is identical to Proposal 1.1-4E. This proposal received concerns from Ericsson.

Proposal 1.1-4E
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· =64 is used to indicate disable of DBTW by gNB
· Note:
· value   < 64 indicates DBTW enabled/supported and operation with shared spectrum.
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations
· Use of =64 in shared spectrum is not precluded.

Just for reference:
Proposal 1.1-4B received concern from LGE
Proposal 1.1-4E received concern from Ericsson
Proposal 1.1-4F – actually companies did comment much about this proposal. LGE was ok with this.
Proposal 1.1-4G received concerns from LGE

Proposal 1.1-4B
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· =64 is used to indicate disable of DBTW by gNB
· Note:
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations

Proposal 1.1-4F
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· =64 is used to indicate disable of DBTW by gNB
· Note:
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations
· For operation with and without shared spectrum channel access, =64 indicates that the SS/PBCH block index and the candidate SS/PBCH block index have a one-to-one mapping relationship.

Proposal 1.1-4G
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· =64 is used to indicate disable of DBTW by gNB
· Note:
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations
· For operation with and without shared spectrum channel access, =64 indicates that DBTW is disabled or not supported, respectively.
· This creates no RAN1 specification impact.
· Whether to have RAN2 specification impact is up to RAN2. 

I would like to try asking about Proposal 1.1-4F?
Can companies check if Proposal 1.1-4F is ok? 

	Ericsson
	We still don't understand the continued objection; however, we don't want to waste everyone's time on this. LGE proposed the following modification of Proposal 1.1-4B in the 4th Round. For the sake of progress, we can live with that proposal (the red text replaces the bullet on which LGE had a concern; it is not a note).

	LG Electronics
	If Ericsson absolutely think something should be specified to describe a field description, we can compromise with the following.


Proposal 1.1-4B
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· =64 is used to indicate disable of DBTW by gNB
· For operation with and without shared spectrum channel access, =64 indicates that the SS/PBCH block index and the candidate SS/PBCH block index have a one-to-one mapping relationship.
· Note:
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations








	Samsung
	For Proposal 1.1-4F, we kind of fail to understand the intention of the last note: it’s a true fact, but may not be proper to say Q=64 “indicates” such fact. It’s more like when Q=64, that can happen. We also don’t quite understand the necessity of such note, since it’s a very straightforward fact from current agreements, and we didn’t see a need to clarify it in a note. We tried to trace back to the summary to find the motivation of the last note, but didn’t find a detailed explanation. Could LGE provides more explanation on why the last note is needed, in case we miss something? 

	LGE
	The background of the bullet is to address the concern from Ericsson in that some specification may require a description on the implication of indicating Q=64. At least from our perspective, we cannot accept that Q=64 indicate DBTW disabled. Hope it clarifies the intension of that particular bullet.

	Samsung
	Thanks Seonwook for the further explanation. Although we still believe that note is not necessary, we can live with it as part of the note, but not as a bullet outside the note. To be more precise, we can be ok with Proposal 1.1-4F, but not ok with Proposal 1.1-4B. 

	Moderator
	Thank you all for being trying to accommodate each other. 
One of the conditions for Ericsson to be ok with Proposal 1.1-4F was to move the description outside the note. While Samsung is willing to compromise to 1.1-4F, they only prefer that the description is a note.
This creates a problem. I suggest companies to further iron out (and discussion) what they would be able to accept. 
If no common ground can be found, I am planning to ask vice-chair to approve a proposal (will provide my recommendation later based on inputs) as working assumption.

	ZTE, Sanechips
	For Proposal 1.1-4F, we can accept this proposal on the condition for adding a note “This creates no RAN1 specification impact”in the last sub-bullet.
If the updated proposal 1.1-4F cannot be accepted, we keep the original position, that is , support Proposal 1.1-4E.

	Ericsson
	My concern all along has been that we respect the below agreement, and in my mind, the mechanism that we are now trying to agree is that Q = 64 indicates (yes, implicitly) that DBTW is disabled. That is why I have been arguing to include wording in the agreement.
Agreement:
For an unlicensed band that requires LBT, further study whether/how to support discovery burst (DB) and discovery burst transmission window (DBTW) at least for 120 kHz SSB SCS
1. If DB supported 
0. FFS: What signals/channels are included in DB other than SS/PBCH block
1. If DBTW is supported
1. Support mechanism to indicate or inform that DBTW is enabled/disabled for both IDLE and CONNECTED mode UEs
0. FFS: how to support UEs performing initial access that do not have any prior information on DBTW.
1. PBCH payload size is no greater than that for FR2
1. Duration of DBTW is no greater than 5 ms
1. Number of PBCH DMRS sequences is the same as for FR2
1. The following points are additionally FFS:
2. How to indicate candidate SSB indices and QCL relation without exceeding limit on PBCH payload size
2. Details of the mechanism for enabling/disabling DBTW considering LBT exempt operation and overlapping licensed/unlicensed bands
2. Whether or not to support DBTW for SSB SCS(s) other than 120 kHz if other SSB SCS(s) are supported

However, I do not want to waste any more time on this.  For the sake of progress, we can live with Proposal 1.1-4F. If RAN2 needs to add something to the field description of MIB (up to RAN2) Proposal 1.1-4F can be used as a reference.

	Huawei/HiSilicon
	We can agree with it if the last two sub-bullets are removed (from Proposal 1.1-4G). We don’t understand if everyone agrees that “For operation with and without shared spectrum channel access, =64 indicates that DBTW is disabled or not supported, respectively.”, why it should not be mentioned in RAN1 spec. 
Proposal 1.1-4G
1. Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
1. Supported values of : {16, 32, 64}
105. Note:
0. For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
0. UE is expected to be configured with =64 in licensed operations
0. For operation with and without shared spectrum channel access, =64 indicates that DBTW is disabled or not supported, respectively.
2. This creates no RAN1 specification impact.
2. Whether to have RAN2 specification impact is up to RAN2. 

If above is not agreeable, we can agree with:
Proposal 1.1-4B
1. Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
1. Supported values of : {16, 32, 64}
107. =64 is used to indicate disable of DBTW by gNB
107. Note:
1. For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
1. UE is expected to be configured with =64 in licensed operations

 Finally, we can live with this:
Proposal 1.1-4F
1. Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
1. Supported values of : {16, 32, 64}
109. =64 is used to indicate disable of DBTW by gNB
109. Note:
1. For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
1. UE is expected to be configured with =64 in licensed operations
1. For operation with and without shared spectrum channel access, =64 indicates that the SS/PBCH block index and the candidate SS/PBCH block index have a one-to-one mapping relationship.


	Moderator
	Moderator would like to thank companies for willingness to compromise.
Looks like Proposal 1.1-4F while not ideal, is something concerning companies can live with.
ZTE commented that they would like to add “This creates no RAN1 specification impact” to the note.
Moderator would like to ask companies to see if they can live with the proposal. I would prefer not to start changing things, given that the proposal (which is quite essential) is already pretty fragile.
I think given the descriptions are under “Note”, from moderator perspective addition of “no RAN1 specification impact has little meaning. I would like to ask ZTE/Sanechips if they can live with Proposal 1.1-4F where it seem companies are converging to.





<Summary of 5th Round Discussion>
Proposal 1.1-5C has been approved over email on Nov 18.
Proposal 1.1-7A has been approved over email on Nov 18.

Proposal 1.1-4F while not ideal, seems to be something that concerning companies commented they can accept.
Moderator suggests approving Proposal 1.1-4F for email approval.



2.1.2 SSB Resource Pattern
· From [1] Huawei/HiSilicon:
· Support following patterns (ALT C) for SSB with 480 kHz and 960 kHz SCS:
· For operations without shared spectrum:
· {2,9}+14n, (n=0,1,2,…,31) for both 480 kHz and 960 kHz SCS.
· For operations with shared spectrum:
· {2,9}+14n, (n=0,1,2,…,31,40,…,71) for 480 kHz SCS;
· {2,9}+14n, (n=0,1,2,…,63) for 960 kHz SCS.
· From [2] Futurewei:
· For SS/PBCH transmission at 480kHz and respectively 960kHz use the same gaps as in SCS 120 kHz, i.e. (Alt C) slots that do not contain SSB correspond to the slots that do not contain SSB in 120 kHz Case D.
· From [3] vivo
· Support non-contiguous slot pattern for 480/960KHz SSB to reserve time for UL transmission, i.e. ALT A (1st preference) and ALT B (2nd preference).
· From [4] ZTE/Sanechips:
· The ALT B (N=2, M=8) for 480/960 kHz SSB slot pattern design in a half frame should be supported: First symbols of the candidate SSB have index {2, 9} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame
· If DBTW is not supported or DBTW is disabled
· For 480kHz SCS, 64 SSB candidate positions are supported, n = {0,1,2,3, 4,5,6,7, (gap) 10,11,12,13, 14,15,16,17, (gap) 20,21,22,23, 24,25,26,27, (gap) 30,31,32,33, 34,35,36,37}
· For 960kHz SCS, 64 SSB candidate positions are supported, n = {0,1,2,3, 4,5,6,7, 8,9,10,11, 12,13,14,15, (gap) 20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35}
· If DBTW is supported and it is enabled
· Additional 64 candidate SSB can be defined after the above original 64 candidate SSBs in the half frame
· From [5] Spreadtrum
· Support ALT C) for slot pattern for 480/960kHz SSB.
· From [7] Nokia/NSB:
· Define SSB slot pattern for 480kHz and 960kHz sub-carrier spacing so that 8 consecutive slots are contain SSB candidate locations, followed by 4 slots are left unoccupied (by SSBs), until all SSBs locations are accounted. Determine the slot indexes n for candidate locations as follows:  
· The slot indexes n={0,1,2,3,4,5,6,7,
· 12,13,14,15,16,17,18,19,
· 24,25,26,27,28,29,30,31,
· 36,37,38,39,40,41,42,43}
· From [8] CATT
· 480/960kHz SSB slot pattern, ALT B is preferred:
· ALT B) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB, scaled version pattern will apply between 480 and 960 kHz (i.e. N and M for 480kHz, 2N and 2M for 960 kHz), N = 2, M = 8
· From [9] OPPO
· Support ALT A) or ALT B), i.e., non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB.
· From [11] Ericsson
· [bookmark: _Toc87001092]For operation with 480kHz and 960kHz sub-carrier spacing, support an SSB pattern according to Alt C. 
· From [12] Intel
· Consider SSB pattern in a slot with 8 SSB containing slots, each slot with 2 SSB position, followed by 2 non-SSB carrying slots for 480 kHz and 960kHz. Supported value of n for 480/960kHz SSB slot pattern is 
· n = {0,1,2,3,4,5,6,7, 10,11,12,13,14,15,16,17, 20,21,22, 23,24,25,26,27, 30,31,32,33,34,35,36,37}, {40, 41,42, 43,44,45,46,47, 50,51,52,53,54,55,56,57, 60,61,62, 63,64,65,66,67, 70,71,72,73,74, 75,76,77}.
· The second set of n values could be used to enable larger number of candidate SSBs, i.e., 
· From [15] Samsung
· For 480 kHz and 960 kHz, support (Alt C in the previous agreement):
·  for 480 kHz SCS and operation without shared spectrum channel access;
·  for 480 kHz SCS and operation with shared spectrum channel access;
·  for 960 kHz SCS and operation without shared spectrum channel access;
·  for 960 kHz SCS and operation with shared spectrum channel access.
· From [16] Panasonic
· For SSB slot pattern for 480/960 kHz, N slot gap (slots that do not contain SSB) every M slot that contain SSB are supported (i.e., ALT A or ALT B agreed in RAN1#106bis-e).
· From [17] Interdigital
· Support using gap slots in Case D SSB pattern in SCS 120kHz for the candidate SSB positions, wherein multiple subsets of candidate SSB indexes per gap slot are considered.
· In SCS 120kHz, the SSB pattern in gap slots for the candidate SSB positions can be different from Case D SSB pattern to allow more number of candidate SSB positions per gap slot.
· Consider a combination of Alt. B and Alt. C, where the gaps slots corresponding to 120kHz gap slots are preserved, e.g., gap slots 32-39 for 480 kHz SSB.
· From [18] Apple
· Reserve 2 slots for UL transmissions every 8 consecutive slots that contains SSB for both 480kHz SCS and 960kHz SCS.
· From [19] ETRI
· Support ALT B) for SSB patterns.
· ALT B) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB
· scaled version pattern will apply between 480 and 960 kHz (i.e. N and M for 480kHz, 2N and 2M for 960 kHz)
· N = 2, M = 8
· starting position of n = 0
· From [20] Sharp
· Regarding supported value of n for 480/960kHz SSB slot pattern, our first preference is ALT C and second preference is ALT B.
· From [22] LGE
· For 480/960 kHz SSB, first symbols of the candidate SSB have index {2, 9} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame (as per agreement in RAN1#106-e), and values of ‘n’ are consecutive integers (i.e., n = 0, 1, 2, …, 31), which is ALT C of agreement in RAN1#106bis-e.
· From [23] NTT Docomo
· For 480/960 kHz SSB slot pattern, slightly prefer ALT C
· From [24] Qualcomm
· for 480 kHz/960 kHz SSB pattern, support the following alternative:
· ALT B) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB
· scaled version pattern will apply between 480 and 960 kHz (i.e. N and M for 480kHz, 2N and 2M for 960 kHz)
· N = 2, M = 8
· Starting position of n = 0
· From [25] Mediatek
· For SSB pattern of 480 and 960 kHz SCS, support Alt A.
· From [26] WILUS
· We support Alt-C as SSB slot pattern for 480/960kHz SCS, i.e., slots that do not contain SSB correspond to the slots that do not contain SSB in 120 kHz Case D.

Summary of Discussions
Among the three alternatives agreed in last meeting, summary of company views are as follows:

· ALT A) non-contiguous, N=2 slot gap (slots that do not contain SSB) every M=8 slots that contain SSB for 480/960 kHz
· vivo (1st preference), OPPO, Intel, Panasonic, Apple, Mediatek
· ALT B) non-contiguous, N=2,4 slot gap (slots that do not contain SSB) every M=8,16 slots that contain SSB for 480 and 960, respectively.
· Vivo (2nd preference), ZTE/Sanechips, CATT, OPPO, Panasonic, ETRI, Sharp (2nd preference), Qualcomm
· ALT C) slots that do not contain SSB correspond to the slots that do not contain SSB in 120 kHz Case D.
· Huawei/HiSilicon, Futurewei, Spreadtrum, Ericsson, Samsung, Sharp (1st preference), NTT Docomo, WILUS
· non-contiguous, N=4 slot gap (slots that do not contain SSB) every M=8 slots that contain SSB for 480/960 kHz.
· Nokia/NSB
· non-contiguous, N=2,4 slot gap (slots that do not contain SSB) every M=8,16 slots that contain SSB for 480 and 960, respectively, and slots that overlap with slots not occupied case D SSB pattern are also unoccupied by SSB (ALT B + C)
· Interdigital




1st Round Discussion
Alt C is preferred by the most number of companied followed by Alt B. Moderator suggests trying to discuss around Alt B or C. Moderator would like to ask companies who preferred other alternatives, whether they would be ok to accept Alt B and/or Alt C.

Discuss further on the following proposal.
Proposal 1.2-1
· ALT B)
· For 480 kHz, slot index, n, that contain SSB are:
· If 64 candidate SSB, n = {0,1,2,3,4,5,6,7, (gap) 10,11,12,13,14,15,16,17, (gap) 20,21,22,23,24,25,26,27, (gap) 30,31,32,33,34,35,36,37}
· If 128 candidate SSB, n = {0,1,2,3,4,5,6,7, (gap) 10,11,12,13,14,15,16,17, (gap) 20,21,22,23,24,25,26,27, (gap) 30,31,32,33,34,35,36,37}, (gap) {40,41,42,43,44,45,46,47, (gap) 50,51,52,53,54,55,56,57, (gap) 60,61,62,63,64,65,66,67, (gap) 70,71,72,73,74, 75,76,77}
· For 960 kHz, slot index, n, that contain SSB are:
· If 64 candidate SSB, n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, (gap) 20,21,22,23,24,25,26,27, 28,29,30,31,32,33,34,35}
· If 128 candidate SSB, n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, (gap) 20,21,22,23,24,25,26,27, 28,29,30,31,32,33,34,35}, (gap) {40,41,42,43,44,45,46,47, 48,49,50,51,52,53,54,55, (gap) 60,61,62, 63,64,65,66,67, 68,69,70,71,72,73,74,75}

Proposal 1.2-1A
· ALT C)
· For 480 kHz, slot index, n, that contain SSB are:
· If 64 candidate SSB, n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, 16,17,18,19,20,21,22,23, 24,25,26,27,28,29,30,31}
· If 128 candidate SSB, n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, 16,17,18,19,20,21,22, 23, 24,25,26,27,28,29,30,31}, (gap) {40,41,42,43,44,45,46,47, 48,49,50,51,52,53,54,55, 56,57,58,59,60,61,62,63, 64,65,66,67,68,69,70,71}
· For 960 kHz, slot index, n, that contain SSB are:
· If 64 candidate SSB, n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, 16,17,18,19,20,21,22,23, 24,25,26,27,28,29,30,31}
· If 128 candidate SSB, n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, 16,17,18,19,20,21,22,23, 24,25,26,27,28,29,30,31}, {32,33,34,35,36,37,38,39, 40,41,42,43,44,45,46,47, 48,49,50,51,52,53,54,55, 56,57,58,59,60,61,62,63}

Proposal 1.2-1B
· ALT B)
· For 480 kHz, slot index, n, that contain SSB are:
· If 64 candidate SSB, n = {0,1,2,3,4,5,6,7, (gap) 10,11,12,13,14,15,16,17, (gap) 20,21,22,23,24,25,26,27, (gap) 30,31,32,33,34,35,36,37}
· If 128 candidate SSB, n = {0,1,2,3,4,5,6,7, (gap) 10,11,12,13,14,15,16,17, (gap) 20,21,22,23,24,25,26,27, (gap) 30,31,32,33,34,35,36,37}, (gap) {40,41,42,43,44,45,46,47, (gap) 50,51,52,53,54,55,56,57, (gap) 60,61,62,63,64,65,66,67, (gap) 70,71,72,73,74, 75,76,77}
· For 960 kHz, slot index, n, that contain SSB are:
· If 64 candidate SSB, n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, (gap) 20,21,22,23,24,25,26,27, 28,29,30,31,32,33,34,35}
· If 128 candidate SSB, n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, (gap) 20,21,22,23,24,25,26,27, 28,29,30,31,32,33,34,35}, (gap) {40,41,42,43,44,45,46,47, 48,49,50,51,52,53,54,55, (gap) 60,61,62, 63,64,65,66,67, 68,69,70,71,72,73,74,75}

Proposal 1.2-1C
· ALT C)
· For 480 kHz, slot index, n, that contain SSB are:
· If 64 candidate SSB, n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, 16,17,18,19,20,21,22,23, 24,25,26,27,28,29,30,31}
· If 128 candidate SSB, n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, 16,17,18,19,20,21,22, 23, 24,25,26,27,28,29,30,31}, (gap) {40,41,42,43,44,45,46,47, 48,49,50,51,52,53,54,55, 56,57,58,59,60,61,62,63, 64,65,66,67,68,69,70,71}
· For 960 kHz, slot index, n, that contain SSB are:
· If 64 candidate SSB, n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, 16,17,18,19,20,21,22,23, 24,25,26,27,28,29,30,31}
· If 128 candidate SSB, n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, 16,17,18,19,20,21,22,23, 24,25,26,27,28,29,30,31}, {32,33,34,35,36,37,38,39, 40,41,42,43,44,45,46,47, 48,49,50,51,52,53,54,55, 56,57,58,59,60,61,62,63}



Company Comments/Inputs
	Company
	Comments

	LG Electronics
	Support Proposal 1.2-1A (Alt C) since the time duration for 64 SS/PBCH blocks for 480/960 kHz is short enough (i.e., less than or equal to 1 msec) and the gap for UL control channel is not required.

	Interdigital
	Proposal 1.2-1: We support this proposal on Alt B.

	Mediatek
	We support Alt B

	OPPO
	We support Alt B

	Ericsson
	We support Proposal 1.2-1A. We have the same comment as LGE:
“… since the time duration for 64 SS/PBCH blocks for 480/960 kHz is short enough (i.e., less than or equal to 1 msec) and the gap for UL control channel is not required.”
Furthermore, given the DL-UL and UL-DL switching times, we don’t think the gaps for Alt-B are particularly useful for UL transmissions, and further may not line up well with practical TDD DL/UL patterns.

	Qualcomm
	We prefer Proposal 1.2-1 (ALT B) but are willing to accept Proposal 1.2-1A (ALT C) if needed

	Moderator
	Updated Proposal 1.2-1 to 1.2-1B, and updated proposal 1.2-1A to 1.2-1C. The updates basically remove 128 candidate cases.

	Sharp   
	We support Proposal 1.2-1C.

	DOCOMO
	Slightly prefer Proposal 1.2-1C with the same view as Ericsson and LGE. It also achieves SSB-Type0-PDCCH co-location without additional specification impact. 

	ETRI
	We support Proposal 1.2-1B (Alt B)

	Huawei, HiSilicon 
	Support ALT C (1.2-1C). 
120 kHz SSB (Case D) does not have any UL slots in the first 8 slots (the first 1 ms). ALT C exactly follows the same principle as in Case D: No reserved UL slot is required as 480/960 kHz SSB pattern length is 32 slots (1/0.5 ms) 
Note that due to the almost same absolute timeline of beam switching and PDSCH/PUSCH processing as 120 kHz SCS, the increased opportunities for UL transmission in ALT B do not provide additional reduction on the latency. On the contrary, the overhead of DL/UL switching caused by UL slots insertion is increased. Also, there is no additional requirement to support latency shorter than the already supported values in Rel-15/16 in FR2-2.  120 kHz SSB (Case D) does not have any reserved UL slot in its first 1 ms and meets the latency requirements in Rel-15/16 and, therefore, so does ALT C in Rel-17. 

	Panasonic
	We prefer Proposal 1.2-1B (ALT B) to support short UL transmission within SSB burst just like 120 kHz SSB (Case D) supports short UL transmission within SSB slots. However, if majority support ALT C, we can live with ALT C.

	Nokia(1st round)
	Like commented, it would be beneficial to have one full slot also for 480kHz for UL in the pattern. In this perspective pattern Alt B is not significantly better than Alt C, while for 960kHz we would have full slots for UL. In principle we are fine with either, C or B. Like noted C would enable Type0-PDCCH multiplexing to same slot with SSBs with pattern1.

	ZTE, Sanechips
	We support Proposal 1.2-1B, e.g., Alt B
For Case D with 120 kHz SCS, uplink data transmission (e.g. URLLC) can be transmitted every 1 ms (= 8 slots). For ALT C with 480 kHz or 960 kHz, uplink data transmission can only be transmitted after SSB burst set corresponding to 1 ms or 0.5 ms. From this point of view, we think that ALT C has no impact on UL data transmission. However, uplink control in Case D with 120 kHz SCS can be transmitted in each same slot as SSB (i.e. per 0.125 ms). But for ALT C with 480 kHz or 960 kHz, the blank symbols after SSB in a slot are too short to cover Tx-Rx and Rx-Tx switching time. Uplink control can only be transmitted after SSB burst set corresponding to 1 ms or 0.5 ms. So the time delay for uplink control is too large. So we support ALTB, that is, Proposal 1.2-1C. 


	Lenovo, Motorola Mobility
	We prefer Proposal 1.2-1C (Alt C) with Proposal 1.2-1B (Alt B) as second preference

	Intel
	While it is not our 1st preference, if we had to choose between 1.2-1B and 1.2-1C, we support Proposal 1.2-1B (Alt B). We strongly believe there is a need to support some gap slots to allow uplink transmission every few SSB carrying slots.

	Samsung
	We support Proposal 1.2-1C (Alt C), and didn’t see any need to reserve UL slots shorter than 1 ms. 

	Futurewei
	We support the Proposal 1.2-1C (Alt C)

	InterDigital
	We support Proposal 1.2-1B (Alt B). We believe that it is better to consider the gap slots for the sake of future releases and to accommodate UL transmissions. If the gap slots are agreed at this point, the further changes in the future releases and due to different applications could be accommodated much easier. However, if the SSB pattern with no gap slots are agreed for Rel. 17, making changes in the future to address possible UL traffic would be much harder. 

	Vivo
	We support Proposal 1.2-1B (Alt B)

	CATT
	We support Proposal 1.2-1B (Alt B)




<Summary of 1st Round Discussion>
Summary of company views
Proposal 1.2-1B (Alt B)
· (12) Interdigital, Mediatek, OPPO, Qualcomm, ETRI, Panasonic, Nokia/NSB, ZTE/Sanechips, Intel, vivo, CATT
· Concerns on Alt C:
· Lack of support for intermittent UL control or short UL transmissions (only available in 1msec interval) which was supported for 120kHz is not available
Proposal 1.2-2C (Alt C)
· (12) LGE, Ericsson, Sharp, Docomo, Huawei/HiSilicon, Nokia/NSB, Lenovo/Motorola Mobility, Samsung, Futurewei
· Concerns on Alt B:
· UL/DL switching time makes it difficult to utilize uplink resource efficiently
· Latency requirement can be met without gaps
· Gaps may not line up with some TDD patterns

12 vs 12, so companies are equally split on the views.


2nd Round Discussion
We have to somehow decide, and this decision seems to have impact on other issues. From the concerns of the companies on either alternatives, proponents of Alt C seems to state the gaps are not useful because they cannot be used efficiently, while proponents of Alt B seems to state gaps are needed to support similar functionality as other SCS cases (e.g. 120kHz). 
Can companies provide comments on whether system will be broken if Alt B is adopted. And similarly, whether system will be broken if Alt C is adopted?
Also please provide additional comments that you think may help the group come closer to agreement.

Company Comments/Inputs
	Company
	Comments

	Ericsson
	We still support Alt-C and we have strong concerns on Alt-B.

One concern with Alt-B is as follows. For example, consider a typical 3:1 TDD UL/DL pattern. To avoid increasing the DL/UL switching overhead compared to 120 kHz, this pattern would be scaled to 12:4 for 480 kHz (same # of UL/DL switches per unit time as for 120 kHz). Alt-B has a 2-slot gap every 8 slots, and this gap does not line up with the UL slots of the 12:4 pattern. As another example, consider a typical 4:1 UL/DL pattern which would scale to 16:4. In principle, one could configure an 8:2 pattern to try to align with the gaps of the SSB pattern; however, then the DL/UL switching overhead doubles compared to 120 kHz, and this is undesirable. Furthermore, the DL/UL switching time "eats" too much of the 2 slot gap to make it useful for scheduling UL.

In summary, it doesn't seem the gaps in the SSB pattern are usable for UL in practice, either due to non-alignment with the TDD UL/UL pattern, or due to too high DL/UL switching overhead. We also don't see the reason to configure a gap for UL every 8 slots at 480 kHz = 0.25 ms. For 120 kHz, the gaps occur very 1 ms to enable scheduling UL traffic with low latency requirements. If 1 ms is good enough for 120 kHz, it is questionable why 0.25 ms would be needed for 480 kHz.

Another issue we see with Alt-B is that for initial access with a non-zero offset O configured for Type-0-PDCCH MOs (e.g., to enable separate RMSI beam sweep to support practical RMSI payloads of >100 bytes), the gaps in the SSB pattern make some SSBs unusable due to the fact that the Type0-PDCCH MOs collide with UL slots in a practical TDD DL/UL pattern. The number of "unusable" SSBs is minimized with the contiguous SSB Alt-C pattern for typical TDD DL/UL patterns, e.g., the 16:4 pattern for 480 kHz discussed above.

	OPPO
	We support Alt-B.

It is not clear why the pattern with 480kHz and 960kHz has issue with the pointed 3:1 TDD UL/DL pattern? The legacy 120 pattern has 2-slot gap every 8 slots, why it does not have issue with 3:1 TDD UL/DL pattern but Alt-B has. 

Regarding the switching overhead, we understand the other way around, this is the benefit from adopting Alt-B, it gives a good flexibility to the network to decide whether to configure UL or DL in these gap slots depending on the real time situation. Alt-C, on the other hand, does not give any choice to the network and the network has to configure full downlink slots for this 1 ms duration. 

Regarding the last issue pointed by Ericsson on the collision between type0-PDCCH MO and UL slots when configuring non-zero offset O. Could you please clarify that whether this issue also exists for 120kHz pattern as there is also slot gaps between 8 SSB slots. Again we think that the network configuration can well avoid this problem as we commented on the previous issue. Alt-B gives good flexibility to the network and slot-gap can be configured for uplink slot or downlink slot, which is up to network decision. The pointed issues are not real issues but rather an assumption that the network is forced to a certain configuration in a certain situation.

	Intel
	We think Alt B can provide all the functionality that Alt C can provide and in addition help with supporting short control signal transmissions and short uplink data transmissions if needed.
The total SSB burst period difference between Alt B and Alt C is less than 0.1875msec for 480 kHz and 0.0625msec for 960kHz. There is no advantage that Alt C provide over Alt B from this perspective.
Therefore, we strongly support Alt B over Alt C.

We don’t quite agree with Ericsson comments on not being able to utilize the gaps. The specification supports configuration of flexible symbols and basic TDD configuration with a smallest period of 0.5msec. Existing 120kHz needed to utilize the flexible symbols to support the short control signal transmission within the slots SSB are mapped as the TDD configuration period can only provide pattern across 4 slots in 120kHz. For 480/960kHz, in opinion is no different. With the use of flexible symbols, gNB can provide flexibility to support uplink transmissions if necessary. Furthermore, not sure how having a consecutive 32 slots for SSB make this more “compatible” pattern with typical DL/UL ratios. In fact, we see no technical difference in being compatible with specific TDD patterns for both approaches.

As for Alt-C being more usable with non-zero offset O, not sure we understand what the issue is given that MO for Alt B and Alt C is expected to be similar (with minor difference being to consider also non-contiguous MO for RMSI in case of Alt B). 

End of the day, Alt C does not allow the same functionality that 120kHz provided, which is the possibility of support uplink control signal transmission (and possible short control data transmission) between SSB transmissions.

	DOCOMO
	We prefer Alt C. We do not see 2-slot gap beneficial considering the limited resources and Rx-Tx switching needed. We would like to point out again that ALT C also achieves SSB-Type0-PDCCH co-location without additional specification impact.

	Huawei, HiSilicon 
	We still have to stay with our original choice of Alt C. As discussed in the first round: 
· 120 kHz SSB (Case D) does not have any UL slots in the first 8 slots (the first 1 ms). ALT C exactly follows the same principle as in Case D
· Due to the almost same absolute timeline of beam switching and PDSCH/PUSCH processing as 120 kHz SCS, the increased opportunities for UL transmission in ALT B do not provide additional reduction on the latency. On the contrary, the overhead of DL/UL switching caused by UL slots insertion is increased. 
· There is no additional requirement to support latency shorter than the already supported values in Rel-15/16 in FR2-2.  120 kHz SSB (Case D) does not have any reserved UL slot in its first 1 ms and meets the latency requirements in Rel-15/16 and, therefore, so does ALT C in Rel-17.


	Samsung
	We support Alt C as indicated in the summary. As mentioned in the previous comment, we didn’t a reason to design the SSB pattern in a different principle from Rel-15. 

	InterDigital
	We support Alt B. If Alt. C is applied, network has no opportunity in scheduling the uplink traffic throughout the corresponding SSB burst. This limits the network flexibility. Whereas, with Alt B, the gap slots can be used for both DL and UL and based on network’s scheduling.




<Summary of 2nd Round Discussion>
Companies have provided additional comments regarding support of SSB slot pattern Alt B (with gaps) and Alt C (without gaps). Companies’ positions have not shifted. The following is a summary of company views.

Proposal 1.2-1B (Alt B)
· (13) Interdigital, Mediatek, OPPO, Qualcomm, ETRI, Panasonic, Nokia/NSB, ZTE/Sanechips, Intel, vivo, CATT
· Concerns on Alt C:
· Lack of support for intermittent UL control or short UL transmissions (only available in 1msec interval) which was supported for 120kHz is not available
· Note that companies have disputed this concern and questioned whether there is a need for sending uplink between SSBs.
· Loss of flexibility for gNB to configure DL or UL within a 1msec duration
Proposal 1.2-2C (Alt C)
· (12) LGE, Ericsson, Sharp, Docomo, Huawei/HiSilicon, Nokia/NSB, Lenovo/Motorola Mobility, Samsung, Futurewei
· Concerns on Alt B:
· UL/DL switching time makes it difficult to utilize uplink resource efficiently
· Additional gap create increase in latency for regular data transmission as long uplink gaps are further spaced apart due to gaps between SSB bursts.
· Latency requirement can be met without gaps
· Gaps may not line up with some TDD patterns (e.g. 3:1).
· Note that companies have disputed this concern and questioned whether there is a configuration restriction from having gaps
· Larger collision between Type0 CSS and Uplink
· Note that companies has disputed this concern and questioned whether there is a difference between Alt B and C for Type0 CSS and uplink collision.
· Can achieve SSB and Type0-PDCCH co-location (in same slot) without additional specification impact

3rd Round Discussion
Obviously this issues is not going to be resolved over email. Moderator suggest resolving this during GTW session. Meanwhile, if companies have other comments that would like to capture for Alt B and Alt C summary, please feel to provide further comments. Moderator will summarize the additional comments and present them during GTW session.

Proposal 1.2-1B (Alt B)
· For 480 kHz, slot index, n, that contain SSB are:
· n = {0,1,2,3,4,5,6,7, (gap) 10,11,12,13,14,15,16,17, (gap) 20,21,22,23,24,25,26,27, (gap) 30,31,32,33,34,35,36,37}
· For 960 kHz, slot index, n, that contain SSB are:
· n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, (gap) 20,21,22,23,24,25,26,27, 28,29,30,31,32,33,34,35}

Proposal 1.2-1C (Alt C) (Agreed)
· For 480 kHz, slot index, n, that contain SSB are:
· n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, 16,17,18,19,20,21,22,23, 24,25,26,27,28,29,30,31}
· For 960 kHz, slot index, n, that contain SSB are:
· n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, 16,17,18,19,20,21,22,23, 24,25,26,27,28,29,30,31}

Added Proposal 1.2-1D (compromise from Docomo)
· For 480 kHz, slot index, n, that contain SSB are:
· n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, (gap) 20,21,22,23,24,25,26,27, 28,29,30,31,32,33,34,35}
· For 960 kHz, slot index, n, that contain SSB are:
· n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, 16,17,18,19,20,21,22,23, 24,25,26,27,28,29,30,31}

Company Comments/Inputs
	Company
	Comments

	DOCOMO
	We see the discussion on SSB slot pattern is now quite controversial. Let us propose the following alternative (hopefully compromise):

Proposal 1.2-1D (proposed by DOCOMO)
· For 480 kHz, slot index, n, that contain SSB are:
· n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, (gap) 20,21,22,23,24,25,26,27, 28,29,30,31,32,33,34,35}
· For 960 kHz, slot index, n, that contain SSB are:
· n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, 16,17,18,19,20,21,22,23, 24,25,26,27,28,29,30,31}
With this alternative, at least other DL/UL transmission can be performed per 0.5 msec, which is much better than 120 kHz SCS. Meanwhile, #slots without SSB in a gap increases a bit, thus the usage of the gap could be a bit more flexible. 


	OPPO
	We support Proposal 1.2-1B (Alt B).

	Qualcomm
	We think the proposal by Docomo (Proposal 1.2-1D) is a good compromise and we support it as a way forward 

	InterDigital
	We support Alt B, Proposal 1.2-1B.
The proposal by DOCOMO considers 4 gap slots every 16 SSB slots. The longer gap can be useful in scheduling UL transmission, considering the UL/DL switching times. Yet, the proposed pattern is different from the pattern used for SCS 120kHz. So, our preference is Proposal 1.2-1B.

	Intel
	Our preference is Proposal 1.2-1B (Alt B).
Technically speaking, Alt B is not broken and there are many companies which see value in gaps for UL.

	Huawei, HiSilicon
	We are still not convinced any gap needed as SSB pattern of 480 kHz (960 kHz) is only 1ms (0.5 ms) long which is the same length as the first 8 consecutive (without gap) SSB slots in 120 kHz. There is no stringent latency requirement for 480 or 960 kHz that does not apply to 120 kHz so we don’t see why additional UL slots are required especially because a big portion of such UL slots will be wasted for UL-DL/DL-UL switching time. Please also note that all timlines in Rel-17 have been following 120 kHz. 
We still strongly prefer Alt C. 

	Moderator
	Added the compromise from Docomo.
Given the circumstance, I think the compromise from Docomo seems to be the best path forward. Please comment on whether you can live with Docomo’s compromise.

	LG Electronics
	Still we prefer Alt C, but we can live with the compromise suggested from NTT DOCOMO if majority can accept that.

	OPPO
	We still strongly prefer Alt B.

	Sharp     
	Our first preference is Proposal 1.2-1C and can support Proposal 1.2-1D to move forward.

	Panasonic
	We also think Proposal 1.2-1D (compromise from Docomo) would be a good compromise. We are fine with Proposal 1.2-1D.

	Ericsson 
	We thank DOCOMO for the potential compromise; however, we still strongly prefer Alt-C. It is not needed to have a gap half way (0.5 ms) through the pattern, and it complicates RMSI scheduling for certain combinations of O and M and TDD DL/UL patterns. We have found that these complications can be alleviated if the UE monitors Type0-PDCCH in slots n0 and n0+X (as being discussed in AI 8.2.2); however, unless that is agreed, we strongly prefer the contiguous SSB pattern that Alt-C offers.

	vivo
	We prefer Proposal 1.2-1B 
Although Huawei concerns that no stringent latency requirement for 480 and 960 kHz. However, we think the slots gap design shows beneficial for UL, especially for URLLIC case. 

	ETRI
	Our preference is Alt B, but we can live with DOCOMO’s proposal as a compromise.

	CATT
	We prefer Proposal 1.2-1B 


	Mediatek
	We thank DOCOMO’s compromised proposal. However, we still prefer proposal 1.2-1B. SSB with 120 kHz allows UL control information transmission every 0.125 ms, whereas the proposal 1.2-1B delay this interval to 0.25 ms, which is already a compromise to us. 

	ZTE, Sanechips
	We prefer Proposal 1.2-1B  (Alt B) as we commented in 1st round. But we can live with Proposal 1.2-1D from DOCOMO if majority companies can accept it.

	Intel
	Agree with Mediatek and support Proposal 1.2-1B (Alt.B).

	Nokia
	We would be OK with the DOCOMO proposal (Alt D?) or with Alt C.  As explained earlier we think Alt C has also some merits.





<Summary of 3rd Round Discussion> 
Proposal 1.2-1B (Alt B)
· (13) Interdigital, Mediatek, OPPO, Qualcomm, ETRI, Panasonic, Nokia/NSB, ZTE/Sanechips, Intel, vivo, CATT
· Concerns on Alt C:
· Lack of support for intermittent UL control or short UL transmissions (only available in 1msec interval) which was supported for 120kHz is not available
· Note that companies have disputed this concern and questioned whether there is a need for sending uplink between SSBs.
· Loss of flexibility for gNB to configure DL or UL within a 1msec duration
Proposal 1.2-2C (Alt C)
· (12) LGE, Ericsson, Sharp, Docomo, Huawei/HiSilicon, Nokia/NSB, Lenovo/Motorola Mobility, Samsung, Futurewei
· Concerns on Alt B:
· UL/DL switching time makes it difficult to utilize uplink resource efficiently
· Additional gap create increase in latency for regular data transmission as long uplink gaps are further spaced apart due to gaps between SSB bursts.
· Latency requirement can be met without gaps
· Gaps may not line up with some TDD patterns (e.g. 3:1).
· Note that companies have disputed this concern and questioned whether there is a configuration restriction from having gaps
· Larger collision between Type0 CSS and Uplink
· Note that companies has disputed this concern and questioned whether there is a difference between Alt B and C for Type0 CSS and uplink collision.
· Can achieve SSB and Type0-PDCCH co-location (in same slot) without additional specification impact

Proposal 1.2-1D (compromise from Docomo)
· Can compromise: LGE, Sharp, Panasonic, ETRI, ZTE/Sanechips
· Still prefer original proposals (either B or C): OPPO, vivo, CATT, Mediatek, Intel, Ericsson

Suggest resolving this issue over GTW session.


Outcome of 11/17 GTW
Agreement:
· For 480 kHz, slot index, n, that contain SSB are:
· n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, 16,17,18,19,20,21,22,23, 24,25,26,27,28,29,30,31}
· For 960 kHz, slot index, n, that contain SSB are:
· n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, 16,17,18,19,20,21,22,23, 24,25,26,27,28,29,30,31}

With the outcome of GTW, moderator assume this topic can be closed.

[Discussion CLOSED]


2.1.3 CORESET#0/SS#0 Configuration
· From [1] Huawei/HiSilicon:
· For CORESET for Type0-PDCCH in 52.6GHz to 71GHz spectrum, support the following:
· For {SS/PBCH Block, CORESET for Type0-PDCCH} SCS equal to {120, 120} kHz, support multiplexing pattern 1 and multiplexing pattern 3 as per Agreement in RAN1 104-e. 
· For {SS/PBCH Block, CORESET for Type0-PDCCH} SCS equal to {480, 480} kHz, support multiplexing pattern 1 only. 
· For {SS/PBCH Block, CORESET for Type0-PDCCH} SCS equal to {960, 960} kHz, support multiplexing pattern 1 only.
· Support the following CORESET#0 RB offsets values for {SSB, CORESET#0} SCS={120, 120} kHz: 
· For CORESET#0 with 24 RBs and 48 RBs: the same as supported values in Table 13-8 of 38.213.
· For CORESET#0 with 48 RBs: additional RB offsets values of 0 and 28 RBs can be considered for multiplexing pattern 1. 
· For CORESET#0 with 96 RBs: RB offsets values of 0 and 76 RBs can be considered for multiplexing pattern 1. 
· Note: All above RB offsets are nominal and may need to be modified after finalizing synch raster and channel raster design in FR2-2.
· Support the following CORESET#0 RB offsets values for {SSB, CORESET#0} SCS={480, 480} kHz and {960, 960} kHz: 
· For CORESET#0 with 24 RBs: the same as supported values in Table 13-8 of 38.213.
· For CORESET#0 with 48 RBs: In addition to the offset of 14 RBs already supported in Rel-16, additional values of 0 and 28 RBs can be considered for multiplexing pattern 1. 
· The parameters for PDCCH monitoring occasions for Type0-PDCCH CSS set - SS/PBCH block and CORESET multiplexing pattern 1 with {120, 120} kHz in Table [1]-3should be supported.
	Index
	[image: ]
	Number of search space sets per slot
	[image: ]
	First symbol index

	0
	0
	1
	1
	0

	1
	5
	1
	1
	0

	2
	0
	2
	1/2
	{0, if  is even}, {7, if  is odd}

	3
	5
	2
	1/2
	{0, if  is even}, {7, if  is odd}

	4
	0
	2
	1/2
	 {0, if  is even}, {, if  is odd}

	5
	5
	2
	1/2
	 {0, if  is even}, {, if  is odd}

	6
	0
	1
	2
	0

	7
	5
	1
	2
	0



· Support the parameters for PDCCH monitoring occasions for Type0-PDCCH CSS set - SS/PBCH block and CORESET multiplexing pattern 1 with {480, 480} kHz and {960, 960} kHz in Error! Reference source not found. that is obtained from the agreed Table in RAN1 106b-e by selecting   when DBTW is OFF and  when DBTW is ON and removing entries with Y. 
· Note: DBTW OFF is indicated in MIB using a value of 
· From [2] Futurewei:
· [bookmark: _Hlk83193313]Rel 17 FR2-2 the SS/PBCH and CORESET#0 for Type0-PDCCH should have only the same SCS.
· Confirm working assumption for {SSB, CORESET#0/Type0-PDCCH} = {120, 120} kHz, support multiplexing pattern 1.
· Use O from the set {0, 5, 2.5, 5+2.5} for 120 kHz, {0, 5, X, 5+X} for 480 kHz, and {0, 5, (2*X), 5 + (2*X)} for 960 kHz, with X values TBD.
· From [3] vivo:
· Support Multiplexing pattern 1 and 3 for SCS 120 kHz, and support Multiplexing pattern 3 for SCS 480 kHz and 960 kHz when operation in FR2-2.
· Support 96 RB for SCS 120kHz and 480 kHz. Do not support 96 RB for SCS 960kHz.
· If the sync raster/ channel raster is designed  with the same way as in FR 2-1, the existing RB offset design can be reused for SCS 480 kHz and 960 kHz. Otherwise, the RB offset should be re-designed .
[image: ]
· Set ‘O’ as 1.25 and 2.5 for SCS 480 kHz, 0.625 and 1.25 for SCS 960 kHz.
· Support remove entries with Y.
· From [4] ZTE/Sanechips
· For {SSB, CORESET# for Type0-PDCCH} SCS = {120, 120} kHz, even though RAN4 has agreed the minimum CBW is increased to 100 MHz, at least SSB and CORESET#0 multiplexing patterns, number of RBs for CORESET#0, number of symbols (duration of CORESET#0) that are supported in Rel-15/16 should still be supported.
· For {SSB, CORESET#0 for Type0-PDCCH} SCS= {480, 480} kHz and {960, 960} kHz, RAN1 should also support the following set of parameters  of ‘controlResourceSetZero’ configuration.
· Mux pattern 3 with 24 PRB and 2 symbols
· Mux pattern 3 with 48 PRB and 2 symbols
· Adopt same Table 13-12 in TS 38.213 for ‘searchSpaceZero’ configuration for 120/480/960 kHz SCS. For the four FFSs, the following views can be considered.
· FFS: The value of X (> 0)
· Proposal: X = 2.5 ms
· FFS: whether or not to use different X value depending on whether DBTW is ON/OFF
· Proposal: Same value for DBTW is ON/OFF
· FFS: whether or not to use same or different X value for 480 and 960 kHz
· Proposal: Same value for 480 and 960 kHz
· FFS: whether Y = [image: ], or Y=[image: ], or whether to remove entries with Y
· Proposal: Prefer to maintain Y = [image: ]
· From [7] Nokia/NSB
· Support the following RB offsets:
· 120 kHz SCS
· 24 PRB CORESET#0: RB offsets 0, 4
· 48 PRB CORESET#0: RB offsets 0, 14, 28
· 96 PRB CORESET#0: RB offsets 0, 76
· 480 kHz SCS
· 24 PRB CORESET#0: RB offsets 0, 4
· 48 PRB CORESET#0: RB offsets 0, 14, 28
· 960 kHz SCS
· 24 PRB CORESET#0: RB offsets 0, 4
· 48 PRB CORESET#0: RB offsets 0, 14, 28
· Note: Numbers could be had in square brackets until RAN4 has confirmed the spectrum utilization assumption.
· Confirm the support of CORESET#0 with ={96} for 120kHz sub-carrier spacing.
· Support the following ’O’ values for both 480 and 960 kHz sub-carrier options: {0, 1.5, 5, 6.5} ms.
· If configuration with consecutive PDCCH monitoring occasions are supported, we would have slight preference to define the first symbol index as {0, if i is even}, {, if i is odd}
· For SSB and CORESET#0 with 480kHz sub-carrier spacing with SSB and CORESET#0 multiplexing pattern 3, following configuration options could be considered:
· ={2}
· ={24, 48}.
· The Type0-PDCCH CSS set for multiplexing pattern 3 for 480kHz could be designed as follows: 
	Index
	PDCCH monitoring occasions (SFN and slot number)
	First symbol index
(k = 0, 1, … 31)

	0
	[image: ]
[image: ] 
	2, 9 in


	1 ~ 15
	Reserved


· If contiguous SSB slot pattern is supported for 480kHz and 960kHz, configuration of multiplexing pattern 1 could be used to multiplex SSB and RMSI to same slot.
· From [8] CATT
· the same X value is used for both DBTW ON/OFF configuration, and following X values can be supported for different SCSs
· For SCS=480 kHz, value of X can be 2.5ms
· For SCS=960 kHz, value of X can be 1.25ms
· The configuration of {0, if [image: ] is even}, {[image: ], if [image: ] is odd} can be supported, considering for SCS=120 KHz use case, the gNB could use implementation to avoid beam switching gap issue if it choose to.
· From [9] OPPO
· The value of X should be discussed after the candidate SSB number and SSB slot pattern are determined. 
· Support  for both 480kHz SCS and 960kHz SCS for Type0-PDCCH CSS.
· From [11] Ericsson
· [bookmark: _Toc87001088]Use existing Table 13-12 and Table 13-15 in 38.213 "as is" for operation with 120 kHz SCS in the FR2-2 frequency range. No table entries should be removed.
· [bookmark: _Toc87001089]In the table in the RAN1#106b-e agreement, select X=2.5 for both 480 and 960 kHz, and for both DBTW ON/OFF, select , and keep row entries with . 
· [bookmark: _Toc87001081][bookmark: _Toc87001090]For the 57 – 71 GHs band, the following SSB-CORESET0 offsets are sufficient to ensure that all ARFCNs in the floating channelization design in [R1-2111470] are usable:
· [bookmark: _Toc87001082]120/480 kHz SCS: [2 14 26] RBs for 48 RB CORESET0
· [bookmark: _Toc87001083]960 kHz SCS: [0 4] RBs for 24 RB CORESET0
· If RAN4 defines a floating channelization with a sync raster granularity in line with the design in [R1-2111470], reserve space in the CORESET configuration tables for 3 SSB-CORESET0 offsets for the case of 48 RB CORESET0 for 120/480 kHz. 
· [bookmark: _Toc87001091]Do not confirm the Working Assumption to support 96 RB CORESET for 120 kHz SCS operation until the RAN4 channelization design is known and it is known how many SSB-CORESET0 offsets are needed for 24 and 48 RB CORESET0. 
· From [12] Intel
· Support 96 PRB CORESET for {SS/PBCH, PDCCH} equal to {480,480} and {960,960} kHz with = {1, 2}.
· Support the following CORESET#0 RB offset values for {120, 120} kHzkHz for multiplexing patterns 1 and 3:
· For CORESET#0 with 24 RBs: [0] for multiplexing pattern 1 and –20 if kssb =0 (-21 if kssb > 0) for multiplexing pattern 3.
· For CORESET#0 with 48 RBs: [0], for multiplexing pattern 1 and –20 if kssb =0 (-21 if kssb > 0) for multiplexing pattern 3.
· For CORESET#0 with 96 RBs: [0] for multiplexing pattern 1 and –20 if kssb =0 (-21 if kssb > 0) for multiplexing pattern 3.
· Modify Table 13.8 in TS 38.213 to support the proposed RB offset when {SS/PBCH block, PDCCH} SCS is {120, 120} kHz
· Support the following CORESET#0 RB offset values for {480, 480}, {960, 960} kHz for multiplexing patterns 1 and 3:
· For CORESET#0 with 24 RBs: [0] for multiplexing pattern 1 and –20 if kssb =0 (-21 if kssb > 0) for multiplexing pattern 3.
· For CORESET#0 with 48 RBs: [0], for multiplexing pattern 1 and –20 if kssb =0 (-21 if kssb > 0) for multiplexing pattern 3.
· For CORESET#0 with 96 RBs: [0] for multiplexing pattern 1 and –20 if kssb =0 (-21 if kssb > 0) for multiplexing pattern 3.
· Support addition of a new table in 38.213 for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {480, 480} kHz or {960, 960} kHz. 
· Send an LS to RAN4 to consider raster design where RB offset [0] is sufficient for lower spectrum utilization.
· For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} SCS = {120, 120} kHz,
· use Table 13-12 in TS38.213 for multiplexing pattern 1.
· Note: Preference to exclude the rows corresponding to O=2.5 and O=7.5, but would be ok to leave them as is.
· use Table 13-15 in TS38.213 for multiplexing pattern 3.
· For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz,
· Support O = {0, 2.5, 5, 7.5} for 480kHz (in case Lmax = 128)
· Support O = {0, 1.25, 5, 6.25} for 960kHz {in case Lmax = 128)
· Support same O values for DBTW on/off
· Remove entries for Y= [image: ]in the table
· If a non-contiguous SSB slot pattern is supported for {SSB, Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, the equation for determining the slot number for PDCCH monitoring is modified to allow colocation of Type-0 PDCCCH and the corresponding SSB.
· Support the following modified equation:
· For 480 kHz and 960 kHz: where  and  
· From [15] Samsung
· For CORESET#0 configuration with 120 kHz SCS,
· support one RB offset for 24 RB CORESET#0 bandwidth in Pattern 1; (e.g. 2 PRB)
· support two RB offsets for 48 RB CORESET#0 bandwidth in Pattern 1; (e.g. 0, 28 PRB)
· support one RB offset for 96 RB CORESET#0 bandwidth in Pattern 1; (e.g. 0, 38 PRB)
· support same RB offsets as Rel-15 FR 2-1 in Pattern 3.
· For CORESET#0 configuration with 480 kHz and 960 kHz SCS,
· support the same CORESET#0 configuration table;
· support multiplexing pattern 3 with same RB offsets as in Rel-15 FR2-1;
· support two RB offsets for 24 RB CORESET#0 bandwidth in Pattern 1; (e.g. 0, 4 PRB)
· support three RB offsets for 48 RB CORESET#0 bandwidth in Pattern 1; (e.g. 0, 14, 28 PRB)
· For Type0-PDCCH configuration:
· For 480 kHz, ;
· For 960 kHz, ;
· .
· For SS/PBCH block and CORESET#0 multiplexing pattern 3, a UE monitors PDCCH in the Type0-PDCCH CSS set over slots that include Type0-PDCCH monitoring occasions associated with SS/PBCH blocks that are quasi co-located with the SS/PBCH block that provides a CORESET for Type0-PDCCH CSS set.
· From [17] Interdigital
· Introduce the enhancements on SS/PBCH block transmission patterns to deliberately include the CORESET#0 and SIB1 in fixed time locations along with the corresponding SS/PBCH block to ensure the channel occupancy as much as possible, in the initial access operations with 120kHz SCS for unlicensed spectrum in beyond 52.6GHz.
· From [18] Apple
· For Type0-PDCCH MOs determination, the offset values are defined as  for 480kHz and 960kHz SCS respectively, where . 
· From [20] Sharp
· Regarding the offset value O, our first preference is X = 1 for 480kHz and DBTW off; X = 2.5 for 480kHz and DBTW on; X = 0.5 for 960kHz and DBTW off; X = 1 for 960 and DBTW on. Our second preference is X = 2.5 independent of SCS and DBTW on/off.
· For Type0-PDCCH CSS set configuration rows where the first symbol index is given by {0, if i is even}, {, if i is odd}, for O = 0, Y = . For O > 0, Y=.
· From [22] LGE
· Reuse Table 13-12 in TS 38.213 specification for type0-PDCCH CSS set configuration with 120/480/960 kHz, except for O values for 480/960 kHz.
· For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, in the table of agreement in RAN1#106bis-e
· X=1.25 for 480 kHz and X=0.625 for 960 kHz, regardless of whether DBTW is enabled or disabled
· Y =  as in Rel-15
· From [23] NTT Docomo
· For 120 kHz SCS, reuse Table 13-8 and 13-12 as they are.
· For ‘controlResourceSetZero’ configuration for 480/960 kHz SCS:
· Reuse the existing RB offsets in FR2-1 with 120 kHz SCS
· For ‘searchSpaceZero’ configuration for 480/960 kHz SCS:
· X should follow the SSB slot pattern to be supported
· X can be dependent on SCS in a simple scaling manner, while no need to depend on DBTW enabled/disabled as it seems too much optimization given the limited time in Rel-17
· The rows with Y should be kept, and Y should be 
· From [24] Qualcomm
· for FR2-2, CORESET0 SCS = SSB SCS for all SCSs
· consider minimizing the overhead of beam switching gaps by supporting multiplexing pattern 3
· for ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, the following parameters from the agreement can be used:
· Y = 
· “X” may be selected from these 2 options:
· Option A: 1.25 ms and 0.625 ms for 480 and 960 kHz, respectively
· Option B: 2.5 ms and 1.25 ms for 480 and 960 kHz, respectively 
· From [25] Mediatek
· For the value of “O”, which represents time-domain offset between SSB and type-0 PDCCH monitoring occasion, support O.
· 

Summary of Discussions
Quick recap of previous agreements.
	Agreement:
For CORESET#0 and Type0-PDCCH search space configured in MIB:
· Support {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {120, 120} kHz
· Support at least SSB and CORESET#0 multiplexing patterns, number of RBs for CORESET#0, number of symbols (duration of CORESET#0) that are supported in Rel-15/16 for {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS = {120, 120} kHz.
· FFS: Supporting additional values
· FFS: Supported values for SSB to CORESET#0 offset RBs

Agreement:
For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, use the following table for multiplexing pattern 1:
· FFS: The value of X (> 0)
· FFS: whether or not to use different X value depending on whether DBTW is ON/OFF
· FFS: whether or not to use same or different X value for 480 and 960 kHz
· FFS: whether Y = [image: ], or Y=[image: ], or whether to remove entries with Y
	Index
	[image: ]
	Number of search space sets per slot
	[image: ]
	First symbol index

	0
	0
	1
	1
	0

	1
	0
	2
	1/2
	{0, if [image: ] is even}, {7, if [image: ] is odd}

	2
	X
	1
	1
	0

	3
	X
	2
	1/2
	{0, if [image: ] is even}, {7, if [image: ] is odd}

	4
	5
	1
	1
	0

	5
	5
	2
	1/2
	{0, if [image: ] is even}, {7, if [image: ] is odd}

	6
	0
	2
	1/2
	{0, if [image: ] is even}, {Y, if [image: ] is odd}

	7
	X
	2
	1/2
	{0, if [image: ] is even}, {Y, if [image: ] is odd}

	8
	5
	2
	1/2
	{0, if [image: ] is even}, {Y, if [image: ] is odd}

	9
	5 + X
	1
	1
	0

	10
	5 + X
	2
	1/2
	{0, if [image: ] is even}, {7, if [image: ] is odd}

	11
	5 + X
	2
	1/2
	{0, if [image: ] is even}, {Y, if [image: ] is odd}

	12
	0
	1
	2
	0

	13
	5
	1
	2
	0

	14
	Reserved

	15
	Reserved


 




The following are a summary of company views on CORESET#0 configuration aspects.
· For {SSB, CORESET#0/Type0-PDCCH} = {120, 120} kHz
· controlResourceSetZero
· searchSpaceZero
· Use Table 13-12 and 13-15 for mux pattern 1 and 3, respectively
· Ericsson, Intel (2nd preference)
· Moderator note: moderator assumes this is by default what will happen when there are lack of any further agreements in RAN1.
· use Table 13-12 in TS38.213 for multiplexing pattern 1 excluding the rows corresponding to O=2.5 and O=7.5,
· Huawei/HiSiliconx, Intel (1st preference)
· use Table 13-15 in TS38.213 for multiplexing pattern 3.
· Hiawei/HiSilicon
· For {SSB, CORESET#0/Type0-PDCCH} = {480, 480} and {960, 960} kHz
· controlResourceSetZero
· only mux pattern 1
· Huawei/HiSilicon
· Mux pattern 1 & 3
· vivo, [ZTE/Sanechips], Nokia/NSB, Samsung
· mux pattern 3 with 24 PRB, 48 PRB: ZTE/Sanechips, Nokia/NSB
· Support 96 PRB
· vivo, Intel
· searchSpaceZero
· O values: 
· X = 1.25 with DBTW is ON, X = 0.625 with DBTW is OFF: Huawei/HiSilicon
· X=1.25, 2.5 for 480kHz, X=0.625, 1.25 for 960 kHz: vivo
· X = 2.5: ZTE/Sanechips
· X = 2.5 for 480kHz, 1.25 for 960kHz: CATT, Intel, Qualcomm
· X = 1.25 for 480kHz and 0.625 for 960kHz: Samsung, Apple, LGE, Qualcomm
· X = 1.5: Nokia/NSB
· X = 1.25: Mediatek
· X = 1 for 480 kHz and DBTW OFF, X = 2.5 with 480kHz and DBTW ON, 0.5 for 960 kHz and DBTW OFF, 1 for 960 kHz and DBTW ON: Sharp
· Different X values for O signaling depending on DBTW
· Yes (different): CATT
· No (same): ZTE/Sanechips, Nokia/NSB, Intel, LGE
· Entries with Y
· Remove: vivo, Intel
· Y = N_symb^CORESET: ZTE/Sanechips, Nokia/NSB, Ericsson, Samsung, Sharp (for O=0), LGE, Docomo
· Y = N_symb^CORESET + 1: OPPO, Sharp(for O>0), Qualcomm
· Other proposals
· If a non-contiguous SSB slot pattern is supported for {SSB, Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, the equation for determining the slot number for PDCCH monitoring is modified to allow colocation of Type-0 PDCCCH and the corresponding SSB.
· Intel
· For SS/PBCH block and CORESET#0 multiplexing pattern 3, a UE monitors PDCCH in the Type0-PDCCH CSS set over slots that include Type0-PDCCH monitoring occasions associated with SS/PBCH blocks that are quasi co-located with the SS/PBCH block that provides a CORESET for Type0-PDCCH CSS set.
· Samsung
· RB offset
· RB offsets for mux pattern 1
· 120kHz with 24 PRB 
· {0, 4} (Table 13-8): Huawei/HiSilicon, Docomo
· {0}: Intel
· {2}: Samsung (1 offset)
· 120kHz with 48 PRB 
· {14} (Table 13-8): Docomo
· {0, 14, 28}: Huawei/HiSilicon, Nokia/NSB
· {2, 14, 26}: Ericsson
· {0}: Intel
· {0, 28}: Samsung (2 offset)
· 120kHz with 96 PRB 
· {0, 76}: Huawei/HiSilicon, Nokia/NSB
· {0}: Intel
· {0, 39}: Samsung (2 offset)
· 480/960kHz with 24 PRB
· {0, 4}: Nokia/NSB, Ericsson, Samsung (2 offset), Docomo
· {0}: Intel
· 480/960kHz with 48 PRB
· {14} : Docomo
· {0, 14, 28} : Nokia/NSB, Samsung (3 offset)
· {0}: Intel
· 480/960kHz with 96 PRB
· {0}: Intel
· RB offset for mux pattern 3
· Only -20 (or -21 if kssb>0)
· Intel
· Both -20 (or -21 if kssb>0) and (N_RB)
· Samsung


1st Round Discussion

Issue #1) SS#0 for 120kHz
Few companies mentioned using Table 13-12 and 13-15 as is for {120, 120} kHz, and few companies mentioned removal of O=2.5 and 7.5 entries from Table 13-12. As Ericsson mentions, the WID states to try to reuse tables for CORESET#0 and SS#0 as much as possible. Moderator asks companies to see, if they can accept Proposal 1.3-2. Moderator assumes by default in lack of agreement, Proposal 1.3-1 is what we will end up with in the specification. However, it would be still good to get agreement on this for clarity.

Proposal 1.3-1
· For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {120, 120} kHz,
· use Table 13-12 in TS38.213 for multiplexing pattern 1,
· use Table 13-15 in TS38.213 for multiplexing pattern 3.


Issue #2) CORESET#0 for 480/960kHz
One company commented that only multiplexing pattern 1 should be supported for 480 and 960 kHz. The WID explicitly states multiplexing pattern 1 should be prioritized. However, there are several companies who commented support of multiplexing pattern 3. Therefore, moderator has formulated Proposal 1.3-2 and 1.3-2A based on comments received. Please check to see if the proposal is acceptable.

Proposal 1.3-2
· For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, Support multiplexing pattern 1 with 96 PRB and 2 symbol duration

Proposal 1.3-2A
· For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz,
· After supporting entries for multiplexing pattern 1 (with required RB offsets), if additional entries are left, support multiplex pattern 3 with 24 PRB and 2 symbol duration, and multiplexing pattern 3 with 48 PRB and 2 symbol duration.


Added update of Proposal 1.3-2 based on comments
Proposal 1.3-2B
· Working assumption: For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, Support multiplexing pattern 1 with 96 PRB and 2 symbol duration
· Note: the working assumption can be confirmed once RAN1 agrees on the number of needed SSB-CORESET0 offsets for 24 and 48 RB CORESET0 based on RAN4 channelization design


Issue #3) SS#0 for 480/960kHz (X parameter)
Proposed O values from companies seem to be bit diverse. Among the proposals, (X = 2.5 for 480kHz, 1.25 for 960kHz) and (X = 1.25 for 480kHz and 0.625 for 960kHz) seems to have more support. While some companies suggested changing O value depending on whether DBTW is enabled or disabled, majority of the companies proposed same O value regardless of DBTW. Based on this moderator suggest Proposal 1.3-3 and Proposal 1.3-3A. Let’s try to down-select among the two proposals.

<following proposal number error has been corrected>
Proposal 1.3-3
· For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, parameter X from previous RAN1 agreement is set to:
· X = 1.25 for 480 kHz
· X = 0.625 for 960 kHz


Proposal 1.3-3A
· For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, parameter X from previous RAN1 agreement is set to:
· X = 2.5 for 480 kHz
· X = 1.25 for 960 kHz



Issue #4) SSB/CORESET RB offset for 120 kHz
As of November 11, RAN4 still has not concluded on the channel raster design for band n263 (the 60 GHz band). Therefore, RAN1 may need to pre-populate some entries and revise them accordingly after Ran4 finalizes the channelization design. Moderator has suggested Proposal 1.3-4 based on inputs received. Please check to see if this is acceptable.

Proposal 1.3-4
· For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {120, 120} kHz, 
· Reserve 2 RB offset values for multiplexing pattern 1 with 24 PRB cases
· Tentative placeholder values: [0] and [4]
· Reserve 3 RB offset values for multiplexing pattern 1 with 48 PRB cases
· Tentative placeholder values: [0], [14], and [28]
· Reserve 2 RB offset values for multiplexing pattern 1 with 96 PRB cases
· Tentative placeholder values: [0], and [76]
· Note: the tentative placeholder values are agreed with the understanding the values shall be revisited and updated once RAN4 concludes channel and sync raster design for band n263. Removal and voiding (as reserved states) of RB offset not required by RAN4 design is not precluded and shall be revisited.

Moderator has suggested Proposal 1.3-4A and 1.3-4B based on inputs received. RAN1 should down-select among the two proposals.
Proposal 1.3-4A
· For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {120, 120} kHz, 
· Support following two RB offset values for multiplexing pattern 3
· -20 if kssb=0, -21 if kssb>0
· N_RB , where N_RB is the number of PRB for CORESET#0


Proposal 1.3-4B
· For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {120, 120} kHz, 
· Support following one RB offset value for multiplexing pattern 3
· -20 if kssb=0, -21 if kssb>0



Issue #5) SSB/CORESET RB offset for 480/960 kHz
As of November 11, RAN4 still has not concluded on the channel raster design for band n263 (the 60 GHz band). Therefore, RAN1 may need to pre-populate some entries and revise them accordingly after Ran4 finalizes the channelization design. Moderator has suggested Proposal 1.3-5 based on inputs received. Please check to see if this is acceptable.


Proposal 1.3-5
· For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz,
· Reserve 2 RB offset values for multiplexing pattern 1 with 24 PRB cases
· Tentative placeholder values: [0] and [4]
· Reserve 2 RB offset values for multiplexing pattern 1 with 48 PRB cases
· Tentative placeholder values: [0], and [14]
· Reserve 1 RB offset values for multiplexing pattern 1 with 96 PRB cases (if supported)
· Tentative placeholder values: [0]
· Note: the tentative placeholder values are agreed with the understanding the values shall be revisited and updated once RAN4 concludes channel and sync raster design for band n263. Removal and voiding (as reserved states) of RB offset not required by RAN4 design is not precluded and shall be revisited.

Moderator has suggested Proposal 1.3-5A and 1.3-5B based on inputs received. RAN1 should down-select among the two proposals.
Proposal 1.3-5A
· For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, 
· Support following two RB offset values for multiplexing pattern 3 (if supported)
· -20 if kssb=0, -21 if kssb>0
· N_RB , where N_RB is the number of PRB for CORESET#0


Proposal 1.3-5B
· For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, 
· Support following one RB offset value for multiplexing pattern 3 (if supported)
· -20 if kssb=0, -21 if kssb>0


Issue #6) other issues
There are two proposals related to CORESET#0/SS#0 that was proposed. Moderator suggest discussing the two proposals further.

Proposal 1.3-6
· If a non-contiguous SSB slot pattern is supported for {SSB, Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, the equation for determining the slot number for PDCCH monitoring is modified to allow colocation of Type-0 PDCCCH and the corresponding SSB

Proposal 1.3-6A
· For SS/PBCH block and CORESET#0 multiplexing pattern 3, a UE monitors PDCCH in the Type0-PDCCH CSS set over slots that include Type0-PDCCH monitoring occasions associated with SS/PBCH blocks that are quasi co-located with the SS/PBCH block that provides a CORESET for Type0-PDCCH CSS set.


Issue #7) SS#0 for 480/960kHz (Y parameter)

Huawei reminded me that we need to discuss the FFS to the entries corresponding to Y. Companies are asked to provide comments on how to handle FFS FFS: whether Y = [image: ], or Y=[image: ], or whether to remove entries with Y

Proposal 1.3-7
· For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, parameter Y from previous RAN1 agreement is:
· Y = 


Proposal 1.3-7A
· For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, parameter Y from previous RAN1 agreement is:
· Y =  + 1


Proposal 1.3-7B
· For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, parameter Y from previous RAN1 agreement is:
· removed as valid entries


Company Comments/Inputs
	Company
	Comments

	LG Electronics
	Issue #1) SS#0 for 120 kHz
As the Moderator pointed out, we should follow WID. In this sense we support Proposal 1.3-1.

Issue #2) CORESET#0 for 480/960kHz
Proposal 1.3-2: Do not support since 48 PRBs for 480/960 kHz are already occupied with more than 100 MHz.
Proposal 1.3-2A: Support

Issue #3) SS#0 for 480/960kHz
Proposal 1.3-2 or Proposal 1.3-2A: Support 1.3-2 assuming up to 64 candidate SSB locations. If we couldn’t agree on a specific value for X, then legacy value (i.e., X=2.5) seems to work.

Issue #4) SSB/CORESET RB offset for 120 kHz
Proposal 1.3-4: In general, we are fine with this proposal. One more thing that seems good to inform to RAN4 is RAN1’s working assumption on 96 PRB CORESET#0
Proposal 1.3-4A or Proposal 1.3-4B: Support Proposal 1.3-4A, as in Rel-15

Issue #5) SSB/CORESET RB offset for 480/960 kHz
Proposal 1.3-5: Two comments
· Why are the tentative values for 120 kHz different from those for 480/960 kHz?
· Sub-bullet corresponding to 96 PRB cases should be removed
Proposal 1.3-5A or Proposal 1.3-5B: Support Proposal 1.3-5A, similar to Rel-15 design principle

Issue #6) Other issues
Proposal 1.3-6: Do not support. In our view, contiguous 64 SSBs are sufficient for 480/960 kHz.
Proposal 1.3-6A: OK

	Ericsson
	Issue #1
Support Proposal 1.3-1.
We see no technical issues with the current tables for 120 kHz SCS, hence it makes sense to reuse those tables.
Issue #2
We are okay to take Proposal 1.3-2 as a working assumption if the following note is added (like we did in the last meeting):
· Note: the working assumption can be confirmed once RAN1 agrees on the number of needed SSB-CORESET0 offsets for 24 and 48 RB CORESET0 based on RAN4 channelization design

Regarding Proposal 1.3-2A, we think Mux Pattern 3 should be de-prioritized as stated in the WID
Issue #3
Our first preference is X = 2.5 regardless of SCS (480 or 960 kHz), i.e., no SCS dependent scaling
We could compromise to Proposal 1.3-3A.
Issue #4
Proposal 1.3-4 seems like a pragmatic WF; however, we note that the WA on 96 RB CORESET0 is not yet confirmed, hence the following could be added. 
· Reserve 2 RB offset values for multiplexing pattern 1 with 96 PRB cases (if supported)
· Tentative placeholder values: [0], and [76]
Support Proposal 1.3-4A as in Rel-15
Issue #5
We can support Proposal 1.3-5, but only if the following changes are made. The reason is that the 480 kHz design is a direct scaling of 120 kHz, i.e., the minimum bandwidth is 4x. Hence the same SSB-CORESET0 offsets are needed
· Reserve 3 2 RB offset values for multiplexing pattern 1 with 48 PRB cases
· Tentative placeholder values: [0], and [14], and [28]
For the same reason, 2 offsets would also be needed for 96 RB (if supported)
· Reserve 2 1 RB offset values for multiplexing pattern 1 with 96 PRB cases
· Tentative placeholder values: [0], and [76]

Support Proposal 1.3-5A
Issue #6
Do not support Proposal 1.3.6. We support contiguous SSB pattern. Furthermore, the Case D pattern in Rel-15 has gaps, and no such provision is supported.
Regarding Proposal 1.3-6A it is not clear what change is being proposed compared to Rel-15.

	Qualcomm
	Issue #1: support Proposal 1.3-1
Issue #2:
· Proposal 1.3-2: no strong view
· Proposal 1.3.2A: support. Mux pattern 3 can be an option to reduce the beam switching overhead (one beam switch instead of 2 (or 3) for SSB/CORESET0/SIB). Since the WID clearly states mux pattern 1 is prioritized, the language of the sub-bullet is ok.
Issue #3: we prefer Proposal 1.3-3
Issue #4: 
· Proposal 1.3.4: we do not support
· It is not clear what is the motivation to increase/change the number of RB offsets compared to FR2 for mux pattern 1 48 RB case? We think we can re-use the current values in table 13-8 in 38.213 for mux pattern 1 and 3. 
· For 96 RB if supported, it is also not clear why 2 values are needed. We can reuse the same method used for 48 RB in the current table (13-8), i.e., CORESET0 in the middle of the SSB.
· Support Proposal 1.3-4A as we do not see a need to change from current FR2 design
Issue #5: similar design should be adopted to match SCS 120 kHz
Issue #6: Proposal 1.3-6 is reasonable given the beam switching gaps that may be needed, hence unlike FR2, better to not have beam mismatch between SSB and CORESET0. 

	Sharp   
	Proposal 1.3-1: Support
Proposal 1.3-3: Support


	DOCOMO
	Issue#1: we support Proposal 1.3-1. 
Issue#2: Given the dependency on RAN4 channelization, we are ok with having Proposal 1.3-2 as WA with Note added by Ericsson. We also support Proposal 1.3-2A.
Issue#3: we prefer Proposal 1.3-3.
Issue#4: we are fine with Proposal 1.3-4/4A. For Proposal 1.3-4, we are also fine with keeping the existing RB offsets only with 48 PRB case (i.e., 14 RBs only)
Issue#5: we generally believe the unified design should be supported among all the SCSs. 
Issue#6: The need of Proposal 1.3-6 depends on SSB slot pattern, thus should be deferred a little bit. Not sure what is the specification impact caused by Proposal 1.3-6A. 

	Huawei, HiSilicon
	Issue#1: 
We cannot support Proposal 1.3-1 as O=2.5 and O=7.5 for multiplexing pattern 1 in {120, 120} kHz 1 have no practical value. As discussed in R1-2110827, O=2.5 and O=7.5 are supported for mixed numerology in FR2-1. In FR2-1, gNB uses  to configure the  Type0-PDCCH CSS monitoring window right after the associated 240kHz SSB burst set is transmitted in the first half frame.  Similarly,  is used to configure the Type0-PDCCH CSS monitoring window after the whole associated 240kHz SSB burst set is transmitted in the 2nd half frame. For 120 kHz SCS in FR2-2, the O values of {2.5, 7.5} are not necessary because they are used for mix numerology configuration for SSBs with 240 kHz SCS in FR2-1.
We can support Table 13-15 for multiplexing pattern 3. 
Issue#2: 
We cannot support Proposal 1.3-2 as we do not see a practical value to support 96 PRB CORESET#0 for 480 or 960 kHz. Note also that 96 PRB BW is ~553 MHz in 480 kHz SCS and 1106 MHz in 960 kHz SCS which exceeds the minimum supported BW of 400 MHz and only works if a mandatory BW larger than the minimum BW is set by RAN4.   
We cannot support Proposal 1.3-2A as supporting multiplex pattern 3 is a lower priority According to WID  and we don’t see the importance of discussing it. We prefer to focus on the RB offsets for the already agreed pairs of (N_RB^CORESET, N_symb^CORESET) ={(24, 2), (48, 1), (48,2)}
Issue#3:
We support Proposal 1.3-3. 
Proposal 1.3-3A would have been justifiable if the maximum number of candidate SSB was agreed to be 128. 
Note to moderator: We think value of Y or removing the corresponding rows need also be discussed here. 

Issue#4: 
We support proposal 1.3-4.
We support proposal 1.3-4A.

Issue#5: 
We cannot support Proposal 1.3-5. 
First, we do not see a practical value to support 96 PRB CORESET#0 for 480 or 960 kHz. Note also that 96 PRB BW is ~553 MHz in 480 kHz SCS and 1106 MHz in 960 kHz SCS which exceeds the minimum supported BW of 400 MHz and only works if a mandatory BW larger than the minimum BW is set by RAN4. 
Second, it is important that gNB transmits portion of discovery burst (e.g. SSB, Type0-PDCCH, RMSI PDSCH) with the same beam and as compact as possible in time and frequency domain to save LBT and beam switching overheads.  Considering only frequency domain resource allocation type 1 is allowed for RMSI PDSCH, aligning SSB with the two extremities of CORESET#0 in the frequency domain frees up more contiguous RBs and allows a more flexible and potentially a larger allocation for PDSCH carrying SIB1. Therefore, it is important to also reserve the value of [28] for 48 PRB case. We can support the following alternative proposal:
Proposal 1.3-5 (modified)
· For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz,
· Reserve 2 RB offset values for multiplexing pattern 1 with 24 PRB cases
· Tentative placeholder values: [0] and [4]
· Reserve 2 RB offset values for multiplexing pattern 1 with 48 PRB cases
· Tentative placeholder values: [0], and [14], and [28]
· Reserve 1 RB offset values for multiplexing pattern 1 with 96 PRB cases (if supported)
· Tentative placeholder values: [0]
· Note: the tentative placeholder values are agreed with the understanding the values shall be revisited and updated once RAN4 concludes channel and sync raster design for band n263. Removal and voiding (as reserved states) of RB offset not required by RAN4 design is not precluded and shall be revisited.
Issue#6: 
We don’t see immediate need to discuss these proposals in the last meeting of WI. They can be revisited in the maintenance phase. 


	Nokia(1st round)
	Issue #1)
We are OK with Proposal 1.3-1
Issue #2)
Proposal 1.3-2; No strong view on this one, but think we probably should conclude first 1.3-2A. Like pointed out in Section 2.1.2, if we agree contiguous SSB pattern, multiplexing pattern 1 could allow multiplexing RMSI to same slot with SSB (with PDSCH FDM with SSB). Hence, the need of pattern 3 could be also determined based on conclusion in SSB pattern.
Issue #3)
We would prefer Proposal 1.3-3.
Like noted, the benefit we see for the offset cases is tighter ‘packing’ of SSB and Type0-PDCCH. While these evidently would have dependency on SSB slot pattern, suggested values would work with all considered options. 
Issue #4)
Proposal 1.3-4: OK
Proposal 1.3-4A would be our preference.
 Issue #5)
Proposal 1.3-5: We would have similar comment as Ericsson for the additional RB offsets.
Proposal 1.3-5A would be here also our preference.
Issue #6)
Proposal 1.3-6 this could be further discussed, but this seems to an extent as an alternative to multiplexing pattern 3.
On proposal 1.3-6A, there is slight difference in the wording to existing for pattern 3 while seems to be somewhat aligned to the wording for pattern1 for shared spectrum. Should we try to first conclude the intent of the proposal? 
	For operation with shared spectrum channel access and for the SS/PBCH block and CORESET multiplexing pattern 1, a UE monitors PDCCH in the Type0-PDCCH CSS set over slots that include Type0-PDCCH monitoring occasions associated with SS/PBCH blocks that are quasi co-located with the SS/PBCH block that provides a CORESET for Type0-PDCCH CSS set with respect to average gain, QCL-TypeA, and QCL-TypeD properties, when applicable [6, TS 38.214].
[text omitted]
For the SS/PBCH block and CORESET multiplexing patterns 2 and 3, a UE monitors PDCCH in the Type0-PDCCH CSS set over one slot with Type0-PDCCH CSS set periodicity equal to the periodicity of SS/PBCH block







	ZTE, Sanechips
	Issue #1) Support Proposal 1.3-1
Issue #2) Support Proposal 1.3-2A. We are open to Proposal 1.3-2.
Issue #3) We tend to support X=2.5 for both 480kHz and 960kHz, both DBTW on and DBTW off. That is to reuse Table 13-12 in TS 38.213 for 120/480/960 kHz SCS. It should be noted that only two lines in the existing Table 13-12 are reserved. Except removing some entries in the Table, we don't have enough rows to accommodate these possibilities。
Issue #4) We support to use the existing RB offsets in the Table 13-8 as tentative placeholder values for 120/480/960kHz, and revisit once RAN4 make conclusions on channel and sync raster design. Other new values can be FFS and not included in the proposal. Among Proposal 1.3-4A and 4B, both are OK for us.
Issue #5) For Proposal 1.3-5, the similar views as in Issue #4). Either of Proposal 1.3-5A and 5B is fine for us.


	Lenovo, Motorola Mobility
	Proposal 1.3-1: support
Proposal 1.3-2: support
Proposal 1.3-2A: We would like to first prioritize multiplexing pattern 1.
Proposal 1.3-3/3A: fine with any of the proposals
Proposal 1.3-4: support
Proposal 1.3-6A: We agree with Huawei that we do not see any immediate motivation to discuss this proposal, specifically since multiplexing pattern 3 has a lower priority.

	Intel
	Issue #1: we would be ok to accept this proposal
Issue #2: support proposal 1.3-2; support proposal 1.3-2A
Issue #3: given that RAN1 has concluded to support 64, we are ok with either Proposal 1.3-3 or 1.3-3A
Issue #4: For proposal 1.3-4, we think it is better not to start with adding all possible entries and delete them. We suggest starting with more conservative approach. We strongly suggest starting with 1 RB offset of [0] and add additional entries as needed. So we are not ok with proposal 1.3-4 as is.
Similarly, between proposal 1.3-4A and 1.3-4B, we prefer Proposal 1.3-4B. We think we should start with minimum set of RB offsets and add other as deem needed.
Issue #5: same comment as issue #4. We strongly suggest starting with 1 RB offset of [0] and add additional entries as needed. So, we are not ok with proposal 1.3-5 as is.
Similarly, between proposal 1.3-5A and 1.3-5B, we prefer Proposal 1.3-4B. We think we should start with minimum set of RB offsets and add other as deem needed.
Issue #6: support proposal 1.3-6; support proposal 1.3-6A


	Samsung
	Proposal 1.3-1: Support. 
Proposal 1.3-2: Support
Proposal 1.3-2A: Support.
Proposal 1.3-3/3A: Support 1.3-3. Could anyone clarify the motivation for 1.3-3A? Why we intend to leave a gap after the transmission of SSB burst? 
Proposal 1.3-4: Although the proposal is more like an over-design, but we are ok with this proposal since it’s more robust to RAN4 sync/channel raster design. 
Proposal 1.3-4A/B: We support Proposal 1.3-4A, and didn’t see a reason to use a different design from Rel-15. Technically there is scenario that for a particular sync and channel raster combination, the single configuration in Proposal 1.3-4B is not possible, but the other configuration in Proposal 1.3-4A is feasible. Also, based on Proposal 1.3-4, we still have enough rows in the table for support Proposal 1.3-4A, so didn’t see a reason to support Proposal 1.3-4B.
Proposal 1.3-5: We believe the reserved 2 values for 48 RB may not be sufficient, if RAN4 determines a larger value of sync raster (e.g. >13 GSCN values, as explained in our tdoc R1-2111725). Ericsson’s change is ok to us – reserving more values since anyway the table has sufficient number of rows. Also, it would be good to clarify 480 and 960 use the same table. 
· For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, the same configuration table is used, and 
Proposal 1.3-5A/B: We support Proposal 1.3-5A for similar reason. 
Proposal 1.3-6A: The intention is, current specification didn’t specify Type0-PDCCH monitoring for Pattern 3 (the text is only for Pattern 1), so we propose to support the same UE behavior for Pattern 3 (copied the same wording from spec in Pattern 1) when DBTW is supported. 

	Moderator
	Added issue #7 based on Huawei’s reminder that we need to resolve parameter Y.
Companies are asked to provide comments for Issue #7.

On issues #4 and 5, its seems views are quite spread. Not sure if we will be able to get anywhere. With that said, please continue to provide comments.

	Samsung2
	For Issue #7, we support Proposal 1.3-7. 

	Futurewei
	Issue #1): Proposal 1.3-1: support
Issue #2): support Proposal 1.3-2 and we do not support Proposal 1.3-2A
Issue #3): support Proposal 1.3-3 
Issue #4): support Proposal 1.3-4 /1.3-4A
Issue #5): We have the same concern as other companies that the 96 RB case (third bullet) is not yet confirmed.   
Issue #6): Proposal 1.3-6A: It could be further discussed
Issue #7): Support Proposal 1.3-7B or we could compromise for Proposal 1.3-7, for which the concern is the beam switching delay.

	Qualcomm
	For issue #7, we support Proposal 1.3-7A

	vivo
	Issue#1:  Proposal 1.3-1: Support
Issue#2:
Proposal 1.3-2: Do not support since 96 PRBs for SCS 960 kHz distinctly exceeds the minimum bandwidth.
Proposal 1.3-2A: Can be accepted, although we support 96 RBs for SCS 480 kHz and 48 RBs for SCS 960 kHz. 
Issue #3: Support Proposal 1.3-3
Issue #4: Support proposal 1.3-4 by reusing the FR2 design.
Issue #5: Support Proposal 1.3-5A
Issue #6: Defer this discussion
Issue #7: Support Proposal 1.3-7B but we are fine to Proposal 1.3-7

	CATT
	P1.3-1: support
P1.3-2: Do not support since 96 PRBs for SCS 960 kHz distinctly exceeds the minimum bandwidth.
P1.3-2A: Defer the discussion
P1.3-3A: support.
P1.3-4A: support. Prefer not to change the legacy design.
P1.3-6: Defer the discussion
P1.3-7:suppot 





<Summary of 1st Round Discussion>
Issue #1) SS#0 for 120kHz
Proposal 1.3-1
· Support: LGE, Ericsson, Qualcomm, Sharp, Docomo, Nokia, ZTE/Sanechips, Lenovo/Motorola Mobility, Intel, Samsung, Futurewei, vivo, CATT
· Not support: Huawei/HiSilicon

Issue #2) CORESET#0 for 480/960kHz
Proposal 1.3-2
· Support: Ericsson (if it is WA), Docomo (as WA), Lenovo/Motorola Mobility, Intel, Samsung, Futurewei
· Do not support: LGE, Huawei/HiSilicon, vivo, CATT
Proposal 1.3-2A
· Support: LGE, Qualcomm, Docomo, Nokia, ZTE/Sanechips, Intel, Samsung, vivo
· Do not support: Futurewei
· De-prioritize: Ericsson,CATT

Issue #3) SS#0 for 480/960kHz (X parameter)
Proposal 1.3-3
· Ok: Qualcomm, Sharp, Huawei/HiSilicon, Nokia, Lenovo/Motorola Mobility, Samsung, Futurewei, vivo
· Not ok: ZTE/Sanechips
Proposal 1.3-3A
· Ok: Ericsson, Lenovo/Motorola Mobility,CATT
· Not ok


Issue #4) SSB/CORESET RB offset for 120 kHz
Issue #5) SSB/CORESET RB offset for 480/960 kHz
Looks like there are several concerns of on formulation for proposals in issue #4 and #5. Given that RB offset is currently unknown with RAN4 conclusion on the raster, and RAN4 was not able to conclude on the raster design in RAN4 #101-e, moderator thinks we need to resolve this issue during maintenance phase. Suggest skipping for now.

Issue #6) other issues
Proposal 1.3-6
· Ok: Qualcomm, Intel
· Do not support: LGE, Ericsson (continuous SSB pattern)
· Defer until SSB pattern is decided: Docomo, Huawei/HiSilicon, Nokia, vivo

Proposal 1.3-6A
· Support: LGE, Intel, [Samsung]
· Do not support:
· Further clarification needed: Ericsson, Nokia
· Defer: Huawei/HiSilicon, Lenovo/Motorola Mobility, Futurewei


Issue #7) SS#0 for 480/960kHz (Y parameter)
Huawei reminded me that we need to discuss the FFS to the entries corresponding to Y. Companies feedback on how to handle FFS “FFS: whether Y = [image: ], or Y=[image: ], or whether to remove entries with Y” is further needed.

2nd Round Discussion
Issue #1) SS#0 for 120kHz
Majority of the companies see to be supportive of Proposa 1.3-1, with Huawei/HiSilcon objecting. I would like to ask Huawei/HiSilicon if they can accept Proposal 1.3-1. The support of the entries doesn’t necessarily mandate usage from gNB, and from UE perspective performing MO in non-SSB carrier slots is supported then it shouldn’t matter whether it is O=0, 2.5, 5, 7.5, etc.
Can we accept Proposal 1.3-1? Please only comment if you have concerns, and if have concerns please elaborate the problems to the system by supporting the Proposal.
Proposal 1.3-1 (agreed)
· For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {120, 120} kHz,
· use Table 13-12 in TS38.213 for multiplexing pattern 1,
· use Table 13-15 in TS38.213 for multiplexing pattern 3.


Issue #2) CORESET#0 for 480/960kHz
Proposal 1.3-2A and 1.3-2B seems to be generally agreeable by large number of companies. Can company comment whether they would be ok to accept Proposal 1.3-2A and 1.3-2B?
Proposal 1.3-2A
· For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz,
· After supporting entries for multiplexing pattern 1 (with required RB offsets), if additional entries are left, support multiplex pattern 3 with 24 PRB and 2 symbol duration, and multiplexing pattern 3 with 48 PRB and 2 symbol duration.
Proposal 1.3-2B
· Working assumption: For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, Support multiplexing pattern 1 with 96 PRB and 2 symbol duration
· Note: the working assumption can be confirmed once RAN1 agrees on the number of needed SSB-CORESET0 offsets for 24 and 48 RB CORESET0 based on RAN4 channelization design

Updated Proposal 1.3-2A to Proposal 1.3-2C based on Huawei’s comments.
Proposal 1.3-2C
· For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz,
· After supporting entries for multiplexing pattern 1 for the agreed pairs of (, ) ={(24, 2), (48, 1), (48,2)} (with required RB offsets), if additional entries are left, support multiplex pattern 3 with 24 PRB and 2 symbol duration, and multiplexing pattern 3 with 48 PRB and 2 symbol duration.


Issue #3) SS#0 for 480/960kHz (X parameter)
There seems to be more support for Proposal 1.3-3. Let’s try to see if Proposal 1.3-3 is acceptable. Can company comment whether they can accept Proposal 1.3-3?
Proposal 1.3-3 (agreed)
· For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, parameter X from previous RAN1 agreement is set to:
· X = 1.25 for 480 kHz
· X = 0.625 for 960 kHz

Issue #4) SSB/CORESET RB offset for 120 kHz
Issue #5) SSB/CORESET RB offset for 480/960 kHz
For issue #4 and #5, I would like to ask companies if they are ok with resolving the RB offset as Rel-17 maintenance as RAN4 was not able to complete the channel/sync raster design in RAN4#101-e (Q4’2021). If companies have some other suggestion that they think would able to get wide support, please provide suggestions and proposals.

Issue #6) other issues
For proposal 1.3-6 there seems to be some dependency on SSB slot pattern, suggest to come back in RAN1 #107-e, after making decision on SSB slot patterns.

For proposal 1.3-6A, companies requested for further discussion and clarification. Please provide comments on how the proposal can be edited further for clarity.

Proposal 1.3-6A
· For SS/PBCH block and CORESET#0 multiplexing pattern 3, a UE monitors PDCCH in the Type0-PDCCH CSS set over slots that include Type0-PDCCH monitoring occasions associated with SS/PBCH blocks that are quasi co-located with the SS/PBCH block that provides a CORESET for Type0-PDCCH CSS set.


Issue #7) SS#0 for 480/960kHz (Y parameter)

Huawei reminded me that we need to discuss the FFS to the entries corresponding to Y. Companies are asked to provide comments on how to handle FFS FFS: whether Y = [image: ], or Y=[image: ], or whether to remove entries with Y. Can companies provide feedback for a quick poll?
Quick poll
· For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, parameter Y from previous RAN1 agreement is:
· Option 1) Y = 
· Option 2) Y =  + 1
· Option 3) removed as valid entries

Company Comments/Inputs
	Company
	Comments

	Ericsson
	Issue #2
· Proposal 1.3-2A (Mux Pattern 3): We still think this should be de-prioritized according to the WID. We also don't think that Mux Pattern 3 with 24/48 RBs is practical for carrying typical RMSI payloads (>100 bytes).

· Proposal 1.3-2B (96 RB CORSET0 for 480/960 kHz): We still don't think it's needed; but we can accept the proposal (with the Note) if the majority wants it.

Issue #3
· We can support Proposal 1.3-3

Issue #6
· Do not support Proposal 1.3-6. We strongly prefer to keep a common design for the Type0-PDCCH MOs for 120/480/960 kHz to ease implementation.

· Do not support Proposal 1.3-6A. We also think that Mux Pattern 3 should be deprioritized according to the WID.

Issue #7
· We prefer Option 1 to keep a common design for 120/480/960 kHz. If the majority wants Option 2 we can live with it. However, we can't accept Option 3.



	Qualcomm
	Issue #2: We are fine with Proposal 1.3-2A and 1.3-2B
Issue #3: We are fine with Proposal 1.3-3
Issue #4 and #5: ok to defer after RAN4 design
Issue #7: option 2

	LG Electronics
	Issue #2) CORESET#0 for 480/960kHz
Proposal 1.3-2A: Support
Proposal 1.3-2B: Even though the necessity to support 96 PRBs for 480/960 kHz, we can accept it as working assumption.

Issue #3) SS#0 for 480/960kHz (X parameter)
Proposal 1.3-3: Support

Issue #6) other issues
Proposal 1.3-6A: Support

Issue #7) SS#0 for 480/960kHz (Y parameter)
We support Option 1 since the motivation of Option 2 is only from gNB’s beam switching point of view and whether to use consecutive CORESETs or configure one CORESET in symbol 0 and other in symbol 7 is up to gNB’s choice.


	OPPO
	Issue #2: fine with Proposal 1.3-2A and 1.3-2B
Issue #3: fine with Proposal 1.3-3
Issue #6: fine with Proposal 1.3-6A
Issue #7: option 2


	Apple 
	Issue #2: Support Proposal 1.3-2A and Proposal 1.3-2B. 
Issue #3: Support Proposal 1.3-3
Issue #4 and #5: Ok to defer to maintenance phase after RAN4 makes relevant conclusion. 

	Sharp   
	Issue #3: Fine with Proposal 1.3-3.

Issue #4&#5: Agree with moderator’s suggestion. RAN1 discussions would be more efficient after RAN4 completes the channel/sync raster design.
Issue #7: We are supportive to Option 2), considering a gap symbol could be beneficial for O > 0 entries. While for the O = 0 entry with first symbol index of  + 1 is less useful because this Type0-PDCCH may overlap with a SSB.


	Lenovo, Motorola Mobility
	Issue #2: support both Proposals 1.3-2A and 1.3-2B but prefer to de-prioritize discussion on multiplexing pattern 3.
Issue #3: support Proposal 1.3-3
Issue #6: still do not see any immediate need to discuss Proposal 1.3-6A. We would prefer to defer the discussion on multiplexing pattern 3.
Issue #7: support with either of option 1 or option 2.

	vivo
	Issue #2: Support Proposal 1.3-2A 
Issue #3: Support Proposal 1.3-3
Issue #6: Not sure about the specification impact.  In Rel-15, the Case D pattern also has gaps, but no corresponding monitoring occasion requirement. 
Issue #7: We prefer option 3. 

	Nokia(2nd round)
	Issue #2)
Proposal 1.3-2A, we are OK to have this. 
As earlier, we are fine with 1.3-2B, but do not have strong view.
Issue #3)
Proposal 1.3-3, still OK.
Issue #4/#5): We could attempt to list place holders for different cases to get understanding to the needed values to be able to progress other points, but it maybe simpler to postpone the discussion till RAN4 has concluded.
Issue #6)
On proposal 1.3-6A, to clarify that the intent to cover the aspect for multiple candidate locations (for Type0-PDCCH CSS) e.g. with ? With that assumption we would be fine. 
Issue #7)
We would prefer option 1.



	ZTE, Sanechips
	Issue #2: Support Proposal 1.3-2A.  For Proposal 1.3-2A and 1.3-2B, which is the higher priority of Proposal 1.3-2A and Proposal 1.3-2B? Should we first consider supporting Pattern 1 with 96 PRBs or Pattern 3 with 24/48 PRBs?
Issue #3: Support Proposal 1.3-3.
Issue #4 and # 5: Support moderator’s suggestion.
Issue #6: Support Proposal 1.3-6A
Issue #7: We prefer Option 1 to maintain Y = [image: ]. For beam switch time, RAN4 has not finally decided and will continue to further study. In A.I. 8.2.4, RAN1 has discussed whether to reserve gap for beam switching according to reported UE capability. So we think that there is no need to define a fixed gap here. In addition, if Y=[image: ] is supported, it will cause CORESET#0/Type0-PDCCH to collide with the first SSB in the same slot

	InterDigital
	Issue #2: We do not think either proposals 1.3-2A or 1.3-2B are needed. Though, we can accept the proposals if supported with majority.
Issue #3: We are ok with proposal 1.3-3.
Issue #6: We are ok with proposal 1.3-6A.
Issue #7: As for the quick poll, we prefer Option 1, or we could compromise for Option 2 to address the concerns on beam switching delay.

	Intel
	Issue #2:
While we are ok with Proposals 1.3-2A and 1.3-2B,
For Proposal 1.3-2A, it wasn’t clear why 96 PRB was precluded.

For Proposal 1.3-2B, we also ask to include 1 symbol duration for 96PRB. It wasn’t evident for us why this was precluded.

Issue #3:
Support Proposal 1.3-3. 

Issue #4 and #5:

Based on the proposals from most companies, it seems like an RB offset of [0] is the preferred minimum required offset for multiplexing pattern 1. We suggest adding a proposal with at least RB offset [0] and additional values of RB offset can be added once RAN4 concludes the channel raster design as Rel-17 maintenance. Similarly, for multiplexing pattern 3, -20/-21 seems to be the preferred RB offset. 

Proposal 1.3-X
· For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {120, 120} kHz, {480, 480} kHz and {960, 960} kHz,
· Multiplexing pattern 1 with 24 PRB cases: [0] and X*
· Multiplexing pattern 1 with 48 PRB cases: [0] and X*
· Multiplexing pattern 1 with 96 PRB cases: [0] and X*
· FFS: X values (can be more than 1 value) shall be revisited and updated once RAN4 concludes channel and sync raster design for band n263. Removal and voiding (as reserved states) of RB offset not required by RAN4 design is not precluded and shall be revisited.

Proposal 1.3-X
· For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {120, 120} kHz, {480, 480} kHz and {960, 960} kHz, 
· Support following one RB offset value for multiplexing pattern 3 (if supported)
· -20 if kssb=0, -21 if kssb>0, X*
· FFS: X values (can be more than 1 value) shall be revisited and updated once RAN4 concludes channel and sync raster design for band n263. Removal and voiding (as reserved states) of RB offset not required by RAN4 design is not precluded and shall be revisited.


Issue #6:
Ok with proposal 1.3-6A.

Issue #7:
Support Option 3. 
We are not sure of the value it brings when the specification support {0, 7} as MO positions in a slot already.

	Moderator
	Just an intermediate results of the poll.
· Option 1) Y = 
· Ok: Ericsson (1st preference), LGE, Lenovo/Motorola Mobility, Nokia, ZTE/Sanechups, Interdigital (1st preference)
· Option 2) Y =  + 1
· Ok: Ericsson (2nd preference), Qualcomm, OPPO, Sharp, Lenovo/Motorola Mobility, Interdigital (2nd preference)
· Option 3) removed as valid entries
· Ok: vivo, Intel
· Not ok: Ericsson
Please continue to provide comments.

	DOCOMO
	Issue#2: We support both Proposal 1.3-2A and 1.3-2B. 
Issue#3: We support Proposal 1.3-3
Issue#6: We support Proposal 1.3-6A (Thanks Samsung for the clarification). 
Issue#7: We prefer Option 1. 

	Huawei, HiSilicon
	Issue #1) SS#0 for 120kHz
Proposal 1.3-1: We can accept the proposal for the sake of progress. 

Issue #2) CORESET#0 for 480/960kHz
Proposal 1.3.-2A: We can support Proposal 1.3.-2A with the following modification
Proposal 1.3-2A (modified)
· For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz,
· After supporting entries for multiplexing pattern 1 for the agreed pairs of (, ) ={(24, 2), (48, 1), (48,2)} (with required RB offsets), if additional entries are left, support multiplex pattern 3 with 24 PRB and 2 symbol duration, and multiplexing pattern 3 with 48 PRB and 2 symbol duration.

Proposal 1.3-2B: We cannot support this proposal as we do not see a practical value to support 96 PRB CORESET#0 for 480 or 960 kHz. Note also that 96 PRB BW is ~553 MHz in 480 kHz SCS and 1106 MHz in 960 kHz SCS which exceeds the minimum supported BW of 400 MHz and only works if a mandatory BW larger than the minimum BW is set by RAN4.   

Issue #3) SS#0 for 480/960kHz (X parameter)
Proposal 1.3-3: We support the proposal.

Issue #4) SSB/CORESET RB offset for 120 kHz
Issue #5) SSB/CORESET RB offset for 480/960 kHz
We understand that the exact values of RB offset would depend on sych and channel rasters design. However, we think it is necessary that, meanwhile, RAN1 at least agree on some principle of designing RB offsets. To this end, we believe that it would be beneficial for gNB to transmit portion of discovery burst (e.g. SSB, Type0-PDCCH, RMSI PDSCH) with the same beam and as compact as possible in time and frequency domain to save LBT and beam switching overheads.  Considering only frequency domain resource allocation type 1 is allowed for RMSI PDSCH, aligning SSB with the two extremities of CORESET#0 in the frequency domain frees up more contiguous RBs and allows a more flexible and potentially a larger allocation for PDSCH carrying SIB1. Note that the same principle is already used in many rows of CORESET#0 design in both FR1 and FR2-1. As such, we suggest to agree on the following proposal:

Proposal: 

For each agreed set of (, ), pending RAN4 sych and channel raster designs, RAN1 strives to support an RB offset that, as much as possible, aligns SSB with at least one of the two extremities of CORESET. 

Issue #6) other issues 
Proposal 1.3-6A: The clarification is not required. Mux3 is supported in FR1 and FR2-1 and such clarification was not needed. In fact, the MOs for Mux3 can be unambiguously identified from Table 13-15. 
Issue #7) SS#0 for 480/960kHz (Y parameter)

We support removing entries with Y (option 3). Y = does not work because CP is too short to accommodate potential beam switching gap between two monitoring occasions transmitted with different beams. Y = is even more problematic if  Type0-PDCCH CSS monitoring window and SSB burst set start in the same half-frame. In such a case, since we agreed that “first symbols of the candidate SSB have index {2, 9} + 14*n”, to accommodate both Type0-PDCCHs and the first candidate SSB in the slot,   can only be equal to one. Moreover, gNB should perform two beam switching between the Type0-PDCCHs in OS#0 and OS#1 and the Type0-PDCCH in OS#1 and the SSB candidate in OS#2. For Y=, the beam switching gap between two consecutive monitoring occasions can be inserted. However, it is problematic if Type0-PDCCH CSS monitoring window and SSB burst set start in the same half-frame. In such a case, since we agreed that “first symbols of the candidate SSB have index {2, 9} + 14*n”, the Type0-PDCCHs monitoring occasion associated with the second candidate SSB in the slot collides with the first SSB even if   is equal to one



	Samsung
	Issue #2: 
Support Proposal 1.3-2A. We also support Proposal 1.3-2B in the understanding that it has lower priority than 24 RB and 48 RB (have to guarantee full flexibility in supporting 24 and 48 RB, and then consider 96 RB)
Issue #3: 
Support Proposal 1.3-3. 
Issue #4&#5:
OK to delay. 
Issue #6:
Support Proposal 1.3-6A. 
Response to Nokia: Yes, the intention is only to clarify same Type0-PDCCH monitoring on multiple locations is supported for Pattern 3 (when Q<64), as we supported in Pattern 1. 
Response to Ericsson and Lenovo: Pattern 3 has been agreed to be supported at least for 120 kHz SCS, and DBTW is also supported for 120 kHz. If we only allow multiple candidate locations for transmitting SSB but not allowing multiple locations for transmitting Type0-PDCCH, how to align the transmission of SSB and Type0-PDCCH in the same slot, which is exactly the motivation for Pattern 3? We understand the supporting the Pattern 3 is deprioritized comparing to Pattern 1, but if we agreed to support it, we should support a complete functionality for it. 
Response to HW: The proposal is on whether to support multiple monitoring locations for Type0-PDCCH, not the association with SSB.
Issue #7:
Support Option 1). 
We still don’t understand the issue with Option 1). UE is not required to monitor two Type0-PDCCHs in the same slot, then why the beam sweeping delay is an issue to consider? We are not ok with a Type0-PDCCH configuration that is different from Rel-15. 

	Moderator
	Update proposal 1.3-2A to Proposal 1.3-2C based on Huawei’s comments.

	Qualcomm
	We are fine with either proposals (1.3-2A or 1.3-2C)





<Summary of 2nd Round Discussion>
Issue #1) SS#0 for 120kHz
Huawei was willing to accept Proposal 1.3-1 for sake of progress. Moderator thanks Huawei for their flexibility and spirit of compromise. Moderator suggest approving Proposal 1.3-1 over email.


Issue #2) CORESET#0 for 480/960kHz
Proposal 1.3-2A
· Ok: Qualcomm, LGE, OPPO, Apple, Lenovo/Motorola Mobility, vivo, Nokia/NSB, ZTE/Sanechips, Intel, Docomo, Huawei/HiSilicon (update to 1.3-2A for clarity)
· De-prioritze (not ok): Ericsson
· No ok: Interdigital (but can accept if majority favors)
Proposal 1.3-2B
· ok: Qualcomm, LGE (working assumption), OPPO, Apple, Nokia/NSB, Docomo
· No ok: Ericsson (but can accept if majority favors), Interdigital (but can accept if majority favors), Huawei/HiSilicon
Proposal 1.3-3C (update of 1.3-2A)

Issue #3) SS#0 for 480/960kHz (X parameter)
Proposal 1.3-3
· Support: Ericsson, LGE, OPPO, Apple, Sharp, Lenovo/Motorola Mobility, vivo, Nokia/NSB, ZTE/Sanechips, Interdigital, Intel, Docomo

No objections for Proposal 1.3-3. Moderator suggests approving the proposal by email.

Issue #4) SSB/CORESET RB offset for 120 kHz
Issue #5) SSB/CORESET RB offset for 480/960 kHz
Companies seems generally ok with deferring this issue as RAN4 has not concluded on the channel raster design. Intel and Huawei suggested some proposal for consideration instead of having nothing. As for Intel’s proposal, if the list of RB offsets were supported by some companies and not by some companies, it might not be agreeable to just list a single parameter as well. Moderator suggest leaving the RB offset to be resolved once RAN4 complete the channel/sync raster design.
Moderator suggest checking if the proposal from Huawei is acceptable.


Issue #6) other issues
Proposal 1.3-6
· Ok: Qualcomm, Intel
· Do not support: LGE, Ericsson (continuous SSB pattern)
· Defer until SSB pattern is decided: Docomo, Huawei/HiSilicon, Nokia, vivo

Proposal 1.3-6A
· Support: LGE, Intel, Samsung, OPPO, Nokia/NSB, ZTE/Sanechips, Docomo
· Do not support: Huawei/HiSilicon (not needed)


Issue #7) SS#0 for 480/960kHz (Y parameter)
Quick poll results
· Option 1) Y = 
· Ok: Ericsson (1st preference), LGE, Lenovo/Motorola Mobility, Nokia/NSB, ZTE/Sanechups, Interdigital (1st preference), Docomo, Samsung
· Option 2) Y =  + 1
· Ok: Ericsson (2nd preference), Qualcomm, OPPO, Sharp, Lenovo/Motorola Mobility, Interdigital (2nd preference)
· Option 3) removed as valid entries
· Ok: vivo, Intel
· Not ok: Ericsson

3rd Round Discussion
Issue #1 (Proposal 1.3-1) and Issue #3 (Proposal 1.3-3) are suggested for email approval and should be now resolved.

Issue #2) CORESET#0 for 480/960kHz
Companies seems to be ok with Proposal 1.3-2A (or 2C) and 1.3-2B. While there were companies who did not think the proposal is essential, many of them were ok to accept if majority of the companies preferred it. Given the feedback, so far moderator suggests trying to agree to Proposal 1.3-2C and Proposal 1.3-2B as working assumption. 

As for potential prioritization between Proposal 1.3-2B and 1.3-2C (in case of conflict due to lack of entries), moderator assumption multiplexing pattern 1 is always with higher priority than multiplexing pattern 3 based on WID objectives.

Proposal 1.3-2B
· Working assumption: For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, Support multiplexing pattern 1 with 96 PRB and 2 symbol duration
· Note: the working assumption can be confirmed once RAN1 agrees on the number of needed SSB-CORESET0 offsets for 24 and 48 RB CORESET0 based on RAN4 channelization design

Proposal 1.3-2C
· For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz,
· After supporting entries for multiplexing pattern 1 for the agreed pairs of (, ) ={(24, 2), (48, 1), (48,2)} (with required RB offsets), if additional entries are left, support multiplex pattern 3 with 24 PRB and 2 symbol duration, and multiplexing pattern 3 with 48 PRB and 2 symbol duration.

Can companies live with Proposal 1.3-2B and 1.3-3C for sake of progress. Please only comment if you have concerns.

Issue #4) SSB/CORESET RB offset for 120 kHz
Issue #5) SSB/CORESET RB offset for 480/960 kHz
Huawei suggest another alternative for consideration in Proposal 1.3-4C. Please comment if the proposal seems acceptable.
Proposal 1.3-4C
For each agreed set of (, ), pending RAN4 sych and channel raster designs, RAN1 strives to support an RB offset that, as much as possible, aligns SSB with at least one of the two extremities of CORESET. 


Issue #6) other issues
With the explanation from Samsung, companies seems to be ok to accept Proposal 1.3-6A. Huawei commented that they do not see a need for the proposal. 

Please note moderator was not able to find similar text (in specification) for multiplexing pattern 3 since NR-U only defined behaviors for multiplexing pattern 1. Please comment, if there is an existing specification language that support the QCL assumptions with DBTW for multiplexing pattern 3.

Proposal 1.3-6A
· For SS/PBCH block and CORESET#0 multiplexing pattern 3, a UE monitors PDCCH in the Type0-PDCCH CSS set over slots that include Type0-PDCCH monitoring occasions associated with SS/PBCH blocks that are quasi co-located with the SS/PBCH block that provides a CORESET for Type0-PDCCH CSS set.

With that understanding, moderator assumes Proposal 1.3-6A is acceptable. Please comment if otherwise.

Can companies that are not ok with Proposal 1.3-6A comment if they agree with the principal of the proposal (and they think this is already captured by existing specification) or whether they do not agree with the proposal.
If you agree to the proposal, no need to further comment, unless you would like to clarify the situation.

Issue #7) SS#0 for 480/960kHz (Y parameter)
The proposal with most support is option 1.
Companies in favor of option 1 clarified that for cases, where gNB does not have enough beam switching gap, it can use {0, 7} starting positions, and for gNB that have sufficient beam switching gap, {0, Nsymb} should be left as a possibility. As for comments on {0, Nsymb} colliding with SSB, from the discussion it seems clear the option can be used with O values that allow non-overlaping with SSB.
With these clarifications, can companies accept Option 1 (Proposal 1.3-7)?
 Proposal 1.3-7
· For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, parameter Y from previous RAN1 agreement is Y = 


Proposal 1.3-7A
· For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, parameter Y from previous RAN1 agreement is Y = + 1


Company Comments/Inputs
	Company
	Comments

	DOCOMO
	Proposal 1.3-4C: Although we do not think having this proposal is so much progress, we are ok with this if majority supports it. 
Proposal 1.3-7: Agree with Moderator’s clarification. We support Proposal 1.3-7. 

	LG Electronics
	Proposal 1.3-4C: We can further discuss after RAN4 finalize sync/channel raster design, so we don’t think this proposal needs to be agreed.
Proposal 1.3-7: Support

	ZTE, Sanechips
	We support Proposal 1.3-7.

	Samsung
	Proposal 1.3-4C: We don’t think this is the principle utilized in Rel-15 to design the frequency offset. Maybe Huawei can further explain why the proposal is needed, and why a different principle is utilized from Rel-15. Actually, the only principle utilized in Rel-15 is, for each supported channelization, RAN4 guarantees at least one SSB can be located in the channel (e.g. up to RAN4 sync raster design), and RAN1 guarantees at least one CORESET#0 can be located in the channel (e.g. up to RAN1 frequency offset design). 
Proposal 1.3-7: Support. At least this can be a working assumption. 

	Qualcomm
	Proposal 1.3-4C: we still think that the SSB and CORESET0 FD alignment may follow the same principles as that for FR2-1. Hence, we propose to not agree on this proposal and wait until RAN4 design is complete.
Proposal 1.3-7: for this one, as noted by the FL: “{0, Nsymb} colliding with SSB, …, the option can be used with O values that allow non-overlaping with SSB”. 
For the other FL note: “where gNB does not have enough beam switching gap, it can use {0, 7} starting positions”, but then why limit the gNB configuration if we can have some other viable design that does not have such limitation (i.e., Y = )? It seems like we are un-necessarily limiting the configuration options for some of the gNBs

	Intel 
	Issue #5
Do not support Proposal 1.3-4C. We prefer to defer discussion on the placement of the SSB w.r.t to the CORESET along with the RB offset discussion. 

Issue #7: 
While our preference is Option 3 (remove the entries) or Option 2 (Y = +1), we are ok to support Proposal 1.3-7 for sake of progress.

	Apple
	Proposal 1.3-4C: Our preference is to wait for RAN4 progress on this issue. FR2-1 design principle should be followed by default. 

Proposal 1.3-7: Support. 
To use Opt.2, the gNB has to configure the number of symbols for CORESET#0   to be ‘1’ to avoid the collision with the first SSB in a slot. As one consequence, it imposes  restriction on the first MO in a same slot as well since gNB can only configure a single CORESET configuration and applied for all MOs. 

	Huawei, HiSilicon
	Issue #2) CORESET#0 for 480/960kHz
We agree with Proposal 1.3-2C. 
We cannot agree with Proposal 1.3-2B even as a WA. We don’t see 96 PRB COREST for 480 kHz/960 kHz necessary. 
More importantly, Proposal 1.3-2B is in conflict with Proposal 1.3-2C: If supporting entries for multiplexing pattern 1 for the agreed pairs of (, ) ={(24, 2), (48, 1), (48,2)} (with required RB offsets) is concluded and we have some rows left, according to Proposal 1.3-2C, Mux 3 should be supported. But what happens if we support all these and there is no further row left for supporting 96 PRB with Mux 1 (quite a likely event)? 
Issue #4) SSB/CORESET RB offset for 120 kHz
Issue #5) SSB/CORESET RB offset for 480/960 kHz

@ Samsung: regarding Proposal 1.3-4C: We believe that it would be beneficial for gNB to transmit portion of discovery burst (e.g. SSB, Type0-PDCCH, RMSI PDSCH) with the same beam and as compact as possible in time and frequency domain to save LBT and beam switching overheads.  Considering only frequency domain resource allocation type 1 is allowed for RMSI PDSCH, aligning SSB with the two extremities of CORESET#0 in the frequency domain frees up more contiguous RBs and allows a more flexible and potentially a larger allocation for PDSCH carrying SIB1. 
Issue #6) other issues
Proposal 1.3-6A: Thanks for further explanation from Samsung and Feature Lead. We can agree with the proposal. 

Issue #7) SS#0 for 480/960kHz (Y parameter)
If it can’t be agreed to remove the rows with Y, we can agree with proposal 1.3-7 and keep Y as in Rel-15/16.


	Moderator
	Issue #2)
Comment to HW’s question. I’ve put moderator’s understanding of what would happen if there are not enough entries. The WID clearly states that mux pattern 1 is prioritized. Therefore, before support of mux pattern 3 entries, all mux pattern 1 entries should be supported. Only if there are extra entries, mux pattern 3 will be supported.

Issue #7)
Looks like Qualcomm still have some concerns on Option 1.
Let’s see if companies can compromise to option 2. I’ve added Proposal 1.3-7A.
Please comment on Proposal 1.3-7A

	Qualcomm
	Support Proposal 1.3-7A

	LG Electronics
	Do not support Proposal 1.3-7A and support 1.3-7, since we believe Option 1 is still viable option considering 59 ns beam switching delay in RAN4’s tentative agreement is sufficient also for 960 kHz.

	OPPO
	Support Proposal 1.3-7A

	Sharp
	We are fine with Proposal 1.3-7A.

	Ericsson
	Issue #5
We do not support Proposal 1.3-4C. There is no point trying to make agreements on SSB-CORESET0 offsets now until the channel/sync raster is known.
Issue #6
Still not sure why Proposal 1.3-6A is needed. Type0-PDCCH MOs are in the same slot as the associated SSB by design, hence why is it needed to specify this QCL relationship when it is inherent?
Issue #7
Support Proposal 1.3-7 for commonality with Rel-15/16

	vivo
	Proposal 1.3-4C: Defer this discussion after RAN 4 finish the sync raster and channel raster design. 
Proposal 1.3-7: We can support this for the sake of progress. 

	ETRI
	Support Proposal 1.3-7A

	CATT
	Support Proposal 1.3-7

	DOCOMO
	We share LGE’s view. 

	ZTE, Sanechips
	Support Proposal 1.3-7 and do not support Proposal 1.3-7A

	Intel
	Issue #7:
If the Y entries are not removed, our preference is to support Proposal 1.3-7A. However, for the sake of progress we are also open to Proposal 1.3-7 (2nd preference).

	Nokia
	Maybe taking both Proposal 1.3-2B and Proposal 1.3-2C as a working assumption could take us bit forward for completion of the work.
Proposal 1.3-4C: While doing progress would be desirable, we think that taking this approach would start to determine the viable synch raster locations. We think that offset design should follow the synch raster decision.

[bookmark: _Hlk88053077]Proposal 1.3-6A: So, to confirm, this is not just describing the QCL relation but also UE behavior of monitoring (all the associated SSB blocks, no distinction with SSB indices or candidate SSB candidate locations). Similarly as written for multiplexing pattern1 for shared spectrum operation. 
That being said, maybe minor modification:
· [bookmark: _Hlk88053096]For operation with shared spectrum access, for SS/PBCH block and CORESET#0 multiplexing pattern 3, a UE monitors PDCCH in the Type0-PDCCH CSS set over slots that include Type0-PDCCH monitoring occasions associated with SS/PBCH blocks that are quasi co-located with the SS/PBCH block that provides a CORESET for Type0-PDCCH CSS set.

Proposal 1.3-7: We are OK





<Summary of 3rd Round Discussion>

Issue #2) CORESET#0 for 480/960kHz
Proposal 1.3-2B
· Working assumption: For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, Support multiplexing pattern 1 with 96 PRB and 2 symbol duration
· Note: the working assumption can be confirmed once RAN1 agrees on the number of needed SSB-CORESET0 offsets for 24 and 48 RB CORESET0 based on RAN4 channelization design
Not Ok: Huawei/HiSilicon

Let’s continue discussion on Proposal 1.3-2B since Huawei/HiSilicon still has concerns.

Proposal 1.3-2C
· For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz,
· After supporting entries for multiplexing pattern 1 for the agreed pairs of (, ) ={(24, 2), (48, 1), (48,2)} (with required RB offsets), if additional entries are left, support multiplex pattern 3 with 24 PRB and 2 symbol duration, and multiplexing pattern 3 with 48 PRB and 2 symbol duration.

Proposal 1.3-2C seems to be agreeable. Suggest to approving over email.

Issue #4) SSB/CORESET RB offset for 120 kHz
Issue #5) SSB/CORESET RB offset for 480/960 kHz
It seems proposal 1.3-4C (from Huawei) is something not possible to agree in this meeting.  Moderator suggests closing issue #4 and #5 in this meeting. It seems unlikely we will be able to resolve without RAN4 conclusion on the design.

Issue #6) other issues
Proposal 1.3-6A
· For SS/PBCH block and CORESET#0 multiplexing pattern 3, a UE monitors PDCCH in the Type0-PDCCH CSS set over slots that include Type0-PDCCH monitoring occasions associated with SS/PBCH blocks that are quasi co-located with the SS/PBCH block that provides a CORESET for Type0-PDCCH CSS set.

Not ok: Ericsson (relationship inherent)

Samsung and other companies provided motivation for the proposal. Ericsson seems to the only company who does not support the proposal, although based on moderator’s understanding they seem to agree in principle that this is how QCL relationship should be setup. Moderator would like to ask Ericsson if they can live the proposal for the sake of progress?


Issue #7) SS#0 for 480/960kHz (Y parameter)
Quick poll results
· Option 1) Y = 
· Ok: Ericsson (1st preference), LGE, Lenovo/Motorola Mobility, Nokia/NSB, ZTE/Sanechups, Interdigital (1st preference), Docomo, Samsung
· Not ok: Qualcomm
· Option 2) Y =  + 1
· Ok: Ericsson (2nd preference), Qualcomm, OPPO, Sharp, Lenovo/Motorola Mobility, Interdigital (2nd preference)
· Not ok: LGE, ZTE/Sanechips
· Option 3) removed as valid entries
· Ok: vivo, Intel
· Not ok: Ericsson

Proposal 1.3-7:
· For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, parameter Y from previous RAN1 agreement is Y = 
Not ok: Qualcomm


Proposal 1.3-7A:
· For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, parameter Y from previous RAN1 agreement is Y = + 1
Not ok: LGE, ZTE/Sanechips

Qualcomm seems to be only company who is currently not ok with Proposal 1.3-7. Moderator asks if Qualcomm can live with Proposal 1.3-7 for sake of progress?

4th Round Discussion
The following issues have been resolved:
· Issue #1) SS#0 for 120kHz
· Proposal 1.3-1 is proposed for email agreement. No objections from companies.
· Issue #3) SS#0 for 480/960kHz (X parameter)
· Proposal 1.3-3 is proposed for email agreement. No objections from companies.

The following issues, while not resolved, is assumed to be closed due to lack of consensus and lack of channelization design in RAN4.
· Issue #4) SSB/CORESET RB offset for 120 kHz
· Issue #5) SSB/CORESET RB offset for 480/960 kHz


Issue #2) CORESET#0 for 480/960kHz
This is the last RAN1 meeting for release 17. Moderator strongly suggest companies to be more compromising and check if they can live with Proposal 1.3-2B (which is a Working Assumption), and Proposal 1.3-2D (2C made as working assumption).

Proposal 1.3-2B
· Working assumption: For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, Support multiplexing pattern 1 with 96 PRB and 2 symbol duration
· Note: the working assumption can be confirmed once RAN1 agrees on the number of needed SSB-CORESET0 offsets for 24 and 48 RB CORESET0 based on RAN4 channelization design

Proposal 1.3-2D
· Working assumption: For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz,
· After supporting entries for multiplexing pattern 1 for the agreed pairs of (, ) ={(24, 2), (48, 1), (48,2)} (with required RB offsets), if additional entries are left, support multiplex pattern 3 with 24 PRB and 2 symbol duration, and multiplexing pattern 3 with 48 PRB and 2 symbol duration.

Can companies live with Proposal 1.3-2B and 1.3-3D for sake of progress. Please only comment if you have serious concerns.

Issue #6) other issues
Nokia had minor update to Proposal 1.3-6A. Moderator suggest agreeing to Proposal 1.3-6B. Several companies (including moderator) have provide clarification on the proposal. Please review the company comments from 3rd round discussions.

Proposal 1.3-6B (agreed)
· For operation with shared spectrum access, for SS/PBCH block and CORESET#0 multiplexing pattern 3, a UE monitors PDCCH in the Type0-PDCCH CSS set over slots that include Type0-PDCCH monitoring occasions associated with SS/PBCH blocks that are quasi co-located with the SS/PBCH block that provides a CORESET for Type0-PDCCH CSS set.


Please only comment if you have serious concerns on the proposal 1.1-6B. Otherwise moderator assume this can be approved over email.

Issue #7) SS#0 for 480/960kHz (Y parameter)
There is only one company who is currently not ok with Proposal 1.3-7. Moderator asks if they can live with Proposal 1.3-7 for sake of progress? Please refer to explanation provided by companies and moderator from 3rd round discussions.

Proposal 1.3-7 (agreed)
· For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, parameter Y from previous RAN1 agreement is Y = 

Please only comment if you have serious concerns on the proposal 1.3-7. Otherwise moderator assume this can be approved over email.

Company Comments/Inputs
	Company
	Comments

	Qualcomm
	Given there is not enough time left, we can agree to Proposal 1.3-7 for the sake of progress.

	Huawei, HiSilicon
	Issue #2) CORESET#0 for 480/960kHz
We support Proposal 1.3-2D
We find agreeing on both Proposal 1.3-2B and Proposal 1.3-2D unhelpful. If we agree with both WAs, should we first support Mux1 with 96 PRB or Mux 3 with 24, 48 PRB? We cannot support both cases plus (, ) ={(24, 2), (48, 1), (48,2)} (with required RB offsets). CORESET#0 table has only 16 entries. We think supporting 96 PRB for 480/960 kHz is unnecessary and support only Proposal 1.3-2D. If companies really want to have Proposal 1.3-2B, we can support the following modified version:
Proposal 1.3-2B (modified)
· Working assumption: For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, 
· After supporting entries for multiplexing pattern 1 for the agreed pairs of (, ) ={(24, 2), (48, 1), (48,2)} (with required RB offsets) and multiplex pattern 3 with 24 PRB and 2 symbol duration, and multiplexing pattern 3 with 48 PRB and 2 symbol duration (with required RB offsets), if additional entries are left, support multiplexing pattern 1 with 96 PRB and 2 symbol duration
· Note: the working assumption can be confirmed once RAN1 agrees on the number of needed SSB-CORESET0 offsets for 24 and 48 RB CORESET0 based on RAN4 channelization design.






	ZTE, Sanechips
	For Proposal 1.3-2B and Proposal 1.3-2D, we have the same concern as HW (as we commented in 2nd round discussion). We do not think supporting Pattern 1 with 96 PRBs has higher priority than supporting Pattern 3 with 24/48 PRBs. So we can only support Proposal 1.3-2D or the modified Proposal 1.3-2B from HW.

	CATT
	For the issue #2, we also prefer modified version of 1.3-2B from HW.



<Summary of 4th Round Discussion>
The following issues have been resolved:
· Issue #1) SS#0 for 120kHz
· Proposal 1.3-1 is proposed for email agreement. No objections from companies.
· Issue #3) SS#0 for 480/960kHz (X parameter)
· Proposal 1.3-3 is proposed for email agreement. No objections from companies.

The following issues, while not resolved, is assumed to be closed due to lack of consensus and lack of channelization design in RAN4.
· Issue #4) SSB/CORESET RB offset for 120 kHz
· Issue #5) SSB/CORESET RB offset for 480/960 kHz

Issue #2) CORESET#0 for 480/960kHz
Proposal 1.3-2B
· Not ok: Huawei/HiSilicon

Proposal 1.3-2D
· Support Huawei/HiSilicon

The main concern for 1.3-2B was that mu pattern 1 with 96RB should not be a higher priority than mux pattern 3 with 24, 48 PRB.

Issue #6) other issues
Proposal 1.3-6B
· No objection received


Issue #7) SS#0 for 480/960kHz (Y parameter)
Proposal 1.3-7
· No objection received


5th Round Discussion
The following issues have been resolved:
· Issue #1) SS#0 for 120kHz
· Proposal 1.3-1 is proposed for email agreement. No objections from companies.
· Issue #3) SS#0 for 480/960kHz (X parameter)
· Proposal 1.3-3 is proposed for email agreement. No objections from companies.
· Issue #6)
· No objections for Proposal 1.3-6B, suggest for email approval
· Issue #7)
· No objections for Proposal 1.3-7, suggest for email approval

The following issues, while not resolved, is assumed to be closed due to lack of consensus and lack of channelization design in RAN4.
· Issue #4) SSB/CORESET RB offset for 120 kHz
· Issue #5) SSB/CORESET RB offset for 480/960 kHz

Issue #2) CORESET#0 for 480/960kHz
Huawei/HiSilicon and ZTE/Sanechips had concerns about prioritization of the extra entries. A compromise was suggested by Huawei/HiSilicon. Moderator ask companies to check if the compromise is acceptable in Proposal 1.3-2E and 1.3-2D.

Proposal 1.3-2D
· Working assumption: For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz,
· After supporting entries for multiplexing pattern 1 for the agreed pairs of (, ) ={(24, 2), (48, 1), (48,2)} (with required RB offsets), if additional entries are left, support multiplex pattern 3 with 24 PRB and 2 symbol duration, and multiplexing pattern 3 with 48 PRB and 2 symbol duration.

Proposal 1.3-2E
· Working assumption: For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, 
· After supporting entries for multiplexing pattern 1 for the agreed pairs of (, ) ={(24, 2), (48, 1), (48,2)} (with required RB offsets) and multiplex pattern 3 with 24 and 48 PRB and 2 symbol duration (with required RB offsets), if additional entries are left, support multiplexing pattern 1 with 96 PRB and 2 symbol duration
· Note: the working assumption can be confirmed once RAN1 agrees on the number of needed SSB-CORESET0 offsets for 24 and 48 RB CORESET0 based on RAN4 channelization design.

Please only comment if you have serious concerns.

Company Comments/Inputs
	Company
	Comments

	CATT
	We are OK with proposal 1.3-2E

	Ericsson
	OK with Proposal 1.3-2E

	ZTE, Sanechips
	We can live with proposal 1.3-2E.




<Summary of 5th Round Discussion>
<To be filled by moderator>

Proposal 1.3-1 has been approved over email on Nov 18.
Proposal 1.3-3 has been approved over email on Nov 18.
Proposal 1.3-6B has been approved over email on Nov 18.
Proposal 1.3-7 has been approved over email on Nov 18.

Companies seem to be ok with Proposal 1.3-2D and 1.3-2E. Moderator suggest approving them over email.
2.1.4 ssb-PositionsInBurst configuration & related aspects
· From [1] Huawei/HiSilicon:
· In operation with shared spectrum in 60 GHz, for MSB k, k≥1, of inOneGroup and MSB m, m≥1, of groupPresense of ssb-PositionsInBurst:
· if MSB k of inOneGroup and MSB m of groupPresense are set to 1, the UE assumes that SSB(s) within DBTW with candidate SSB index(es) corresponding to SSB index equal to k-1+(m-1)×8 may be transmitted; 
· if MSB k of inOneGroup or MSB m of groupPresense are set to 0, the UE assumes that the SSB(s) are not transmitted. 
· Regardless of the value of the MSB k of inOneGroup and MSB m of groupPresense in ssb-PositionsInBurst configured in SIB1, if > , UE assumes that candidate SSB index(es) corresponding to SSB index equal to  are not transmitted.
· From [3] vivo:
· One solution is to ensure how many bits in the groupPresence are valid in terms of the value of Q. For instance, if Q=32, then the valid bits in the groupPresence are 4 (Q/8). 
· Another solution is to re-define the groupPresence and inOneGroup in terms of Q. That is, determine the number of SSBs represented by each bit in groupPresence and inOneGroup according to the value of Q. For instance, if Q=32, Q/8=4, then 1 bit represent 4 SSBs.
· From [7] Nokia/NSB:
· Consider signalling of the valid and invalid candidate SSB indices (associated Type0-PDCCH monitoring occasions) via bits in groupPresence denoting SSB indices greater than . FFS for the case of 128 candidate SSB positions with 480 and 960 kHz SCS.
· From [11] Ericsson
· [bookmark: _Toc87001085]The mechanism in Rel-16 (adapted to the restricted ssbPositionInBust signaling using inOneGroup and groupPresence) can be used also for FR2-2 to map SSB candidate positions to ssb-PositionsInBurst.
· From [19] ETRI
· The interpretation of ssb-PositionsInBurst can be changed depending on .
· When =16, ssb-PositionsInBurst can be interpreted as full bitmap for indicating 16 SSBs 
· When =32, different number of bits for inOneGroup and groupPresense can be assigned (e.g., 4 bits for inOneGroup, 12 bits for groupPresense), alternatively each bit corresponds to a slot containing 2 SSBs
· From [22] LGE
· The bit-width of ssb-PositionsInBurst in SIB1 and ServingCellConfigCommon is kept the same as in Rel-15 (i.e., 16-bit bitmap in SIB1 and 64-bit bitmap in ServingCellConfigCommon).
· For ssb-PositionsInBurst in SIB1, if  is indicated as 64, the same method with Rel-15 is applied. If  is indicated as less than 64,
· Alt 1: UE expects a bit at groupPresence corresponding to a SS/PBCH block index k (≥ Q) is set to 0.
· Alt 2: A bit in 16-bit bitmap corresponds to N (= max {Q/16, 1}) SS/PBCH block index(es).
· For ssb-PositionsInBurst in ServingCellConfigCommon, UE expects that the k-th bit in the bitmap is set to 0, where k > Q.
· From [23] NTT Docomo
· For ssb-PositionInBurst in ServingCellConfigCommon and ServingCellConfigCommonSIB, Rel-16 NR-U approach can be reused for the interpretation when DBTW is supported
· In case of 64 candidate SSB positions, assuming the actual number of SSB beams could be smaller than 64 when DBTW is enabled, some bits in this parameter could be left unused (i.e., always 0)

Summary of Discussions
While the formulation from companies are slightly different. Companies generally seem to agree that SSB indices larger than indicated value of  should be set to 0. There are other proposals such as re-using the same number of bits as in Rel-15, and proposals to support bitmap approach ssb-PositionInBurst for when Q=16 is indicated.

1st Round Discussion
Moderator has formulated the following proposals based on inputs received. Please discuss the proposals.

Proposal 1.4-1 (Agreed as conclusion)
· The bit-width of ssb-PositionsInBurst in SIB1 and ServingCellConfigCommon is kept the same as in Rel-15 (i.e., 16-bits in SIB1 and 64-bits in ServingCellConfigCommon).

Proposal 1.4-2
· If  is indicated, UE expects bits of ssb-PositionsInBurst corresponding to SSB index k larger than indicated  is set to 0. 

Proposal 1.4-2A
· If  is indicated, UE expects bits of ssb-PositionsInBurst in SIB1 corresponding to SSB index k ‘k-1+(m-1)×8’, where k is the MSB k of inOneGroup and m is MSB m of groupPresense,  larger than indicated  is set to 0 in either MSB k of inOneGroup or MSB m of groupPresense.
· If  is indicated, UE expects bits of ssb-PositionsInBurst in ServingCellConfigCommon corresponding to SSB index k larger than indicated  is set to 0.


Proposal 1.4-3
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommonSIB,
· If ,
· 16 bits ssb-PositionsInBurst correspond to ‘SSB index’ 0 to 15, and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to indicated bit(s) are transmitted.
· if  > 16, for MSB k, k≥1, of inOneGroup and MSB m, m≥1, of groupPresense of ssb-PositionsInBurst:
· if MSB k of inOneGroup and MSB m of groupPresense are set to 1, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 may be transmitted; 


Proposal 1.4-3A
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommonSIB,
· If ,
· 16 bits ssb-PositionsInBurst correspond to ‘SSB index’ 0 to 15, and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to indicated bit(s) are transmitted.
· if  > 16, for MSB k, k≥1, of inOneGroup and MSB m, m≥1, of groupPresense of ssb-PositionsInBurst:
· if MSB k of inOneGroup and MSB m of groupPresense are set to 1, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 may be transmitted; 
· if MSB k of inOneGroup and MSB m of groupPresense are set to 0, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 is not transmitted; 

Proposal 1.4-4
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommon,
· ssb-PositionsInBurst bits correspond to supported ‘SSB indices’, and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to indicated bit(s) are transmitted

Proposal 1.4-4A
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommon,
· ssb-PositionsInBurst bits correspond to supported ‘SSB indices’,
· and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to indicated bit(s) are may be transmitted;
· and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to not indicated bit(s) are not transmitted

Company Comments/Inputs
	Company
	Comments

	LG Electronics
	Proposal 1.4-1: Support
Proposal 1.4-2: This proposal should be separately suggested for ssb-PositionsInBurst in SIB1 and for ssb-PositionsInBurst in ServingCellConfigCommon. For ssb-PositionsInBurst in SIB1, UE expects a bit at groupPresence corresponding to a SS/PBCH block index k (≥ ) is set to 0. On the other hand, For ssb-PositionsInBurst in ServingCellConfigCommon, UE expects that the k-th bit in the bitmap is set to 0, where k > .

	Qualcomm
	Proposal 1.4-1 and 1.4-2: fine with these
Proposal 1.4-3 and 1.4-4: we think the current ssb-PositionsInBurst definition and related text is sufficient since ssb-PositionsInBurst can be treated as a vector of bits (not structure), hence the current text works

	DOCOMO
	Proposal 1.4-1: fine to support
We support Proposal 1.4-2, and not support Proposal 1.4-3. Proposal 1.4-4 is covered by the existing spec. already in our view. 

	ETRI
	Proposal 1.4-1: Support
Proposal 1.4-2: This proposal would be valid only for ssb-PositionsInBurst in ServingCellConfigCommon since the interpretation of ssb-PositionsInBurst in SIB1 is not decided yet.

	Huawei, HiSilicon
	Proposal 1.4-1: Support
Proposal 1.4-2: The intention behind the proposal is reasonable, however the language of spec (38.213) for NRU is different the one in Proposal 1.4-2: “If MSB , , of ssb-PositionsInBurst is set to 1, the UE assumes that SS/PBCH block(s) within the discovery burst transmission window with candidate SS/PBCH block index(es) corresponding to SS/PBCH block index equal to  may be transmitted; if MSB  is set to 0, the UE assumes that the SS/PBCH block(s) are not transmitted.”
We suggest the following proposal which we find more accurate and aligned with the spec language:
Proposal: 
Regardless of the value of the MSB k of inOneGroup and MSB m of groupPresense in ssb-PositionsInBurst configured in SIB1, if > , UE assumes that candidate SSB index(es) corresponding to SSB index equal to  are not transmitted.

Proposal 1.4-3: 
We do not support the proposal as the first sub-bullet corresponding to   seems to be a new interpretation of ssb-PositionsInBurst not aligned with Rel-15/16. We suggest the following alternative which is aligned with the Rel-15/16 interpretation of ssb-PositionsInBurst:

Proposal: 
In operation with shared spectrum in 60 GHz, for MSB k, k≥1, of inOneGroup and MSB m, m≥1, of groupPresense of ssb-PositionsInBurst:
· if MSB k of inOneGroup and MSB m of groupPresense are set to 1, the UE assumes that SSB(s) within DBTW with candidate SSB index(es) corresponding to SSB index equal to k-1+(m-1)×8 may be transmitted; 
· if MSB k of inOneGroup or MSB m of groupPresense are set to 0, the UE assumes that the SSB(s) are not transmitted. 

Proposal 1.4-4: Needs modification to make the language aligned with the specifications for Rel-16. Note that there may be more than one candidate SSB with the same SSB index. However, at most only one of these candidate SSBs are transmitted. 
Proposal 1.4-4 (modified)

·  In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommon,
· ssb-PositionsInBurst bits correspond to supported ‘SSB indices’, and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to indicated bit(s) are may be transmitted


	LG Electronics
	To Huawei: The design principle of Proposal 1.4-2 is more aligned with NR-U agreement and 38.331 specification, as captured below.

Agreement: (RAN1#99)
The interpretation of ssb-PositionsInBurst in SIB1 or ServingCellConfigCommon is as follows:
· A bit set to 1 at position k (indexing starts at 1) indicates SS/PBCH block index k-1.
· The UE expects that a bit at position k > Q is set to 0 

	ssb-PositionsInBurst
For operation in licensed spectrum, indicates the time domain positions of the transmitted SS-blocks in a half frame with SS/PBCH blocks as defined in TS 38.213 [13], clause 4.1. The first/leftmost bit corresponds to SS/PBCH block index 0, the second bit corresponds to SS/PBCH block index 1, and so on. Value 0 in the bitmap indicates that the corresponding SS/PBCH block is not transmitted while value 1 indicates that the corresponding SS/PBCH block is transmitted. The network configures the same pattern in this field as in the corresponding field in ServingCellConfigCommonSIB.
For operation with shared spectrum channel access, only mediumBitmap is used and the UE assumes that one or more SS/PBCH blocks indicated by ssb-PositionsInBurst may be transmitted within the discovery burst transmission window and have candidate SS/PBCH blocks indexes corresponding to SS/PBCH block indexes provided by ssb-PositionsInBurst (see TS 38.213 [13], clause 4.1). If the k-th bit of ssb-PositionsInBurst is set to 1, the UE assumes that one or more SS/PBCH blocks within the discovery burst transmission window with candidate SS/PBCH block indexes corresponding to SS/PBCH block index equal to k – 1 may be transmitted; if the kt-th bit is set to 0, the UE assumes that the corresponding SS/PBCH block(s) are not transmitted. The k-th bit is set to 0, where k > ssb-PositionQCL and the number of actually transmitted SS/PBCH blocks is not larger than the number of 1's in the bitmap. The network configures the same pattern in this field as in the corresponding field in ServingCellConfigCommonSIB.




	Nokia(1st round)
	Proposal 1.4-1: OK
As pointed in our paper, applying also the ssb-PositionsInBurst indication also candidate SSB indexes ≥ would allow network to indicate if sub-set of SSB candidate locations are in use (for SIB1 this is function of 8) and corresponding Type0-PDCCH monitoring occasions. Hence we would suggest following:
Proposal 1.4-5_NOK:
· ssb-PositionsInBurst indicates the positions for SSB indexes and for candidate SSB indexes where SSB can be transmitted



	ZTE, Sanechips
	We support Proposal 1.4-1.
For Proposal 1.4-2, we think it only applies to ssb-PositionsInBurst in  ServingCellConfigCommon.
We do not support Proposal 1.4-3. The bit definitions of ssb-PositionsInBurst should not depend on the value of  .
For Proposal 1.4-4, we are generally fine. But “... are transmitted” should be revised to  “... may be transmitted” as UE cannot assume all candidate SSBs associated with the same SSB index are transmitted (“a number of transmitted SS/PBCH blocks with a same SS/PBCH block index is not larger than one” in 38.213).

	Lenovo, Motorola Mobility
	Proposal 1.4-1: support
Proposal 1.4-2: support


	Intel
	Proposal 1.4-1: support
Proposal 1.4-2: ok with proposal
Proposal 1.4-3: we think it would be better to align the design regardless of Q value. We suggest adopting the second sub-bullet approach for all cases.
Proposal 1.4-4: ok with proposal

	Samsung
	Proposal 1.4-1: Support
Proposal 1.4-2: Support
Proposal 1.4-3: We don’t think such fine tuning of the usage of ssb-PositionsInBurst is needed. It’s better to support the same UE behavior regardless of the value of Q. 
Proposal 1.4-4: Support


	Moderator
	For 1.4-2, I assumed regardless whether full bitmap or group bitmap approach is used, there will be a corresponding SSB index and it must be set to 0. So I assume this would encompass both cases of SIB1 and servingcellconfigCommon. Please note 1.4-2 is not talking about specific bits, I tried avoid using just language and wrote down “corresponding to SSB index k”.
With this said, I tried to separate the two cases for 1.4-2. Please check

	Futurewei
	Proposal 1.4-1: support
Proposal 1.4-2: support. We are OK with 1.4-2A, 
Proposal 1.4-3: agree with other companies that the bit definition should be independent of the value of 

	vivo
	Proposal 1.4-1: Support
Proposal 1.4-2: We are OK to apply it in ServingCellConfigCommon. In SIB1, it may need a separate discussion.

	CTT
	Proposal 1.4-1: Support
Proposal 1.4-2: Support
Proposal 1.4-3: Prefer definition not depend on the value of 
Proposal 1.4-4: ok





<Summary of 1st Round Discussion>
The following is a summary of company views.
· Proposal 1.4-1
· Support: LGE, Qualcomm, Docomo, Huawei/HiSilicon, ETRI, Nokia, ZTE/Sanechips, Lenovo/Motorola Mobility, Intel, Samsung, Futurewei, vivo, CATT
· Proposal 1.4-2
· Support: Qualcomm, Intel, Lenovo/Motorola Mobility, Futurewei, vivo
· Asked clarification: LGE, ETRI, Huawei/HiSilicon, ZTE/Sanechips
· Not support: Docomo
· Proposal 1.4-3
· Support
· Not support: Docomo (supported by previous specification) , Huawei/HiSilicon, Samsung, Futurewei
· Concerns on different treatment of bit field as a function of Q
· Proposal 1.4-3A
· Proposal 1.4-4/4A
· Support (in principle): Huawei/HiSilicon



2nd Round Discussion
Proposal 1.4-1 seems agreeable by all. Moderator suggest approving Proposal 1.4-1 over email. Please only comment if you have strong concerns.

To address the concerns on Proposal 1.4-2, moderator has provided an update in Proposal 1.4-2A. Please check if this is acceptable.
Proposal 1.4-2A
· If  is indicated, UE expects bits of ssb-PositionsInBurst in SIB1 corresponding to SSB index k ‘k-1+(m-1)×8’, where k is the MSB k of inOneGroup and m is MSB m of groupPresense,  larger than indicated  is set to 0 in either MSB k of inOneGroup or MSB m of groupPresense.
· If  is indicated, UE expects bits of ssb-PositionsInBurst in ServingCellConfigCommon corresponding to SSB index k larger than indicated  is set to 0.

To address the concerns on Proposal 1.4-2, moderator has provided an update in Proposal 1.4-2A. Please check if this is acceptable.

Update based on Ericsson comments.
Proposal 1.4-2B
· If  is indicated, the same interpretation of ssb-PositionsInBurst in SIB1 or ServingCellConfigCommon as in Rel-16 is supported, i.e.:
· A bit set to 1 at position  indicates SS/PBCH block index k-1
· The UE expects that a bit at position k >  is set to 0
· Note: for ssb-PositionsInBurst in SIB1, position k corresponds to the SS/PBCH block index indicated by a bit in inOneGroup and a bit in groupPresence



Proposal 1.4-3A
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommonSIB,
· for MSB k, k≥1, of inOneGroup and MSB m, m≥1, of groupPresense of ssb-PositionsInBurst:
· if MSB k of inOneGroup and MSB m of groupPresense are set to 1, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 may be transmitted; 
· if MSB k of inOneGroup and MSB m of groupPresense are set to 0, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 is not transmitted; 

Updated proposal based on Huawei’s comments.
Proposal 1.4-3B
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommonSIB,
· for MSB k, k≥1, of inOneGroup and MSB m, m≥1, of groupPresense of ssb-PositionsInBurst:
· if MSB k of inOneGroup and MSB m of groupPresense are set to 1, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 may be transmitted; 
· if MSB k of inOneGroup and or MSB m of groupPresense are is set to 0, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 is not transmitted; 


Please comment minor editorial update in Proposal 1.4-3 (updated to Proposal 1.4-3A) is ok.
Proposal 1.4-4A
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommon,
· ssb-PositionsInBurst bits correspond to supported ‘SSB indices’,
· and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to indicated bit(s) may be transmitted;
· and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to not indicated bit(s) are not transmitted


Company Comments/Inputs
	Company
	Comments

	Ericsson
	It seems that this is being over-complicated. As LGE pointed out, we had the following agreement in Rel-16:

Agreement: (RAN1#99)
The interpretation of ssb-PositionsInBurst in SIB1 or ServingCellConfigCommon is as follows:
· A bit set to 1 at position k (indexing starts at 1) indicates SS/PBCH block index k-1.
· The UE expects that a bit at position k > Q is set to 0 
The only difference for Rel-17 is that in SIB1 ssbPositionsInBurst is generated according to inOneGroup and groupPresence, but after the Kronecker product is taken between the two bitmaps, the end result is just a length-64 bitmap. So, if the same principle from Rel-16 is the intention, couldn't we just agree on the following and RAN2 can decide on the best way to word the field description in 38.331?

Proposal:
· If  is indicated, the same interpretation of ssb-PositionsInBurst in SIB1 or ServingCellConfigCommon as in Rel-16 is supported, i.e.:
· A bit set to 1 at position  indicates SS/PBCH block index k-1
· The UE expects that a bit at position k >  is set to 0
· Note: for ssb-PositionsInBurst in SIB1, position k corresponds to the SS/PBCH block index indicated by a bit in inOneGroup and a bit in groupPresence

	Qualcomm
	As commented earlier, we think the current ssb-PositionsInBurst definition and related text is sufficient since ssb-PositionsInBurst can be treated as a vector of bits (not structure).
We agree with the comments and proposal from Ericsson

	LG Electronics
	Proposal 1.4-2A: Particularly for the first bullet, it doesn’t seems to work.
For example, the first bit of inOneGroup can correspond to SSB candidate indexes 0/8/16/24/32/40/48/56 at the same time. If Q is signaled as 32, what is the UE’s expectation for the first bit of inOneGroup? gNB cannot indicate ‘1’ for SSB candidate index 0/8/16/24 and ‘0’ for SSB candidate index 32/40/48/56, at the same time. On the other hand, for groupPresense, if Q is signaled as 32, UE can expect that 4-LSB bits are set to 0, such as XXXX0000 (where X=0 or 1). With this regard, we suggest the following modification for Proposal 1.4-2A.
In addition, “k larger than indicated Q” should be changed to “k>=Q”.

Proposal 1.4-2A
· If  is indicated, UE expects groupPresense bits of ssb-PositionsInBurst in SIB1 corresponding to SSB index k ≥ indicated  is set to 0.
· If  is indicated, UE expects bits of ssb-PositionsInBurst in ServingCellConfigCommon corresponding to SSB index k ≥ indicated  is set to 0.



	Apple 
	We support the proposal from Ericsson, i.e., reusing the Rel-16 interpretation with adding ‘at position k >  is set to 0’. 
On LG example of ‘Q=32’, our understanding is that: 
· Group presence IE is set as <xxxx0000>
· InOneGroup can be set as <1xxxxxxx>, which is applied to the group index with ‘X’ value in groupPresence IE. 

	Lenovo, Motorola Mobility
	Support Ericson suggestions

	vivo
	We agree with the comments and proposal from LGE. 

	Nokia(2nd round)
	We agree with the observation that the ssb-PositionsInBurst should be interpreted as an vector e.g. similarly as earlier. 
However, we would suggest that to address the possible excess number of candidate locations (both SSBs and Type0-PDCCH CSS) by not requiring the bit positions(SSB indexes)  to be 0. The values corresponding to SSB index   could simply indicate if SSB transmission in corresponding candidate locations can be expected. As explained the symbols corresponding e.g. Type0-PDCCH CSS cannot be set as UL, thus allowing to introduce ‘gaps’ in the DBTW would be useful.

	ZTE, Sanechips
	We also support the proposal from Ericsson. The proposal is enough for interpreting ssb-PositionsInBurst in SIB1 or ServingCellConfigCommon in Rel-17 above 52.6 GHz. The specific field description in 38.331 can be determined by RAN2 as in Rel-16 NR-U.

	InterDigital
	We agree with the proposal from Ericsson, where ssb-PositionsInBurst is considered as a vector with length 64.

	Intel
	We are fine with Proposal 1.4-2A.
We are fine with Proposal 1.4-3A.
We are fine with Proposal 1.4-4A.

	Moderator
	Added Ericsson proposal as 1.4-2B.
Not sure if I understood LGE’s comments correctly. For Q=32, gNB need to make the Kronecker AND operation of two vectors result in 0 for k >= 32. With that said, please check if the Proposal from Ericsson is an acceptable alternative.

	DOCOMO
	We think Ericsson’s proposal is better way to go. So support 1.4-2B

	Huawei, HiSilicon 
	Proposal 1.4-2A: Support
Proposal 1.4-3A: We think that Proposal 1.4-3A should be modified as follows
Proposal 1.4-2B: Not support. We have problem understanding the proposal as it can be interpret in different ways. We think the set of Proposals  1.4-2A, 1.4-3A (modified), 1.4-4A much more clearly explain UE behavior. We think what is agreed should be very clear and uninterpretable so if there is an ambiguity in specification text, the ambiguity can be rectified by tracing the original agreement(s).
Proposal 1.4-3A (modified)
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommonSIB,
· for MSB k, k≥1, of inOneGroup and MSB m, m≥1, of groupPresense of ssb-PositionsInBurst:
· if MSB k of inOneGroup and MSB m of groupPresense are set to 1, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 may be transmitted; 
· if MSB k of inOneGroup and or MSB m of groupPresense are is set to 0, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 is not transmitted; 

Proposal 1.4-4A: Support


	Samsung
	We support Proposal 1.4-2B. 

	Moderator
	Updated Proposal 1.4-3A to Proposal 1.4-3B based on Huawei’s comments.

	LG Electronics
	We share the view with Huawei in that the set of Proposals 1.4-2A (modified), 1.4-3B, and 1.4-4A makes UE behavior clearer.
To Moderator: I agree that gNB will make the Kronecker AND operation of two vectors result in 0. However, eventually, Q value affects bits only in groupPresense and not in inOneGroup. For example, when Q=32, regardless of which values are set for bits in inOneGroup, all in 4-LSB bits of groupPresense should be set to 0. Do you agree? Therefore, we suggest the following updates.

Proposal 1.4-2A (Modified)
· If  is indicated, UE expects bits of ssb-PositionsInBurst in SIB1 corresponding to SSB index k ‘k-1+(m-1)×8’, where k is the MSB k of inOneGroup and m is MSB m of groupPresense,  equal to or larger than indicated  is set to 0 in either MSB k of inOneGroup or MSB m of groupPresense.
· If  is indicated, UE expects bits of ssb-PositionsInBurst in ServingCellConfigCommon corresponding to SSB index k equal to or larger than indicated  is set to 0.

	OPPO
	Support Proposal 1.4-2A.

	InterDigital (2nd round)
	We support Proposal 1.4-2B.




<Summary of 2nd Round Discussion>

Proposal 1.4-2A
· not ok: LGE, vivo

Proposal 1.4-2B (Ericsson’s suggestion to simplification of Proposal 1.4-2A)
· Ericsson, Qualcomm, Apple, Lenovo/Motorola Mobility, ZTE/Sanechips, Interdigital, Intel, Docomo, [OPPO], Interdigital
· Not ok: Huawei/HiSilicon

LGE provided an update to Proposal 1.4-2A. However, let’s see if we can converge on Ericsson’s proposal as it seems to have wider support.

Proposal 1.4-2C
· If  is indicated, UE expects bits of ssb-PositionsInBurst in SIB1 corresponding to SSB index k ‘k-1+(m-1)×8’, where k is the MSB k of inOneGroup and m is MSB m of groupPresense,  equal to or larger than indicated  is set to 0 in either MSB k of inOneGroup or MSB m of groupPresense.
· If  is indicated, UE expects bits of ssb-PositionsInBurst in ServingCellConfigCommon corresponding to SSB index k equal to or larger than indicated  is set to 0.


Nokia suggested that the values corresponding to SSB index   could simply indicate if SSB transmission in corresponding candidate locations can be expected. As explained the symbols corresponding e.g. Type0-PDCCH CSS cannot be set as UL, thus allowing to introduce ‘gaps’ in the DBTW would be useful. Moderator drafted Proposal 1.4-2D based on Nokia’s comments.

Proposal 1.4-2D
· UE expects bits of ssb-PositionsInBurst values corresponding to SSB index   indicate if SSB transmission in corresponding candidate locations can be expected by the UE.


Proposal 1.4-3A (updated to Proposal 1.4-3B)
· No objections as far as moderator can tell
Proposal 1.4-4A
· No objections as far as moderator can tell

Proposal 1.4-1 has been agreed over email on Nov 15.


3rd Round Discussion
Between Proposal 1.4-2A and Proposal 1.4-2B, conceptually moderator understands that they are trying to achieve the same goal. The difference might be how it is formulated.
Among the two, there seems to be greater support for Proposal 1.4-2B (Ericsson’s formulation). Let’s see we can agree to the proposal, if there are something editorial that could be suggested to make the proposal more acceptable, please provide further comments.

Proposal 1.4-2B
· If  is indicated, the same interpretation of ssb-PositionsInBurst in SIB1 or ServingCellConfigCommon as in Rel-16 is supported, i.e.:
· A bit set to 1 at position  indicates SS/PBCH block index k-1
· The UE expects that a bit at position k >  is set to 0
· Note: for ssb-PositionsInBurst in SIB1, position k corresponds to the SS/PBCH block index indicated by a bit in inOneGroup and a bit in groupPresence

Updated based on Huawei’s comments.
Proposal 1.4-2E
· If  is indicated, the same interpretation of ssb-PositionsInBurst in SIB1 or ServingCellConfigCommon as in Rel-16 is supported, i.e.:
· A bit set to 1 at position  indicates SS/PBCH block index k-1
· The UE expects assumes that a bit at position k >  is set to 0
· Note: for ssb-PositionsInBurst in SIB1, position k corresponds to the SS/PBCH block index indicated by a bit in inOneGroup and a bit in groupPresence



Also please comment if Nokia’s suggested Proposal 1.4-2D is acceptable instead of Proposal 1.4-2B.


Please comment only if you have concerns on Proposal 1.4-3A and 1.4-4A.
Proposal 1.4-3B
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommonSIB,
· for MSB k, k≥1, of inOneGroup and MSB m, m≥1, of groupPresense of ssb-PositionsInBurst:
· if MSB k of inOneGroup and MSB m of groupPresense are set to 1, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 may be transmitted; 
· if MSB k of inOneGroup or MSB m of groupPresense is set to 0, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 is not transmitted; 
Proposal 1.4-4A
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommon,
· ssb-PositionsInBurst bits correspond to supported ‘SSB indices’,
· and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to indicated bit(s) may be transmitted;
· and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to not indicated bit(s) are not transmitted

Company Comments/Inputs
	Company
	Comments

	LG Electronics
	We support Proposal 1.4-2C, in addition to Proposals 1.4-3B and 1.4-4A, for the completeness.

	Samsung
	We support Proposal 1.4-2B and Proposal 1.4-4A. We believe with these two, everything is purely clear. 

	Qualcomm
	We support Proposal 1.4-2B and/or Proposal 1.4-2D
We don’t think Proposal 1.4-3B is needed if Proposal 1.4-2B is agreed since it clarifies what the expectation is

	Intel
	Proposal 1.4-2B
Ok with the proposal

Proposal 1.4-2D:
Out preference is to keep existing behavior, as the implication to MO and other aspects are not clear with this proposal.

	Apple
	We support Proposal 1.4-2B, which is simper. 
Our understanding is that Proposal 1.4-3B is identical with Proposal 1.4-2B and hence we should go with a simpler version to avoid misinterpretation. 

On Proposal 1.4-4A, we can be ok with it if majority companies want it. However, it supposed to be in specification already as it is same as in NRU case. 

	Huawei, HiSilicon 
	We can support 1.4-2B with the following modifications:
· First, a bit at position k indicates SSB index k-1 and a bit set to 1 at position k indicates SSB k-1 is transmitted. The original wording mixes up the two. 
· Second, changed “expects” to “assumes” to make the description aligned with the field description of ssb-PositionsInBurst in ServingCellConfigCommonSIB in 38.331.
Proposal 1.4-2B (modified)
· If  is indicated, the same interpretation of ssb-PositionsInBurst in SIB1 or ServingCellConfigCommon as in Rel-16 is supported, i.e.:
· A bit set to 1 at position  indicates SS/PBCH block index k-1
· The UE expects assumes that a bit at position k >  is set to 0
· Note: for ssb-PositionsInBurst in SIB1, position k corresponds to the SS/PBCH block index indicated by a bit in inOneGroup and a bit in groupPresence

We support Proposal 1.4-3B and Proposal 1.4-4A.
We don’t see the need to change the behavior of NRU Rel-16 and adopt 1.4-2D.

	Moderator
	Added Proposal 1.4-2E based on Huawei’s suggestion. Lets see if the suggested update from Huawei can be acceptable.

	Qualcomm
	Fine with Proposal 1.4-2E

	LG Electronics
	We don’t disagree with Proposal 1.4-2E. However, we think Proposal 1.4-2C is more accurate and clearer than Proposal 1.4-2E. Is there any technical issue on Proposal 1.4-2C?

Proposal 1.4-2C
· If  is indicated, UE expects bits of ssb-PositionsInBurst in SIB1 corresponding to SSB index k ‘k-1+(m-1)×8’, where k is the MSB k of inOneGroup and m is MSB m of groupPresense,  equal to or larger than indicated  is set to 0 in either MSB k of inOneGroup or MSB m of groupPresense.
· If  is indicated, UE expects bits of ssb-PositionsInBurst in ServingCellConfigCommon corresponding to SSB index k equal to or larger than indicated  is set to 0.


	OPPO
	Support Proposal 1.4-2B, and not OK with Proposal 1.4-2E.

	Ericsson
	Support Proposal 1.4-2B for simplicity and commonality with Rel-16.
On the other proposals:
· Proposal 1.4-2E: In Huawei's comment it seems "set to 1" is a problem in the 1st sub-bullet, and if so, then why is "set to 0" not a problem in the 2nd bullet?
· Proposal 1.4-2D: We share a similar view as Intel, and prefer not to introduce new behavior
· Proposal 1.4-3B: We don't think this is needed in light of supporting Proposal 1.4-2B
Proposal 1.4-4A: Our understanding is that this is Rel-16 NR-U behavior, so we don't think this proposal is needed.

	vivo
	Fine with Proposal 1.4-2E
Fine with Proposal 1.4-4A

	ETRI
	Either Proposal 1.4-2B or 1.4-2E is OK

	CATT
	Support with Proposal 1.4-2E
Support with Proposal 1.4-4A

	ZTE, Sanechips
	We are fine with Proposal 1.4-2E. There is no essential difference between Proposal 1.4-2E and Proposal 1.4-2B except the use of words. The former seems more accurate.

	Nokia
	The fundamental difference between 1.4-2B and 1.4-2D is only the row:
	“The UE expects that a bit at position k >  is set to 0”

Hence to clarify our reasoning behind the proposal in 1.4-2D, our understanding is that the expected Type0-PDCCH CSS locations are determined also by the candidate SSB indexes (based in 38.213 Section 13).
Also (based on Section 38.213 Section 10.1) UE does not expect the symbols overlapping with the Type0-CSS to be set as UL. 
Assuming M=2 for Type0-CSS multiplexing pattern 1, we are requiring to have slots for Type0-PDCCH two times the number of consecutive SSBs where at least part of the symbols are not set as UL. Accounting UL/DL switching time, the available portion for UL in these slots is limited. Hence, while the valid candidate SSB indexes might be restricted by the DBTW, there would be restrictions to the RACH allocation.


	Quote from TS38.213 Section 13:
For operation with shared spectrum channel access and for the SS/PBCH block and CORESET multiplexing pattern 1, a UE monitors PDCCH in the Type0-PDCCH CSS set over slots that include Type0-PDCCH monitoring occasions associated with SS/PBCH blocks that are quasi co-located with the SS/PBCH block that provides a CORESET for Type0-PDCCH CSS set with respect to average gain, QCL-TypeA, and QCL-TypeD properties, when applicable [6, TS 38.214]. For a candidate SS/PBCH block index , where , two consecutive slots starting from slot  include the associated Type0-PDCCH monitoring occasions.




	Quote from 38.213 Section 11.1
[bookmark: _Hlk85454985]For a set of symbols of a slot indicated to a UE by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set, the UE does not expect the set of symbols to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated.








<Summary of 3rd Round Discussion>
Proposal 1.4-2C
· LGE
Proposal 1.4-2B
· LGE, Samsung, Qualcomm, Intel, Apple, Huawei/HiSilicon (with changed as 1.4-2E), ETRI

Proposal 1.4-2E (update of 1.4-2B by Huawei)
· Qualcomm, vivo, ETRI

Proposal 1.4-2D (proposal from Nokia)
· Not ok: Intel, Huawei/HiSilicon, Ericsson, CAYY, ZTE/Sanechips

Companies seems to be in alignment that Proposal 1.4-2C and 1.4-2B are identical functionality wise. Few companies commented that Proposal 1.4-2C is preferred over Proposal 1.4-2B (1.4-2E), and few companies states the reversed of that.

Given that text is 1.4-2B is bit simpler, moderator suggest taking the agreement of 1.4-2E along with Proposal 1.4-3B and 1.4-4A as an package. Based on modeartor’s understanding of company inputs so far, the all companies now agree on the principle, but differ in how it can be captured in agreement. Given that editor should be able to take care of how it is captured in specification, if companies agree to functionality, then moderator suggests just agreeing to the proposal for sake of progress and comment on actual CR implementation if needed.

Proposal 1.4-3B (servingCellConfigCommonSIB)
· Not needed: Qualcomm, Ericsson

Proposal 1.4-4A (servingCellConfigCommon)
· Already supported: Apple (but ok to accept), Ericsson


4th Round Discussion
Given that text is 1.4-2B (2E) is bit simpler, moderator suggest taking the agreement of 1.4-2F along with Proposal 1.4-3B and 1.4-4A as an package. Based on moderator’s understanding of company inputs so far, the all companies now agree on the principle, but differ in how it can be captured in agreement. Given that editor should be able to take care of how it is captured in specification, if companies agree to functionality, then moderator suggests just agreeing to the proposal for sake of progress and comment on actual CR implementation if needed.

Proposal 1.4-2F
· If  is indicated, the same interpretation of ssb-PositionsInBurst in SIB1 or ServingCellConfigCommon as in Rel-16 is supported, i.e.:
· A bit set to 1 at position  indicates SS/PBCH block index k-1
· The UE expects assumes that a bit at position k >  is set to 0
· Note: for ssb-PositionsInBurst in SIB1, position k corresponds to the SS/PBCH block index indicated by a bit in inOneGroup and a bit in groupPresence
Proposal 1.4-3B
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommonSIB,
· for MSB k, k≥1, of inOneGroup and MSB m, m≥1, of groupPresense of ssb-PositionsInBurst:
· if MSB k of inOneGroup and MSB m of groupPresense are set to 1, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 may be transmitted; 
· if MSB k of inOneGroup or MSB m of groupPresense is set to 0, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 is not transmitted; 
Proposal 1.4-4A
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommon,
· ssb-PositionsInBurst bits correspond to supported ‘SSB indices’,
· and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to indicated bit(s) may be transmitted;
· and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to not indicated bit(s) are not transmitted

Can companies live with Proposal 1.4-2F, 1.4-3B, and 1.4-4A for sake of progress. If you agree in principle but do not think it is needed, please consider accepting the proposal, moderator believe it should be possible to address the concern during CR implementation. Please only comment if you have serious concerns.

All three proposal are now combined into merged proposal 1.4-5

Proposal 1.4-5
· If  is indicated, the same interpretation of ssb-PositionsInBurst in SIB1 or ServingCellConfigCommon as in Rel-16 is supported, i.e.:
· A bit set to 1 at position  indicates SS/PBCH block index k-1
· The UE expects assumes that a bit at position k >  is set to 0
· For ssb-PositionsInBurst in SIB1, the UE assumes that a bit at groupPresence corresponding to a SS/PBCH block index k ≥  is set to 0
· Note: for ssb-PositionsInBurst in SIB1, position k corresponds to the SS/PBCH block index indicated by a bit in inOneGroup and a bit in groupPresence
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommonSIB,
· for MSB k, k≥1, of inOneGroup and MSB m, m≥1, of groupPresense of ssb-PositionsInBurst:
· if MSB k of inOneGroup and MSB m of groupPresense are set to 1, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 may be transmitted; 
· if MSB k of inOneGroup or MSB m of groupPresense is set to 0, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 is not transmitted; 
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommon,
· ssb-PositionsInBurst bits correspond to supported ‘SSB indices’,
· and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to indicated bit(s) may be transmitted;
· and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to not indicated bit(s) are not transmitted
· Note to spec editor: The above three bullets maintain the same behavior as Rel-16 NR-U

Company Comments/Inputs
	Company
	Comments

	LG Electronics
	We still believe Proposal 1.4-2C more precisely captures expected UE behavior. In that sense, we suggest the modified version of Proposal 1.4-2F.

Proposal 1.4-2F (Modified)
· If  is indicated, the same interpretation of ssb-PositionsInBurst in SIB1 or ServingCellConfigCommon as in Rel-16 is supported, i.e.:
· A bit set to 1 at position  indicates SS/PBCH block index k-1
· The UE expects assumes that a bit at position k >  is set to 0
· For ssb-PositionsInBurst in SIB1, the UE assumes that a bit at groupPresence corresponding to a SS/PBCH block index k ≥  is set to 0
· Note: for ssb-PositionsInBurst in SIB1, position k corresponds to the SS/PBCH block index indicated by a bit in inOneGroup and a bit in groupPresence



	Ericsson
	We can live with the 3 proposals, even though there is redundancy, and even though they are not specifying any new behavior compared to Rel-16. To give the spec editor a heads up, perhaps the following note would help.

Note to spec editor: These 3 proposals/agreements maintain the same behavior as Rel-16 NR-U

	Moderator
	Ericsson’s suggestion seems quite reasonable. 
Added Proposal Proposal 1.4-5 which combines all proposals + Ericson’s + LGE’s edits.
There is no functional change to the proposal, therefore moderator assumes it should be ok.

	LG Electronics
	We are OK with Proposal 1.4-5.

	DOCOMO
	Support 1.4-5. 

	Huawei, HiSilicon
	We can accept Proposal 1.4-5 only if the newly added explanation in blue is removed because it is incomplete and confusing. It can be replaced by this.

Proposal 1.4-5 (modified)
· If  is indicated, the same interpretation of ssb-PositionsInBurst in SIB1 or ServingCellConfigCommon as in Rel-16 is supported, i.e.:
· A bit set to 1 at position  indicates SS/PBCH block index k-1
· The UE expects assumes that a bit at position k >  is set to 0
· For ssb-PositionsInBurst in SIB1, the UE assumes that a bit at groupPresence corresponding to a SS/PBCH block index k ≥  is set to 0
· For ssb-PositionsInBurst in SIB1, for the MSB k of inOneGroup and MSB m of groupPresense, if > , UE assumes that the bit at position   is set to zero.
· Note: for ssb-PositionsInBurst in SIB1, position k corresponds to the SS/PBCH block index indicated by a bit in inOneGroup and a bit in groupPresence
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommonSIB,
· for MSB k, k≥1, of inOneGroup and MSB m, m≥1, of groupPresense of ssb-PositionsInBurst:
· if MSB k of inOneGroup and MSB m of groupPresense are set to 1, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 may be transmitted; 
· if MSB k of inOneGroup or MSB m of groupPresense is set to 0, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 is not transmitted; 
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommon,
· ssb-PositionsInBurst bits correspond to supported ‘SSB indices’,
· and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to indicated bit(s) may be transmitted;
· and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to not indicated bit(s) are not transmitted
· Note to spec editor: The above three bullets maintain the same behavior as Rel-16 NR-U



	LG Electronics
	To Huawei: Please indicate which part of blue texts (with strikethrough) is incomplete and confusing.
Here is excerpt from 331 specification. There are only 16 bits for ssb-PositionsInBurst in SIB1. In your proposal that UE assumes that the bit at position   is set to zero, how can UE determine which bit amongst 16 bits is set to ‘0’? On the other hand, from our proposal that the UE assumes that a bit at groupPresence corresponding to a SS/PBCH block index k ≥  is set to 0, UE can determine exact bit location where the corresponding bit is set to ‘0’.

	groupPresence
This field is present when maximum number of SS/PBCH blocks per half frame equals to 64 as defined in TS 38.213 [13], clause 4.1. The first/leftmost bit corresponds to the SS/PBCH index 0-7, the second bit corresponds to SS/PBCH block 8-15, and so on. Value 0 in the bitmap indicates that the SSBs according to inOneGroup are absent. Value 1 indicates that the SS/PBCH blocks are transmitted in accordance with inOneGroup.

	inOneGroup
When maximum number of SS/PBCH blocks per half frame equals to 4 as defined in TS 38.213 [13], clause 4.1, only the 4 leftmost bits are valid; the UE ignores the 4 rightmost bits. When maximum number of SS/PBCH blocks per half frame equals to 8 as defined in TS 38.213 [13], clause 4.1, all 8 bits are valid. The first/ leftmost bit corresponds to SS/PBCH block index 0, the second bit corresponds to SS/PBCH block index 1, and so on. When maximum number of SS/PBCH blocks per half frame equals to 64 as defined in TS 38.213 [13], clause 4.1, all 8 bit are valid; The first/ leftmost bit corresponds to the first SS/PBCH block index in the group (i.e., to SSB index 0, 8, and so on); the second bit corresponds to the second SS/PBCH block index in the group (i.e., to SSB index 1, 9, and so on), and so on. Value 0 in the bitmap indicates that the corresponding SS/PBCH block is not transmitted while value 1 indicates that the corresponding SS/PBCH block is transmitted.





	vivo
	We agree that the proposals have the same function. We are fine with Proposal 1.4-5

	Samsung
	We are fine with Proposal 1.4-5

	ZTE, Sanechips
	We can accept Proposal 1.4-5 although we think it's a little redundant. 
In addition, the ‘k’ in the sub-bullet (as excerpted below) can be deleted as k is the position index and its range is from 1 to 64, while the value range of SS/PBCH block index is from 0 to 63.

· A bit set to 1 at position  indicates SS/PBCH block index k-1
· The UE expects assumes that a bit at position k >  is set to 0
· For ssb-PositionsInBurst in SIB1, the UE assumes that a bit at groupPresence corresponding to a SS/PBCH block index k ≥  is set to 0


	Huawei, HiSilicon2
	@LGE:
Thanks for your reply and comment. After a second thought, considering that all agreed values {16, 32, 64} and the additional candidate values {8, 24, 48} of  are divisible by 8, your solution is also perfectly fine. We can agree with 1.4.5 as is.  

	Intel
	Accept Proposal 1.4-5.

	CATT
	We are fine with Proposal 1.4-5



<Summary of 4th Round Discussion>
Proposal 1.4-2F
· Not ok: LGE
Proposal 1.4-3B
· No concerns received
Proposal 1.4-4A
· No serious concerns received

Proposal 1.4-5 (merge of all three proposals, 2F, 3B, and 4A) 
· Ok: LGE, Docomo, Huawei/HiSilicon, ZTE/Sanechips (request minor edit)


5th Round Discussion
While there are some components that are redundant, Proposal 1.4-5 with the note to editor seems to be a good compromise going forward. I’ve made a minor update as suggested by ZTE in Proposal 1.4-5A.
Proposal 1.4-5A
· If  is indicated, the same interpretation of ssb-PositionsInBurst in SIB1 or ServingCellConfigCommon as in Rel-16 is supported, i.e.:
· A bit set to 1 at position  indicates SS/PBCH block index k-1
· The UE assumes that a bit at position k >  is set to 0
· For ssb-PositionsInBurst in SIB1, the UE assumes that a bit at groupPresence corresponding to a SS/PBCH block index k ≥  is set to 0
· Note: for ssb-PositionsInBurst in SIB1, position k corresponds to the SS/PBCH block index indicated by a bit in inOneGroup and a bit in groupPresence
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommonSIB,
· for MSB k, k≥1, of inOneGroup and MSB m, m≥1, of groupPresense of ssb-PositionsInBurst:
· if MSB k of inOneGroup and MSB m of groupPresense are set to 1, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 may be transmitted; 
· if MSB k of inOneGroup or MSB m of groupPresense is set to 0, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 is not transmitted; 
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommon,
· ssb-PositionsInBurst bits correspond to supported ‘SSB indices’,
· and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to indicated bit(s) may be transmitted;
· and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to not indicated bit(s) are not transmitted
· Note to spec editor: The above three bullets maintain the same behavior as Rel-16 NR-U

Moderator assumes that this is stable. Only comment if you have serious concerns on Proposal 1.4-5A.
Company Comments/Inputs
	Company
	Comments

	Intel
	Support Proposal 1.4-5A

	LG Electronics
	Support Proposal 1.4-5A

	Ericsson
	Support Proposal 1.4-5A

	ZTE, Sanechips
	Support proposal 1.4-5A



<Summary of 5th Round Discussion>
Companies seem to be ok with Proposal 1.4-5A. Moderator suggest approving them over email.


2.1.5 TDRA Enhancements
· From [5] Nokia/NSB:
· To align PDSCH allocation with the new SSB pattern for SSB and CORESET#0 multiplexing pattern 3 starting symbol S and number of consecutive symbols L values {4,2} and {11,2} would need to be supported.
· From [8] CATT
· Symbol #6 and symbol #13 can be reserved for beam switching. Neither PDCCH nor PDSCH can be transmitted on the reserved symbols.
· The default TDRA table for pattern 1 in TS 38.214 can be enhanced, e,g  at least {S=6 ,L=7}, {S=2，L=11}  is supported
· From [12] Intel
· For 480 and 960 kHz, no need to enhance or modify TDRA allocation A table.
· Modify TDRA allocation C table to add S=11 and L =2.
· From [23] NTT Docomo
· For ‘controlResourceSetZero’ configuration for 480/960 kHz SCS:
· Enhance Default PDSCH TDRA Table A
· E.g., {S, L}={8, 6} and {9, 5} can be considered
· From [24] Qualcomm
· for TDRA C for SI-RNTI PDSCH, consider ways to support the values of S = 11 and L = 2

Summary of Discussions
Company views on enhancing TDRA allocation A table is split. However, for TDRA allocation C table, if multiplexing pattern 3 is supported for 480 and 960 kHz SCS, then inclusion of S=11, L=2 was proposed by few companies.

1st Round Discussion
Moderator suggest to discuss further on the following proposals. For Proposal 1.5-1A, moderator would like to ask proponent company to enhance TDRA table A, the exact details that would need to agreed such that editor can implement the proposal into the specification.

Proposal 1.5-1
· Conclusion:
· TDRA allocation table A is unchanged for 480 and 960 kHz SCS.


[draft] Proposal 1.5-1A
· For 480 and 960 kHz SCS, the TDRA allocation table A used for PDSCH scheduled by SI-RNTI scrambled PDCCH is updated as follows:
· [proponent to suggest the changes]


Proposal 1.5-2 (Agreed)
· If multiplexing pattern 3 for 480 and 960 kHz is supported, the TDRA allocation table C is updated as follows:
· Row index 6 (previously reserved) is set to
· Dmrs-TypeA-Position: 2,3
· PDSCH mapping type: Type B
· K0 : 0
· S = 11
· L = 2


Company Comments/Inputs
	Company
	Comments

	LG Electronics
	Proposal 1.5-1: Support
Proposal 1.5-2: Support

	Qualcomm
	Support proposals 1.5-1 and 1.5-2

	Huawei, HiSilicon
	Proposal 1.5-1: Support
Proposal 1.5-2: Support

	Nokia(1st round)
	Proposal 1.5-1 and 1.5-2: OK

	ZTE, Sanechips
	We do not support Proposal 1.5-1 and 1.5-1A. We don't see the need to enhance TDRA allocation table A. 
For Proposal 1.5-2, TDRA C enhancements can be discussed after RAN1 decides to support multiplexing pattern 3 with SCS 480/960 kHz. But we are open to Proposal 1.5-2.

	Intel
	Support proposals 1.5-1 and 1.5-2

	Samsung
	Proposal 1.5-1: Support
Proposal 1.5-2: Support

	Futurewei
	We are OK with Proposals 1.5-1 and 1.5-2

	DOCOMO
	For default TDRA A, while we see us quite minority, given that we now have SSB starting from symbol#2 and #9, which comes from the desire to support the colocation of 2 sets of SSB, Type0-PDCCH and SIB1 PDSCH in a single slot. We see it beneficial in terms of beam sweeping overhead, and it can support Type0-PDCCH with more resources than pattern 3. In this sense, the enhancement of default type A would be beneficial. 
Our point is that SIB1 PDSCH corresponding to the latter SSB in a slot may not be able to configure sufficient amount of resources. To enhance this aspect, we suggest to add either {8,6} or {9,5} (maybe {9,5} given that the 2-symbol Type0-PDCCH seems better), and we are open for actual approach. Perhaps a potential proposal could be as follows:
[draft] Proposal 1.5-1A
· For 480 and 960 kHz SCS, the TDRA allocation table A used for PDSCH scheduled by SI-RNTI scrambled PDCCH is updated as follows:
· [proponent to suggest the changes] Column “L” for the row with “Row index”=10 in Table 5.1.2.1.1-2 in TS38.214 is updated from “2” to “5” for the operation in 52.6 – 71 GHz with 480/960 kHz SCS


	vivo
	Proposal 1.5-1: Support
Proposal 1.5-2: Support

	CATT
	Proposal 1.5-1: Support
Proposal 1.5-2: Support




<Summary of 1st Round Discussion>
Companies all seems to ok with Proposal 1.5-1 and 1.5-2.


2nd Round Discussion
Docomo has provided with details for Proposal 1.5-1A. I would like to ask companies on whether they are ok with Proposal 1.5-1A.

Proposal 1.5-1A
· For 480 and 960 kHz SCS, the TDRA allocation table A used for PDSCH scheduled by SI-RNTI scrambled PDCCH is updated as follows:
· Column “L” for the row with “Row index”=10 in Table 5.1.2.1.1-2 in TS38.214 is updated from “2” to “5” for the operation in 52.6 – 71 GHz with 480/960 kHz SCS


Proposal 1.5-2 seems to be agreeable by all. Therefore, moderator suggest approving the proposal over email.
Please only comment if you have strong concerns on Proposal 1.5-2.

Company Comments/Inputs
	Company
	Comments

	Ericsson
	Regarding Proposal 1.5-1A, we prefer not to modify Default Table A since it would mean replacing a current row with new values since there are no reserved rows.

	Qualcomm
	We can be ok with Proposal 1.5-1A if agreed by majority

	LG Electronics
	Do not support Proposal 1.5-1A, which seems optimization.

	OPPO
	Do not support Proposal 1.5-1A.

	ZTE, Sanechips
	It belongs to optimization, and we do not support Proposal 1.5-1A.

	Intel
	We don’t have a strong preference to change the TDRA A table, but we are ok to support Proposal 1.5-1A

	DOCOMO
	We support Proposal 1.5-1A as a proponent. 

	Huawei, HiSilicon
	Proposal 1.5-2: Support
Proposals 1.5-1/1.5-1A: We can support either of them.

	Samsung
	It’s better to clarify the intention of Proposal 1.5-1A: what scenario to support, and unique applicable for FR2-2? 

	Qualcomm_2
	Thinking about it some more, question for Docomo and all: In Rel-16, using 5 symbols for Type B PDSCH is based on UE capability, in 38.331:
SharedSpectrumChAccessParamsPerBand-r16 ::=
-- R1 10-8: Type B PDSCH length {3, 5, 6, 8, 9, 10, 11, 12, 13} without DMRS shift due to CRS collision
typeB-PDSCH-length-r16

Given this, there may be some issue supporting L=5 for initial access?

	CATT
	Need more discussion to understand the intention.




<Summary of 2nd Round Discussion>
Many companies wanted to further understand he use case for Proposal 1.5-1A. Qualcomm also noted that 5 symbol length for PDSCH is an optional feature and cannot not be used for initial access cases. There are at least four companies that were not ok with Proposal 1.5-1A.

Proposal 1.5-2 has been agreed over email on Nov 15.


3rd Round Discussion
Moderator encourages proponent of Proposal 1.5-1A to further clarify the use case and applicability to initial access. Moderator assumes, if no agreement is made, this will be equivalent to Proposal 1.5-1 as this is the last RAN1 meeting for release 17.

Another alternative is to conclude that “there is no consensus to support changes to TDRA table A entries for 480/960kHz SCS cases”.

Please comment further on Proposal 1.5-1A.

Company Comments/Inputs
	Company
	Comments

	DOCOMO
	The scenario could be when 2 sets of SSB, Type0-PDCCH and SIB1 PDSCH are multiplexed within a slot. Assuming number of symbols for Type0-PDCCH is 2, default TDRA A can allocate 5 symbols for the former SIB1, while only 4 symbols can be allocated for the latter SIB1. Then the latter SIB1 transmission will suffer from the limited resources. 

We understand that using 5 symbols for Type B PDSCH is optional in Rel-16 NR-U, but in our understanding, it comes from the fact that there may be collision with LTE CRS. In FR2-2 LTE has no spectrum, doesn’t it? So we think Rel-17 FR2-2 is a bit different situation than Rel-16 NR-U. 

For Index=10 in default TDRA A table, we do not see beneficial to have any transmission with 2-symbol only in FR2-2. Thus the replacement will not cause any issue in practice. 

With that in mind, we still prefer Proposal 1.5-1A. 

	ZTE, Sanechips
	As we commented in the last round, we do not support proposal 1.5-1A, so for us, we prefer another alternative “there is no consensus to support changes to TDRA table A entries for 480/960kHz SCS cases”

	Samsung
	We thank DOCOMO for the explanation. This scenario can actually exist for FR2-1 as well (where there is no CRS as well), and no enhancement was considered, so we wonder why it’s essentially needed for FR2-2. To us, this change is not as essential as the change for table C, since it’s closely related to the change of SSB pattern. Also, we cannot support L=5 as a default duration of PDSCH in initial access. 

	Qualcomm
	Thank you Docomo for the clarification. Yes, we agree with your comment about the intent of making the support of 5 symb optional and the issue may not exist in FR2-2. However, for it to work for initial access it need to be made not-optional, do we need RAN2 to get involved in this one?

	Intel
	Given the concerns and comments, our preference is to just conclude there is no consensus and move on.

	Apple 
	Our preference is to keep current Table A.
As pointed out by Samsung, the target use case already exists for FR2-1 and support this means UE is mandated to support ‘Length=5’ for Type B PDSCH mapping type. 

	LG Electronics
	We agree that the change of Table A is not essential.

	OPPO
	We agree with the conclusion made by moderator.

	DOCOMO
	Firstly, we thank companies for their feedback to our late proposal. 
We think in FR2-1, due to the existing Case D and Case E, it was (and is) not needed to enhance default TDRA A. 2-set colocation of SSB, Type0-PDCCH and SIB1 is not possible anyway. 
Now in FR2-2, SSB symbols start with #2 and #9. If we read the situation correctly, RAN1 has consumed quite some time for this topic. Although reuse of Case D was a good alternative, RAN1 has selected {#2 and #9}. It might also partially be motivated by considering a beam switching time, but in our understanding the need of such beam switching gap is eventually questionable a bit even at this stage. We believe the current design would also be well motivated by the desire to have such co-location to reduce beam sweeping overhead. 
Actually the current situation is a bit surprising to us. The feasibility of 2-set colocation in FR2-2 has been quite questionable even at the very initial stage of this WI due to less resources. However, a number of companies argued that it is certainly beneficial, so RAN1 took the current SSB symbols. Also, some other discussions here and there are, in our view, motivated by such co-location. What we are proposing here would be to improve the feasibility of the colocation a bit more… We didn’t expect this situation. 
With our detailed thought above, we would like to have a final check of companies’ atmosphere on this issue. 






<Summary of 3rd Round Discussion>
Docomo commented that the reason for updating the SSB pattern to optimize the placements, and find it odd that there are no corresponding TDRA to match this.
Let’s try one more final discussion round on Proposal 1.5-1A to see what we can agree on.


4th Round Discussion
Please continue discussion for Proposal 1.5-1A. Please do provide bit more explanation than just not support or support. This would really help with the discussion and understanding the core issues.

Proposal 1.5-1A
· For 480 and 960 kHz SCS, the TDRA allocation table A used for PDSCH scheduled by SI-RNTI scrambled PDCCH is updated as follows:
· Column “L” for the row with “Row index”=10 in Table 5.1.2.1.1-2 in TS38.214 is updated from “2” to “5” for the operation in 52.6 – 71 GHz with 480/960 kHz SCS


Company Comments/Inputs
	Company
	Comments

	Samsung
	We thank DOCOMO’s further clarification. We agree with your observation that the proposal is a good optimization to achieve good balance on the REs allocated for the two PDSCHs in a slot, but if the cost is to support L=5 for initial access, we believe it may be too much impact to UE implementation. In NR-U, there was long discussion on the supported values of L, and the outcome is no touch to the default values in initial access, so we believe the same should be maintained for FR2-2. 

	Qualcomm
	Thank you DOCOMO for the additional explanation. We don’t have an issue with the proposal in principle, but we were wondering what kind of additional work needed for this, given the Rel-16 optionality. If the group thinks that there is not a need for additional work (especially from RAN2), it may be ok. 

	Ericsson
	Thank-you for the further explanation from DOCOMO. We don’t think this optimization is necessary since Row 14 and Row 6 may be used to give two 4-symbol RMSI PDSCHs in one slot. This still allows two 2-symbol CORESET0's starting in symbols 0 and 7. With this configuration, there is a 1 symbol gap at Symbol 6 and 13 and the whole pattern is very symmetric. We don't see the value in making the 2nd RMSI PDSCH one symbols longer than the 1st. Also, as pointed out by Samsung and Qualcomm, length 5 is optional, which is not suitable for the default TDRA table.
In summary, we do not support Proposal 1.5-1A.

	DOCOMO
	Given the latest feedbacks above, we are now ok with giving up the proposal 1.5.1A (while it is quite unfortunate from operation POV). Thanks for the discussion. 

	ZTE, Sanechips
	We agree with DOCOMO’s latest comments. Thank DOCOMO for your spirit of compromise.

	CATT
	We agree this is an optimization that can be deprioritized.  We thank DOCOMO for the discussion.



<Summary of 4th Round Discussion>
Proposal 1.5-1A is no longer pursued. Moderator assumes this topic can be closed.

[discussion CLOSED]


2.1.6 ANR/CGI Reporting Aspects
· From [1] Huawei/HiSilicon:
· To find the offset between an off-synch raster SSB and the corresponding CORESET#0 in 60GHz unlicensed spectrum, RAN1 should uniquely determine the hypothetical on-synch raster SSB that serves as the reference for the offset to the off-synch raster SSB in case more than one synch rasters are included in a channel bandwidth.
· From [5] Spreadtrum:
· The mechanism of two offsets in MIB defined for NR-U, i.e. Alt 2), can be reused for UE to determine CORESET#0/Type0-PDCCH.
· From [8] CATT
· There is no need to study additional method(s) to enable support to obtain neighbor cell SIB1 contents related to CGI reporting in Rel-17.
· From [9] OPPO
· For ANR design, RAN1 considers one of the two options
· Option 1: RAN1 holds ANR discussion until RAN4 concludes the channelization, LBT bandwidth and sync raster relationship. 
· Option 2: RAN1 does not follow R16 baseline solution and redesign ANR. 
· From [15] Samsung
· Rel-16 NR-U scheme of using a secondary frequency offset is not applicable for Rel-17 FR2-2 unlicensed bands.
· No need to support extra method for providing the CORESET#0/Type0-PDCCH configuration for ANR purpose.
· From [26] Qualcomm
· for ANR, do not consider additional methods (compared to current NR) to signal the NCGI

Summary of Discussions
Several companies commented further methods to aupport ANR/CGI reporting is should not be considered. While few companies commented NR-U like approaches to determine offset can be used for 60 GHz as well. 

1st Round Discussion
Given that NR-U like approach is only made possible with specific channel raster design, and the exact channel raster design is not complete in RAN4 (as of November 11), moderator suggest to conclude RAN1 will no further discuss additional methods for ANR/CGI reporting for 60 GHz.

Proposal 1.6-1
· Conclusion:
· Do not consider additional method for providing the CORESET#0/Type0-PDCCH configuration for ANR/CGI reporting purpose.

Proposal 1.6-1A
· Conclusion:
· For the FFS from previous agreement, “FFS: additional method(s) to enable support to obtain neighbour cell SIB1 contents related to CGI reporting”,
· do not consider additional method for providing the CORESET#0/Type0-PDCCH configuration for ANR/CGI reporting purpose.


Company Comments/Inputs
	Company
	Comments

	LG Electronics
	Perhaps we can wait for RAN4’s decision on sync/channel rasters before agreeing on this Proposal 1.6-1.

	OPPO
	Is there any clarification/explanation to illustrate how the NRU method is to be used? There is no single GSCN in 20MHz LBT bandwidth in FR2-2. Then how to use the current specified method? It is ok not to consider additional method, but at least there should be a common understanding on how to use the existing method. We would highly appreciate if FL can provide a summary of the functioning of using existing method in FR2-2. Specifically, quote the text from 38.213 below, could the group please clarify how to determine this second offset?
the second offset is determined as the offset from a smallest RB index of the common RB overlapping with the first RB of the SS/PBCH block indicated in the measurement configuration to a smallest RB index of the common RB overlapping with the first RB of a SS/PBCH block hypothetically located at the GSCN of a synchronization raster entry, where the single synchronization raster entry is located in the same channel as the SS/PBCH block used for the shared spectrum channel access procedure, as described in [15, TS 37.213]

	Qualcomm
	Support Proposal 1.6-1

	Huawei, HiSilicon
	The intention of conclusion is unclear. If the intention is not to support this FFS form the WID, we agree with it: 
· Support ANR and PCI confusion detection for 120, 480 and 960kHz SCS based SSB, support CORESET#0/Type0-PDCCH configuration in MIB of 120, 480 and 960kHz SSB
· FFS: additional method(s) to enable support to obtain neighbour cell SIB1 contents related to CGI reporting
However, if the intention is to close the discussion on how to find the offset between an off-synch raster SSB and the corresponding CORESET#0 in 60GHz unlicensed spectrum, we disagree with the conclusion. In our view, RAN1 should uniquely determine the hypothetical on-synch raster SSB that serves as the reference for the offset to the off-synch raster SSB in case more than one synch rasters are included in a channel bandwidth.


	Nokia(1st round)
	We are OK with Proposal 1.6-1

	ZTE, Sanechips
	 De-prioritize ANR related discussion in this meeting.

	Lenovo, Motorola Mobility
	We are supportive of Proposal 1.6-1

	Intel
	Agree with the conclusion in Proposal 1.6-1

	Samsung
	OK with the conclusion. 

	Moderator
	Updated Proposal 1.6-1A to provide context as suggested by Huawei.
As for ZTE’s comments. I understood it as Huawei commented. RAN1 will support direct RB offset signaling for CORESET#0, and I understood the conclusion to say that this is enough.

	Futurewei
	We are OK with the Proposal 1.6-1A

	Qualcomm
	We are OK with the Proposal 1.6-1A

	vivo
	We are OK with the Proposal 1.6-1A

	CATT
	We are OK with the Proposal 1.6-1A




<Summary of 1st Round Discussion>
Most companies seem to be ok with Proposal 1.6-1. Few companies asked clarification question to the context of the conclusion. Moderator has updated proposal 1.6-1 to provide context to the conclusion.


2nd Round Discussion
Please comment if companies are ok to accept proposal 1.6-1A.

Proposal 1.6-1A
· Conclusion:
· For the FFS from previous agreement, “FFS: additional method(s) to enable support to obtain neighbour cell SIB1 contents related to CGI reporting”,
· do not consider additional method for providing the CORESET#0/Type0-PDCCH configuration for ANR/CGI reporting purpose.


Proposal 1.6-1B
· Conclusion:
· For the FFS from previous agreement in WID, “FFS: additional method(s) to enable support to obtain neighbour cell SIB1 contents related to CGI reporting”,
· do not consider additional method for providing the CORESET#0/Type0-PDCCH configuration for ANR/CGI reporting purpose.



Company Comments/Inputs
	Company
	Comments

	Ericsson
	Support Proposal 1.6-1A

	Qualcomm
	Support Proposal 1.6-1A

	LG Electronics
	Support

	OPPO
	As our comments made before, the NR-U method for ANR/CGI reporting can not be directly applied. We think some discussions are needed for this issue. Therefore, we prefer to have the following updates:
· For the FFS from previous agreement, “FFS: additional method(s) to enable support to obtain neighbour cell SIB1 contents related to CGI reporting”,
· do not consider additional method for providing the CORESET#0/Type0-PDCCH configuration for ANR/CGI reporting purpose.
· Further discuss how to apply legacy NR-U method for ANR/CGI reporting purpose.


	Apple 
	Support Proposal 1.6-1A

	Lenovo, Motorola Mobility
	Fine with  Proposal 1.6-1A

	Nokia(2nd round)
	We support proposal 1.6-1A.

	ZTE, Sanechips
	Support Proposal 1.6-1A

	Intel
	We agree with the conclusion from Proposal 1.6-1A

	Moderator
	To OPPO:
I would prefer not to have any “FFS” in the last RAN1 for release 17. As far as I understand the conclusion states, we do not consider application of the NR-U based neighbor cell SIB1 decoding (for ANR/CGI reporting). As far I understand, the feasibility of applying NR-U based neighbor cell SIB1 decoding heavily depends on channel raster design which is not completed in RAN4.
So the my understanding of the conclusion is not to further investigate how to support NR-U method. 

	DOCOMO
	We support Proposal 1.6-1A

	Huawei, HiSilicon 
	Proposal 1.6-1A: Actually, the additional explanation from Moderator made us question our understanding of the proposal. 
To clarify: In WID, there is this FFS:
· Support ANR and PCI confusion detection for 120, 480 and 960kHz SCS based SSB, support CORESET#0/Type0-PDCCH configuration in MIB of 120, 480 and 960kHz SSB
· FFS: additional method(s) to enable support to obtain neighbour cell SIB1 contents related to CGI reporting
Which refers to the possibility of providing CGI information of the neighboring cells to the UE WITHOUT configuring SIB1 for those neighboring cells. If the intention of the proposal is to preclude this “FFS”, we can support the proposal. If the intention is something else, then we would like to ask some clarification. 
If the intention is to preclude the FFS in WID, we suggest the following modification and support the modified version:
Proposal 1.6-1A (modified)
· Conclusion:
· For the FFS from previous agreement in WID, “FFS: additional method(s) to enable support to obtain neighbour cell SIB1 contents related to CGI reporting”,
· do not consider additional method for providing the CORESET#0/Type0-PDCCH configuration for ANR/CGI reporting purpose.


	Samsung
	We support Proposal 1.6-1A

	Moderator
	Updated proposal based on Huawei’s comments. Hopefully, the changes are minor.

	OPPO
	We understand it is better not to leave any “FFS” in the last RAN1 meeting. But we feel the solution for ANR/CGI reporting is broken. If the common understanding is that the feasibility of applying NR-U method for ANR/CGI will be revisited either in RAN1 or RAN4 after completion of channel raster design in RAN4, we are fine with Proposal 1.6-1A or 1.6-1B.





<Summary of 2nd Round Discussion>
Companies seem to be generally ok with Proposal 1.6-1A. Proposal 1.6-1B is a minor editorial, therefore assumes it should be ok by all. 

3rd Round Discussion
Can company comment if they have concerns on agreeing to Proposal 1.6-1B? Please only comment if you have concerns.

Proposal 1.6-1B
· Conclusion:
· For the FFS from previous agreement in WID, “FFS: additional method(s) to enable support to obtain neighbour cell SIB1 contents related to CGI reporting”,
· do not consider additional method for providing the CORESET#0/Type0-PDCCH configuration for ANR/CGI reporting purpose.

Proposal 1.6-1C
· Conclusion:
· For operation with shared spectrum channel access in FR2-2, UE determines the frequency offset between SSB and CORESET#0 based on the indication in MIB only. 
· Note: This implies the Rel-16 NR-U mechanism of using the second frequency offset is not applicable.

Company Comments/Inputs
	Company
	Comments

	OPPO
	The intention of the proposal is really puzzling us. The current spec only has one method, which is NRU method. In the FFS, the additional method should be understood as additional method to NRU method? or the additional method is the NRU method? This is crucially important, as we HAVE TO understand which method is not considered (precluded). 

Let’s make it clear, if the additional method is a method other than NRU method, then we think that at this moment we cannot make this conclusion because the NRU method may not work. 
But if the additional method is the NRU method, then this conclusion basically says that the NRU method is not considered. In this case, we should make it clear and also clarify what method is to be considered because except for NRU method, we don’t have any other method on the table yet. 
 
Without ensuring the intention of this proposal, we cannot agree with it.

	Samsung
	To OPPO
In our understanding, current spec supported two methods for determining the frequency offset:
1. Legacy Rel-15 method, using the table directly;
2. Rel-16 NR-U method, using the table with an additional offset. 
We understand the proposal as excluding the Rel-16 NR-U method, since it may not be applicable for FR2-2 unlicensed band, and adopt the legacy Rel-15 method for FR2-2 unlicensed band. We believe OPPO has the same concern to use Rel-16 NR-U method, and intention should be aligned. How about the following clarification in addition to the above proposed conclusion: 
· Conclusion:
· For operation with shared spectrum channel access in FR2-2, UE determines the frequency offset between SSB and CORESET#0 based on the indication in MIB only. 
· Note: This implies the Rel-16 NR-U mechanism of using the second frequency offset is not applicable. 

	Intel
	Fine with Proposal 1.6-1B

	Apple 
	We support the Proposal 1.6-1B and has concern on ‘conclusion’ proposed by Samsung, as explained below:
· With conclusion ‘Proposal 1.6-1B’, it indicates that both legacy Rel-15 Table-based approach and Rel-16 NRU offset method are allowed for ANR, and no new approach is introduced in addition to these two existing approaches. The use of NRU offset approach was introduced for the use case that support RMSI transmission for ANR purpose for a cell not intended to support initial access, i.e., SSB is placed in a non-GSCN point. If we exclude the NRU approach for FR2-2, it implies that the SSB must be on a GSCN point for ANR functionality. We are not sure this is valid assumption, which depends on the RAN4 synchronization raster conclusion.  

	Moderator
	Added Samsung’s suggestion as Proposal 1.6-1C. Please comment on the updated proposal

	LG Electronics
	We tend to agree with Apple. According to RAN4’s final decision on raster design, we may conclude whether NR-U mechanism can be utilized or not.

	Ericsson
	Fine with 1.6-1C

	DOCOMO
	Given that there are companies who want to support Rel-16 NR-U approach (let’s say offset method), we think it is a bit fair to keep the door open. We think whether offset method is really applicable or not can be discussed once RAN4 concludes sync-raster design. Can we draw an alternative based on Samsung’s wording as below? 

· ProposalConclusion:
· For operation with shared spectrum channel access in FR2-2, UE determines the frequency offset between SSB and CORESET#0 based on the indication in MIB only. 
· Note: The applicability of This implies the Rel-16 NR-U mechanism of using the second frequency offset can be revisited once RAN4 concludes sync/channel raster design in FR2-2 is not applicable.



	OPPO
	We can support DOCOMO’s proposal.

	ZTE, Sanechips
	We share similar views from Apple. We cannot exclude Rel-16 NR-U mechanism before RAN4 concludes channel/sync raster design. We do not support Proposal 1.6-1C.

	Nokia3
	We tend to agree with DOCOMO, while would be fine to go with Proposal 1.6-1C. 
Maybe we could leave the ‘applicability and support of’ open till RAN4 has concluded their work. Once RAN4 details are clear we could see if the NR-U method is applicable, and if applicable, whether it is needed:
[bookmark: _Hlk88053323]Note: The support and applicability of This implies the Rel-16 NR-U mechanism of using the second frequency offset can be decidedrevisited once RAN4 concludes sync/channel raster design in FR2-2 is not applicable.





<Summary of 3rd Round Discussion>
Companies had concerns on Proposal 1.6-1B and 1.6-1C. Docomo has presented an alternative. Moderator suggests checking whether proposal from Docomo can be acceptable.

Proposal 1.6-1D
· Conclusion:
· For operation with shared spectrum channel access in FR2-2, UE determines the frequency offset between SSB and CORESET#0 based on the indication in MIB only. 
· Note: The applicability of This implies the Rel-16 NR-U mechanism of using the second frequency offset can be revisited once RAN4 concludes sync/channel raster design in FR2-2 is not applicable.


4th Round Discussion
Minor update has been asked by Nokia. Moderator suggests checking whether proposal 1.6-1E can be acceptable.

Proposal 1.6-1E
· Conclusion:
· For operation with shared spectrum channel access in FR2-2, UE determines the frequency offset between SSB and CORESET#0 based on the indication in MIB only. 
· Note: The support and applicability of This implies the Rel-16 NR-U mechanism of using the second frequency offset can be decided revisited once RAN4 concludes sync/channel raster design in FR2-2 is not applicable.



Company Comments/Inputs
	Company
	Comments

	Samsung
	We are ok with Proposal 1.6-1E. 

	Apple 
	We do NOT support Proposal 1.6-1E, which excludes one existing approach based on a unpredictable conclusion in RAN4. 
We can take Proposal 1.6-1B if moderator wants to remove the ‘FFS’, which still keeps all the existing approaches on the table. If not possible, we would prefer to hold this issue until RAN4 further progresses on synch raster, same handling as for CORESET#0/SS#0 configuration for 480khz SCS. We do not see the need to make a rush conclusion on this issue. 

	Ericsson
	Our first preference is 1.6-1C since we seriously doubt that the Rel-16 NR-U method will be applicable at all, even when RAN4 concludes its channelization design. The NR-U method relied on single sync raster point per 20 MHz RB set. We don’t have RB sets for 60 GHz, and we have multiple channel bandwidths. The NR-U approach with 2 offsets is irrelevant.
However, if companies really want to leave it open (not sure why), then we can live with Proposal 1.6-1E.

	OPPO
	We do NOT support Proposal 1.6-1E.

	DOCOMO
	We are quite struggling to understand why Proposal 1.6-1E can be interpret as “excluding Rel-16 NR-U approach”. Could Apple or OPPO clarify why NOT support 1.6-1E a bit more? 

	Huawei, HiSilicon
	We are OK with Proposal 1.6-1E


	OPPO
	We are in general fine with the principle. But we would like to have some updates:
Proposal 1.6-1E (Update)
· Conclusion:
· For operation with shared spectrum channel access in FR2-2, UE may determines the frequency offset between SSB and CORESET#0 based on the indication in MIB only. 
· Note: The support and applicability of This implies the Rel-16 NR-U mechanism of using the second frequency offset can be revisited decided revisited once RAN4 concludes sync/channel raster design in FR2-2 is not applicable.


	vivo
	Our preference is Proposal 1.6-1C and can live with Proposal 1.6-1E

	Apple 
	We are not proposing to reuse the NRU-based approach for FR2-2. The reason we think it should be kept on the table due to the dependency with a pending RAN4 decision i.e., synchronization raster location. This is how we handle the COREST offset for 480/960kHz, where we defer the decision due to pending RAN4 relevant design. Why we change the principle here. 
@DoCoMo, ‘We are quite struggling to understand why Proposal 1.6-1E can be interpret as “excluding Rel-16 NR-U approach”. Can you please explain how you can interpret the main bullet ‘only’? With current wording, ‘only’ means that Rel-16 NUR approach is excluded since it depends on the 2nd offset value. It is quite clear. 
· ProposalConclusion:
· For operation with shared spectrum channel access in FR2-2, UE determines the frequency offset between SSB and CORESET#0 based on the indication in MIB only. 
· Note: The applicability of This implies the Rel-16 NR-U mechanism of using the second frequency offset can be revisited once RAN4 concludes sync/channel raster design in FR2-2 is not applicable.

We do not see the need to make agreement as this moment. Once RAN4 concluded the sync raster design, we are happy to exclude it if some issues are identified for NRU approach. But, the situation is unclear at this moment. We can be ok with following modification if majory companies want to approve the Rel-15 scheme right now, although it is not what we preferred: 
· ProposalConclusion:
· For operation with shared spectrum channel access in FR2-2, UE determines the frequency offset between SSB and CORESET#0 based on the indication in MIB only. 
· Note:FFS:The applicability of This implies the Rel-16 NR-U mechanism of using the second frequency offset can be revisited once RAN4 concludes sync/channel raster design in FR2-2 is not applicable.


	ZTE, Sanechips
	Support Proposal 1.6-1E (Or the Proposal 1.6-1B).

	Intel
	We can accept Proposal 1.6-1E

	CATT
	We don’t support 1.6-1E. It is not necessary to have this agreement. If there is no agreement supporting a certain feature, then it is not supported. There is no need for further implication. Also , for the aspects added by the note, it can be discussed in the future.



<Summary of 4th Round Discussion>
There has been some attempts on finalizing the FFS from previous agreement. Based on comments there are still some companies who wish to leave the FFS, and the newly formulated conclusion leaves the same FFS open.
In this case, moderator suggests not to conclude anything as the FFS from previous agreement is still there.

It seems quite redundant to conclude on something that has FFS, when there is an existing agreement with the FFS already. With that moderator assumes this topic is closed for discussion.

[discussion CLOSED]


2.1.7 NR Carrier RSSI measurement

· From [15] Samsung
· For 480 and 960 kHz, support the following 4 configurations for NR carrier RSSI measurement:
· Configuration #0: {0, 1};
· Configuration #1: {0, 1, …, 5};
· Configuration #2: {0, 1, …, 8};
· Configuration #3: {0, 1, …, 12}.

Summary of Discussions
Samsung has brought the issue on NR carrier RSSI measurement. Samsung has pointed out the existing RSSI measurement symbols do not line up with SSB positions for 480 and 960kHz. Therefore, specification update is needed.



1st Round Discussion
Suggest discussing proposal from Samsung.

Proposal 1.7-1
· For 480 and 960 kHz, support the following 4 configurations for NR carrier RSSI measurement:
· Configuration #0: {0, 1};
· Configuration #1: {0, 1, …, 5};
· Configuration #2: {0, 1, …, 8};
· Configuration #3: {0, 1, …, 12}

Company Comments/Inputs
	Company
	Comments

	LG Electronics
	Do not support Proposal 1.7-1 since current NR carrier RSSI measurement location is not optimized for each SSB pattern.

	ZTE, Sanechips
	For RSSI measurement, we do not see any relationship between Table 5.1.3-1 in TS 38.215 and SSB pattern for 120/240kHz SCS, so why it should be enhanced for 480/960kHz SCS? We think that its motivation needs further clarification.

	Intel
	We are fine with Proposal 1.7-1

	Samsung
	We want to clarify that it’s true NR carrier RSSI measurement location is not optimized for each SSB pattern, and the reason is it’s not possible to do so using 2 bits for some SSB pattern like 120 kHz and 240 kHz. However, for 480 and 960 kHz, it’s fully feasible to support the NR carrier RSSI measurement location to be compatible with the SSB pattern using 2 bits, and we didn’t see a technical reason not doing so. We want to note that, if without the change, there is no configuration in current spec can fully include the second SSB for NR carrier RSSI measurement, which makes the symbols measured in denominator and numerator not consistent. 




<Summary of 1st Round Discussion>
Two companies commented proposal 1.7-1 is not needed, two companies express support.
Samsung has provided additional explanation to address the concerns.

2nd Round Discussion
Please check if Samsung’s explanation is ok to persuade companies for Proposal 1.7-1. Please provide comments further on Proposal 1.7-1.
Proposal 1.7-1
· For 480 and 960 kHz, support the following 4 configurations for NR carrier RSSI measurement:
· Configuration #0: {0, 1};
· Configuration #1: {0, 1, …, 5};
· Configuration #2: {0, 1, …, 8};
· Configuration #3: {0, 1, …, 12}

Company Comments/Inputs
	Company
	Comments

	Ericsson
	The current configuration for RSSI measurement duration in RMTC-Config is as follows:

measDurationSymbols-r16             ENUMERATED {sym1, sym14or12, sym28or24, sym42or36, sym70or60}

Is the intention to replace these values? Isn't there enough flexibility already given that the reference SCS can be set independently to cover different durations within a slot?


	ZTE, Sanechips
	We think it belongs to optimization (e.g. RSSI configuration is not optimized for SSB pattern with 120/240kHz SCS). But if majority support Proposal 1.7-1, we can live with it.

	Intel
	Just to provide context of previous RAN1 discussion on the RSSI.
In RAN1 2018 Adhoc #1, RSSI symbols was determined. From the discussion it was decided that there would be total of 4 patterns that would be account for (for all of 15, 30, 120, 240 kHz).
Different companies provided different suggestions for the conclusion.
· 4 patterns correspond to 1 to X symbols within the indicated slots.
· X = 2, [4], [9], 12 (Supported by LGE)
· X = 2, 6, 8, 14 (Supported by Intel)
· X = 2, 4, 8, 12 (Supported by NTT Docomo)
· X = 2, 12, M, reserved (Supported by Nokia)
· if SS block SCS = 15KHz, M = 7 [or 5]
· if SS block SCS = 30 KHz, M = 7 – 2 * (SlotIndex modulo 2)
· if SS block SCS = 120 KHz, M = 7 – 2 * (SlotIndex modulo 2)
· if SS block SCS = 240 KHz, M = 15 – 4 * (SlotIndex modulo 2)

In the end, the 4 patterns agreed were {0 ~ 1}, {0 ~ 11}, {0 ~ 5}, {0 ~ 7}.
{0 ~ 1} were to support cases where we can just measure PDCCH portions without impact from SSB transmission or other uplink symbols that could be configured in the slot.
{0 ~ 11} were to support to cover two SSB of 15kHz (Case A, which had SSB in 2~5, 8~11 symbols ), 30kHz (Case B which had SSB in 4~7, 8~ 11, 2~5, 6 ~ 9 symbols and C which had SSB in 2~5, 8~11, 2 ~ 5, 8 ~ 11 symbols ), and 120 kHz (case D which had SSB in 4~7, 8 ~ 11, 2~5 and 6~ 9 symbols) without trying to take measurements of potential uplink symbols.
{0 ~ 5} and {0 ~ 7} were to support to cover single SSB.
{0 ~ 5} would support 15kHz (Case A), 30 kHz (Case C).
{0 ~ 7} would support 30kHz (Case B) partially and 120 kHz (case D) partially.
The agreement was based on somewhat of a compromise.

From this perspective, we think we should update {0 ~ 11} to {0 ~ 12} symbols and {0 ~ 7} to {0 ~ 8} symbols for SCS 480 kHz/960 kHz, for example, something like below.
	OFDM signal indication endSymbol
	Symbol indexes

	0
	{0,1}

	1
	For 480 kHz/960 kHz: {0,1,2,…, 11,12},
otherwise: {0,1,2,…,10,11}

	2
	{0,1,2,…,5}

	3
	For 480 kHz/960 kHz: {0,1,2,…, 7,8},
Otherwise: {0,1,2,…,7}





	Huawei, HiSilicon
	Proposal 1.7-1: Not support. We don’t see any reason to change the current values in 38.215. Although they may not be the optimal choices for RSSI measurement, the proposed values are not solving this sub-optimality.

	Samsung
	Clarification to Ericsson: This is not RSSI measurement in RMTC-Config, but NR carrier RSSI measurement when calculating SSB based RSRQ. Please refer to Table 5.1.3-1 in TS 38.215. 





<Summary of 2nd Round Discussion>
Companies still seems to have reservation on Proposal 1.7-1. Samsung and Intel seem to have provide some explanation and clarification. Intel has provided a update to the proposal, so that not all legacy entries need to be updated.



3rd Round Discussion
Please continue to provide comments on Proposal 1.7-1A.

Proposal 1.7-1A
· For 480 and 960 kHz, support the following 4 configurations for NR carrier RSSI measurement:
	OFDM signal indication endSymbol
	Symbol indexes

	0
	{0,1}

	1
	For 480 kHz/960 kHz: {0,1,2,…, 11,12},
otherwise: {0,1,2,…,10,11}

	2
	{0,1,2,…,5}

	3
	For 480 kHz/960 kHz: {0,1,2,…, 7,8},
Otherwise: {0,1,2,…,7}



Added alternative proposal.
Proposal 1.7-1B
· For 480 and 960 kHz, support the following 4 configurations for NR carrier RSSI measurement:
	OFDM signal indication endSymbol
	Symbol indexes

	0
	{0,1}

	1
	For 480 kHz/960 kHz: {0,1,2,…, 11,12},
otherwise: {0,1,2,…,10,11}

	2
	{0,1,2,…,5}

	3
	{0,1,2,…,7}



Company Comments/Inputs
	Company
	Comments

	Samsung
	We support the proposal. We believe this is a direct change due to the change of SSB pattern. 

	Intel
	Support Proposal 1.7-1A.

If changing values is too much, would be also ok with just updating {0,1,…,11} to {0,1,…,12} and keep {0,1,…,7} as is.

	Huawei, HiSilicon
	We don’t support the proposal.  Although Rel-15 values may not be the optimal choices for RSSI measurement, the proposed values are not solving this sub-optimality either.

Ideally, RSSI is supposed to measure DL interference without the impact of SSB from serving cell and UL signal to the serving cell. UL can essentially be transmitted anywhere, so no solution can exclude UL effect. To exclude SSB effect, current configuration {0,1} would work although it may reduce the accuracy of RSSI measurement as the measurement is performed over less number of symbols. Changing {0,1,2,…,7} to {0,1,2,…, 7,8} would not really help with any accuracy improvement as both choices include the first SSB in the slot. 



	Moderator
	If we change the proposal to only update {0 ~ 11} to {0 ~12} would this be more acceptable?
I’ve added Proposal 1.7-1B. Let’s see what companies has to say.

	Ericsson
	It's probably an optimization, but we could accept Proposal 1.7-1B to include the last symbol of the 2nd SS/PBCH block.

	ZTE, Sanechips
	It belongs to optimization as we commented in several rounds discussion. We do not support any of above proposals. 

	Intel
	Our first preference is Proposal 1.7-1A. However, we can accept Proposal 1.7-1B.

	Nokia
	We are not convinced that we need this optimization for the RSSI symbols, while it is true that end symbol 11 leaves the last SSB symbol out (but covers also lot of other symbols). 





<Summary of 3rd Round Discussion>
There is at least one company who does not support changes to RSSI symbols. Given the limited comments, moderator suggest taking further comments on Proposal 1.7-1B in the next round of discussions.


4th Round Discussion
Let’s discussion further on the proposal 1.7-1B. For the proponents, please provide further comments. There were still few companies that was not convinced of the need for the change.
Proposal 1.7-1B
· For 480 and 960 kHz, support the following 4 configurations for NR carrier RSSI measurement:
	OFDM signal indication endSymbol
	Symbol indexes

	0
	{0,1}

	1
	For 480 kHz/960 kHz: {0,1,2,…, 11,12},
otherwise: {0,1,2,…,10,11}

	2
	{0,1,2,…,5}

	3
	{0,1,2,…,7}




Company Comments/Inputs
	Company
	Comments

	Samsung
	We are ok to take Proposal 1.7-1B as a compromise. 

	Moderator
	I would like to ask Samsung, who seems to be the main proponent, to provide further explanation why this change is essential.
From 3rd round, Huawei/HiSilicon, ZTE/Sanechips and Nokia/NSB was not convinced that such change was needed. Moderator assumes their position has not changed.
It would be good if Samsung can provide further insights or information.

	Samsung
	We believe it’s clear from the Rel-15 design principle that the configurable symbols for NR carrier RSSI should be trying to cover SSB locations as much as possible, and there were restrictions of 2 bits for indication such that the configurable values are restricted and sub-optimal. For 480 kHz and 960 kHz, we have the chance to fully resolve the issue, especially, current configuration doesn’t have any choice to include the second SSB in a slot when performing the measurement, which can be simply fixed by Proposal 1.7-1A (ideally) or Proposal 1.7-1B (as a compromise). We don’t quite understand why the group only focus on TDRA impact when changing the SSB pattern without considering the measurement impact when changing the SSB pattern, and to us they are equally important and should be considered together. 

	CATT
	We share the similar view with other companies that this is an optimization.



<Summary of 4th Round Discussion>
Samsung has provided additional comments. Let’s check if this address the concerns from companies and perform a final check.

[ACTIVE] 5th Round Discussion
Can companies provide input if they can accept Proposal 1.7-1B?
At least companies who had concerns before (Huawei/HiSilicon, ZTE/Sanechips Nokia/NSB) should provide comments on whether they would be ok with accepting this proposal.

Proposal 1.7-1B
· For 480 and 960 kHz, support the following 4 configurations for NR carrier RSSI measurement:
	OFDM signal indication endSymbol
	Symbol indexes

	0
	{0,1}

	1
	For 480 kHz/960 kHz: {0,1,2,…, 11,12},
otherwise: {0,1,2,…,10,11}

	2
	{0,1,2,…,5}

	3
	{0,1,2,…,7}



Please only comment if you have concerns.

Company Comments/Inputs
	Company
	Comments

	Intel
	Support Proposal 1.7-1B.

	Ericsson
	OK with Proposal 1.7-1B

	Huawei/HiSilicon
	Proposal 1.7-1B: WE cannot agree with this. As we explained before, changing  {0,1,2,…,10,11} to {0,1,2,…, 11,12} is not even an optimization. RSSI is supposed to measure interference from neighboring cells. If UE includes the SSB symbols, it measures interference SSBs but also measures the serving Cell SSBs too (and, in fact mainly the energy from the serving Cell SSB). So, {0,1,2,…,10,11} was not a great choice in Rel-15 anyway and there is no reason to enhance it for Rel-17 so it accommodate the location of new SSB patterns. None of the 4 choices in Rel-15 were a good choice for RSSI except {0,1} which did not include any SSB effect. But the negative aspect of it is the fact that the L1-RSSI measurement resources are short (2 symbols) and L3-RSSI may be inaccurate. Companies simply couldn’t agree with any fixed number of symbols for RSSI measurement and, therefore, ended up supporting 4 choices per configuration. That was all into it. 



<Summary of 5th Round Discussion>
Concerns on Proposal 1.7-1B has not been addressed. Moderator suggest not concluding on Proposal 1.7-1B in this meeting.

With that moderator assumes this topic is closed for discussion.

[discussion CLOSED]




2.1.8 Various other aspects on SSB Design
· From [1] Huawei/HiSilicon:
· Use of LBT should be indicated in SIB1 to help UE determine the existence of “ChannelAccess-CPext” field in DCI format 1-0/0-0 scrambled with TC-RNTI and in RAR UL grant.
· From [5] Spreadtrum
· SSB with 240kHz SCS can be down-prioritized.
· Supporting initial cell selection with 480kHz SSB should be an optional UE capability separately from supporting other processing with 480/960kHz SCS.
· The SSB-based TRS/CSI-RS validation can be supported.
· From [9] OPPO
· The raster step size for 120kHz and 480kHz are 3*17.28MHz and 15*17.28MHz, respectively, leading to a total number of raster entries 428.
· From [13] Lenovo/Motorola Mobility
· For NR operation in unlicensed bands between 52.6 GHz and 71 GHz, potential enhancements related to periodic transmission of DRS such as SSB/PBCH/CORESET#0 are needed including:
· performing directional LBT prior to the transmission of SSB according to the ssb-PositionsInBurst
· directional LBT on multiple beams at the same time at the beginning of the DRS window
· Cat 2 LBT (depending on the gap) before actual transmission
· For initial access in NR unlicensed bands between 52.6 GHz and 71 GHz, with directional LBT based channel access mechanism, indication of sensing beams can be considered during the initial access
· [bookmark: _Hlk61098833]For supporting NR from 52.6 GHz to 71 GHz in Rel. 17, with higher subcarrier spacings (numerologies), coverage enhancement of channels and signals used for initial access should be considered for NR beyond 52.6 GHz
· From [17] Interdigital
· Consider indicating the license regime in initial access operations based on different sync raster sets.
· From [21] Convida Wireless
· SSB coverage enhancement should be studied for higher SCS.

Summary of Discussions
· Companies have provided the following issues
· LBT aspects for SIB1
· 240 kHz SSB down prioritization
· Initial cell selection for 480kHz SCS as a separate UE capability
· Sync raster design
· LBT before DRS
· Coverage enhancements

1st Round Discussion
For issues brought up, the issue should be discussed in appropriate WG or agenda.

· Raster design
· Should be discussed in RAN4
· Capability aspect for initial access
· Should be discussed in 8.16.2
· LBT related aspects
· Should be discussed in 8.2.6 channel access agenda
· Coverage enhancement
· Moderator suggest to de-prioritize this discussion as coverage enhancement was explicitly de-scoped from the WID

If there are other issues that require solution in order for RAN1 to complete the WI, please provide comments and inputs.

Company Comments/Inputs
	Company
	Comments

	-
	-




<Summary of 1st Round Discussion>
No comments were received during 1st round discussion. Moderator assumes there are no other topics that require discussion.

[Discussion CLOSED]



2.2 PRACH Aspects 

2.2.1 PRACH Sequence and Format
· From [4] ZTE/Sanechips:
· Update the Table 6.3.3.2-1 in TS 38.211 as follows:
· 

Table 6.3.3.2-1: Supported combinations of  and , and the corresponding value of .
	

	 for PRACH
	
 for PUSCH
	
, allocation expressed in number of RBs for PUSCH
	


	...
	...
	...
	...
	...

	139
	120
	120
	12
	2

	139
	120
	480
	3
	2

	139
	120
	960
	2
	2

	139
	480
	120
	48
	2

	139
	480
	480
	12
	2

	139
	480
	960
	6
	2

	139
	960
	120
	96
	2

	139
	960
	480
	24
	2

	139
	960
	960
	12
	2

	571
	120
	120
	48
	2

	571
	120
	480
	12
	2

	571
	120
	960
	6
	2

	571
	480
	120
	192
	2

	571
	480
	480
	48
	2

	571
	480
	960
	24
	2

	1151
	120
	120
	96
	1

	1151
	120
	480
	24
	1

	1151
	120
	960
	12
	1




Summary of Discussions
· K bar values and N_RB allocation for PRACH for 480 and 960 kHz is missing. ZTE has provided a table to review and agree to.


1st Round Discussion
Further discussion on following proposals.

Proposal 2.1-1
· Update the Table 6.3.3.2-1 in TS 38.211 as follows:
· 

Table 6.3.3.2-1: Supported combinations of  and , and the corresponding value of .
	

	 for PRACH
	
 for PUSCH
	
, allocation expressed in number of RBs for PUSCH
	


	...
	...
	...
	...
	...

	139
	120
	120
	12
	2

	139
	120
	480
	3
	2

	139
	120
	960
	2
	2

	139
	480
	120
	48
	2

	139
	480
	480
	12
	2

	139
	480
	960
	6
	2

	139
	960
	120
	96
	2

	139
	960
	480
	24
	2

	139
	960
	960
	12
	2

	571
	120
	120
	48
	2

	571
	120
	480
	12
	2

	571
	120
	960
	6
	2

	571
	480
	120
	192
	2

	571
	480
	480
	48
	2

	571
	480
	960
	24
	2

	1151
	120
	120
	96
	1

	1151
	120
	480
	24
	1

	1151
	120
	960
	12
	1




Proposal 2.1-1A
· Update the Table 6.3.3.2-1 in TS 38.211 as follows:
· 

Table 6.3.3.2-1: Supported combinations of  and , and the corresponding value of .
	

	 for PRACH
	
 for PUSCH
	
, allocation expressed in number of RBs for PUSCH
	


	...
	...
	...
	...
	...

	139
	120
	120
	12
	2

	139
	120
	480
	3
	2

	139
	120
	960
	2
	2

	139
	480
	120
	48
	2

	139
	480
	480
	12
	2

	139
	480
	960
	6
	2

	139
	960
	120
	96
	2

	139
	960
	480
	24
	2

	139
	960
	960
	12
	2

	571
	120
	120
	48
	2

	571
	120
	480
	12
	2

	571
	120
	960
	6
	2

	571
	480
	120
	192
	2

	571
	480
	480
	48
	2

	571
	480
	960
	24
	2

	1151
	120
	120
	96 97
	1 7

	1151
	120
	480
	24 25
	1 25

	1151
	120
	960
	12 13
	1 49





Company Comments/Inputs
	Company
	Comments

	LG Electronics
	Support

	Qualcomm
	The values for LRA = 139 and 571 are ok. For 1151 however, we have the following concern about k = 1: In NR Rel-15/16 LRA 1151 was only defined for SCS 15 kHz using FR1​. Thus having 1 subcarrier as guard may be enough to account for the "low" oscillator error + Doppler​
For FR2 however, the oscillator errors increase and if Doppler is high, 1 subcarrier may not be enough for guard between ROs. Thus, we may need to consider:
· Alt 1: change the #RBs for the RO 97 RBs
Alt 2: change the number of guard RBs between the ROs (RO still use 96 RBs but add an RB between ROs as guard)​

	Nokia(1st round)
	Proposal 2.1-1:We are in principle fine but agree that the guard for L=1151 may need to be adjusted.

	ZTE, Sanechips
	As proponent, we suggest to update the Table 6.3.3.2-1 in TS 38.211 as in Proposal 2.1-1.

	Huawei, HiSilicon
	Support Proposal 2.1-1

	Intel
	Ok in general. We think Qualcomm’s comment is valid. Among the two options listed by Qualcomm, alt 1 seems least evasive. With the change we should change all cases of 120kHz PRACH with L=1151, not just 120kHz PRACH with 120kHz BWP cases.

	Moderator
	Updated Proposal 2.1-1 based on comments received. Please check if k_bar values are acceptable. I just did a quick back of the envelope calculation.

	Qualcomm
	Proposal 2.1-1A with updated k_bar seems ok.

	vivo
	Support Proposal 2.1-1A

	CATT
	Support Proposal 2.1-1




<Summary of 1st Round Discussion>
Companies seem to be generally ok with Proposal 2.1-1. Few companies commented concerns for RB size and k_bar for L=1151 with 120 kHz PRACH cases. Moderator has provide some update to address the issue in Proposal 2.1-1A.

2nd Round Discussion

Moderator would like to ask companies if they are ok with Proposal 2.1.1A.

Proposal 2.1-1A
· Update the Table 6.3.3.2-1 in TS 38.211 as follows:
· 

Table 6.3.3.2-1: Supported combinations of  and , and the corresponding value of .
	

	 for PRACH
	
 for PUSCH
	
, allocation expressed in number of RBs for PUSCH
	


	...
	...
	...
	...
	...

	139
	120
	120
	12
	2

	139
	120
	480
	3
	2

	139
	120
	960
	2
	2

	139
	480
	120
	48
	2

	139
	480
	480
	12
	2

	139
	480
	960
	6
	2

	139
	960
	120
	96
	2

	139
	960
	480
	24
	2

	139
	960
	960
	12
	2

	571
	120
	120
	48
	2

	571
	120
	480
	12
	2

	571
	120
	960
	6
	2

	571
	480
	120
	192
	2

	571
	480
	480
	48
	2

	571
	480
	960
	24
	2

	1151
	120
	120
	96 97
	1 7

	1151
	120
	480
	24 25
	1 25

	1151
	120
	960
	12 13
	1 49




Proposal 2.1-1B
· Update the Table 6.3.3.2-1 in TS 38.211 as follows:
· 

Table 6.3.3.2-1: Supported combinations of  and , and the corresponding value of .
	

	 for PRACH
	
 for PUSCH
	
, allocation expressed in number of RBs for PUSCH
	


	...
	...
	...
	...
	...

	139
	120
	120
	12
	2

	139
	120
	480
	3
	2

	139
	120
	960
	2
	2 26

	139
	480
	120
	48
	2

	139
	480
	480
	12
	2

	139
	480
	960
	6
	2

	139
	960
	120
	96
	2

	139
	960
	480
	24
	2

	139
	960
	960
	12
	2

	571
	120
	120
	48
	2

	571
	120
	480
	12
	2

	571
	120
	960
	6
	2

	571
	480
	120
	192
	2

	571
	480
	480
	48
	2

	571
	480
	960
	24
	2

	1151
	120
	120
	96 97
	1 6

	1151
	120
	480
	24 25
	1 24

	1151
	120
	960
	12 13
	1 48




Company Comments/Inputs
	Company
	Comments

	Qualcomm
	Proposal 2.1-1A with updated k_bar seems ok.

	Vivo
	Support Proposal 2.1-1A

	Ericsson
	We are okay with adding an extra guard PRB as proposed by Qualcomm.
However, we'd like to check some of the kbar values in Proposal 2.1-1A. Our understanding is that kbar is calculated as kbar = max(floor(Nguard/2),1) where Nguard = 12*N_RB / K – L_RA, K = PRACH SCS / PUSCH SCS, and N_RB is the number of RBs in the PUSCH numerology.
This formula indeed gives the kbar values in Proposal 2.1-1A except for the following:
· L = 139 with 120 kHz PRACH + 960 kHz PUSCH. It seems kbar should be 26 instead of 2. It seems this adjustment is needed since 12 RBs is not divisible by 8, hence the number of PUSCH RBs is increased to the next integer value which is 2. This translates to 192 subcarriers in the PRACH numerology, and floor((192-139)/2) = 26. 
· L = 1151 with 120 kHz PRACH + 120/480/960 PUSCH. It seems kbar should be 6/24/48 instead of 7/25/49.

	Qualcomm_2
	Agree with Ericsson’s k_bar values

	LG Electronics
	We agree with Ericsson’s suggestion.

	Nokia(2nd round)
	We agree with values proposed by Ericsson.

	ZTE, Sanechips
	In general, Even though we understand Qualcomn that for FR2-2, 1 subcarrier may not be enough for guard between ROs with increasing oscillator errors and high Doppler. It is kind of strange to accept the #RBs for the RO to be 97 since currently the number in the Table 6.3.3.2-1 of TS 38.211 is equal to a power of 2, 3, 5. The RB number in  Proposal 2.1-1A is not  satisfy  [image: IMG_256] as the specification in Rel-15/16 and we need further clarification on this value.
Moreover, we are fine with the calculation of k_bar that Ericsson proposed.


	Intel
	We agree with corrections made by Ericsson

	Moderator
	Update Proposal based on Ericsson comments in Proposal 2.1-1B.
To ZTE:
The {2,3,5} factorization of RB allocation are place for DFT-s-OFDM based PUCCH and PUSCH to avoid complex DFT sizes for the DFT transform precoding.
For PRACH, the DFT size is always equal to the size of the PRACH length and the DFT size is not tied to the RB allocation for the RO. You can check the current 211 specifications (section 6.3.3). So I assume, it is ok to not have RB allocation size that is not factorization of {2,3,5}.

	Huawei, HiSilicon
	We got the chance to do further analysis on this and we think either of Proposals 2.1-1 or 2.1-1A needs some modification. 
 should be a value guaranteeing that the PRACH sequence is mapped to the center REs of the allocated  RBs in PUSCH numerology. With this, the value of   should be derived as: 

Two examples are shown in the following: 
[image: ]
(a)  and 
[image: ]
(a)  and 

And then, we propose:
	[image: ]
	 for PRACH
	[image: ]for PUSCH
	[image: ], allocation expressed in number of RBs for PUSCH
	[image: ]

	...
	...
	...
	...
	...

	139
	120
	120
	12
	2

	139
	120
	480
	3
	2 1

	139
	120
	960
	2
	2 23

	139
	480
	120
	48
	2

	139
	480
	480
	12
	2

	139
	480
	960
	6
	2

	139
	960
	120
	96
	2

	139
	960
	480
	24
	2

	139
	960
	960
	12
	2

	571
	120
	120
	48
	2

	571
	120
	480
	12
	2

	571
	120
	960
	6
	21

	571
	480
	120
	192
	2

	571
	480
	480
	48
	2

	571
	480
	960
	24
	2

	1151
	120
	120
	96 97
	1 7 6

	1151
	120
	480
	24 25
	1 25 23

	1151
	120
	960
	12 13
	1 49 5








<Summary of 2nd Round Discussion>
Companies seem to be ok with the principles of Proposal 2.1-1B. Huawei has provided some updated based on their analysis. 

3rd Round Discussion
Please review proposal update from Huawei Proposal 2.1-1C.

Proposal 2.1-1C
· Update the Table 6.3.3.2-1 in TS 38.211 as follows:
· 

Table 6.3.3.2-1: Supported combinations of  and , and the corresponding value of .
	

	 for PRACH
	
 for PUSCH
	
, allocation expressed in number of RBs for PUSCH
	


	...
	...
	...
	...
	...

	139
	120
	120
	12
	2

	139
	120
	480
	3
	2 1

	139
	120
	960
	2
	2 23

	139
	480
	120
	48
	2

	139
	480
	480
	12
	2

	139
	480
	960
	6
	2

	139
	960
	120
	96
	2

	139
	960
	480
	24
	2

	139
	960
	960
	12
	2

	571
	120
	120
	48
	2

	571
	120
	480
	12
	2

	571
	120
	960
	6
	21

	571
	480
	120
	192
	2

	571
	480
	480
	48
	2

	571
	480
	960
	24
	2

	1151
	120
	120
	96 97
	1 6

	1151
	120
	480
	24 25
	1 24 23

	1151
	120
	960
	12 13
	1 48 5



Please comment if you have concerns on proposal 2.1-1C. Otherwise, moderator suggest approving the proposal over email.

Added the update from Intel.
Proposal 2.1-1D
· Update the Table 6.3.3.2-1 in TS 38.211 as follows:
· 

Table 6.3.3.2-1: Supported combinations of  and , and the corresponding value of .
	

	 for PRACH
	
 for PUSCH
	
, allocation expressed in number of RBs for PUSCH
	


	...
	...
	...
	...
	...

	139
	120
	120
	12
	2

	139
	120
	480
	3
	2 1

	139
	120
	960
	2
	2 23

	139
	480
	120
	48
	2

	139
	480
	480
	12
	2

	139
	480
	960
	6
	2

	139
	960
	120
	96
	2

	139
	960
	480
	24
	2

	139
	960
	960
	12
	2

	571
	120
	120
	48
	2

	571
	120
	480
	12
	21

	571
	120
	960
	67
	247

	571
	480
	120
	192
	2

	571
	480
	480
	48
	2

	571
	480
	960
	24
	2

	
	
	
	
	

	
	
	
	
	

	1151
	120
	120
	96 97
	1 6

	1151
	120
	480
	24 25
	1 24 23

	1151
	120
	960
	12 13
	1 48 45





Company Comments/Inputs
	Company
	Comments

	LG Electronics
	We do not support Proposal 2.1-1C but support Proposal 2.1-1B which seems to be aligned with current 211 specification.

	ZTE, Sanechips
	Basically, we agree that  should guarantee the PRACH sequence is mapped to the center REs of the allocated  RBs in PUSCH numerology as Huawei mentioned. However, there is no common consensus on how to calculate the value of , these two equations proposed by Ericsson and Huawei both seems reasonable. The following table shows the Table 6.3.3.2-1 in 38.211 with updated   value proposed by Ericsson and Huawei:



Table 6.3.3.2-1: Supported combinations of  and , and the corresponding value of .
	

	 for PRACH
	
 for PUSCH
	
, allocation expressed in number of RBs for PUSCH
	

	
Ericsson 
	Huawei



	839
	1.25
	15
	6
	7
	12
	7

	839
	1.25
	30
	3
	1
	12
	1

	839
	1.25
	60
	2
	133
	156
	133

	839
	5
	15
	24
	12
	12
	11

	839
	5
	30
	12
	10
	12
	10

	839
	5
	60
	6
	7
	12
	7

	139
	15
	15
	12
	2
	2
	2

	139
	15
	30
	6
	2
	2
	2

	139
	15
	60
	3
	2
	2
	1

	...
	...
	...
	...
	...
	...
	...

	1151
	15
	15
	96
	1
	1
	0

	1151
	15
	30
	48
	1
	1
	0

	1151
	15
	60
	24
	1
	1
	-1



From the above table, we can know:
· Both of  these two equations proposed by Ericsson and Huawei can not fully satisfy the values as stipulated in the current specification (the value marked red does not match). 
· If we use Huawei’s equation, It is possible for us to get a negative value of predicted . Maybe we can modify the formula as follows:




	Intel
	Agree with Proposal 2.1-1C in principle.

However, we’ve run the equation kindly provided by Huawei and based on the obtained results propose further changes as follows:
	

	 for PRACH
	
 for PUSCH
	
, allocation expressed in number of RBs for PUSCH
	


	...
	...
	...
	...
	...

	139
	120
	120
	12
	2

	139
	120
	480
	3
	2 1

	139
	120
	960
	2
	2 23

	139
	480
	120
	48
	2

	139
	480
	480
	12
	2

	139
	480
	960
	6
	2

	139
	960
	120
	96
	2

	139
	960
	480
	24
	2

	139
	960
	960
	12
	2

	571
	120
	120
	48
	2

	571
	120
	480
	12
	21

	571
	120
	960
	67
	247

	571
	480
	120
	192
	2

	571
	480
	480
	48
	2

	571
	480
	960
	24
	2

	1151
	120
	120
	96 97
	1 6

	1151
	120
	480
	24 25
	1 24 23

	1151
	120
	960
	12 13
	1 48 45




	Moderator
	Added the proposal from Intel as Proposal 2.1-1D. Based on my calculation this should address ZTE’s concerns.

	Moderator2
	For those who would like to know how the numbers got agreed for Rel-15 and Rel-16.
You can review Section 2.3 of 2018 Adhoc #1 R1-1801243 (intermediate discussion) and R1-1801343 (final). Rel-15 basically took alt 2 (taking floor) operation using Huawei’s equation, but decided not change 15kHz PRACH with 60kHZ BWP as compromise.
This is why Huawei’s equation doesn’t match up nicely with Rel-15 kbar values.
As for Rel-16 kbar values they came from RAN1#99 agreement which used values from (R1-1911863, Huawei).
Since RAN1#100, we have been only having online meetings and moderator suspects it was one of those that wasn’t questioned very much by companies and got agreed and stayed that way. 
With that said, based on moderator’s internal check values from Intel seem to match up nicely with technical principle (and equation provided by Huawei).
Let’s try to see if Proposal 2.1-1D is acceptable.

	Huawei, HiSiliocn
	Agree with Moderator. We can support 2.1-1D. 

	Ericsson
	We have a couple of questions.
Thanks to ZTE for cross-checking the two formulas. First of all, we think we should ignore L_RA = 839, since that is not relevant for FR2-2. So, according to ZTE's analysis for L =139,571,1151, the Ericsson formula gave the same value for kbar as all of the non-839 entries in the Rel-16 table, whereas the Huawei formula gives a different result. Modifying the Huawei formula to include max(x,1) would still result in differences.
Question 1: For Proposals 2.1-1C and 2.1-1D, what is the motivation for using a formula that gives different answers compared to Rel-16? Shouldn't we aim for consistency?
Question 2: In Proposal 2.1-1D, why is N_RB changed to 7 for this row?
	571
	120
	960
	67
	247



We still support 2.1-1B since it is consistent with the Rel-16 table.

	CATT
	We can support 2.1-1D.

	Intel
	We support Proposal 2.1-1D.
@Ericsson on Question 2:
For the excerpted row with the original value , the direct application of Huawei’s formula results in a negative k_bar which means that PRACH preamble does not fit frequency allocation (see the figure below). So, we suggest increasing the frequency allocation, i.e., .


BTW, with  and  it does not fit either.

	Nokia3
	Based on our checking we would tend to agree with the numbers proposed by Intel i.e. Proposal 2.1-1D




<Summary of 3rd Round Discussion>
Intel has provided further explanation on Proposal 2.1-1D. Moderator suggest discussing further between Proposal 2.1-1B and Proposal 2.1-1D.


4th Round Discussion
Moderator suggests companies to check further on Proposal 2.1-1D. Intel has provided additional explanation, which aligns with my understanding. Huawei and Nokia now both seem to also agree as well. Is proposal 2.1-1D ok?

Proposal 2.1-1D
· Update the Table 6.3.3.2-1 in TS 38.211 as follows:
· 

Table 6.3.3.2-1: Supported combinations of  and , and the corresponding value of .
	

	 for PRACH
	
 for PUSCH
	
, allocation expressed in number of RBs for PUSCH
	


	...
	...
	...
	...
	...

	139
	120
	120
	12
	2

	139
	120
	480
	3
	2 1

	139
	120
	960
	2
	2 23

	139
	480
	120
	48
	2

	139
	480
	480
	12
	2

	139
	480
	960
	6
	2

	139
	960
	120
	96
	2

	139
	960
	480
	24
	2

	139
	960
	960
	12
	2

	571
	120
	120
	48
	2

	571
	120
	480
	12
	2 1

	571
	120
	960
	6 7
	2 47

	571
	480
	120
	192
	2

	571
	480
	480
	48
	2

	571
	480
	960
	24
	2

	1151
	120
	120
	96 97
	1 6

	1151
	120
	480
	24 25
	1 24 23

	1151
	120
	960
	12 13
	1 48 45







Company Comments/Inputs
	Company
	Comments

	LG Electronics
	Thanks Moderator for providing Rel-15/16 history for determining k bar values.
We have a comment on the following two row with yellow highlighted where k bar=1.


	139
	120
	480
	3
	2 1

	139
	120
	960
	2
	2 23

	139
	480
	120
	48
	2

	139
	480
	480
	12
	2

	139
	480
	960
	6
	2

	139
	960
	120
	96
	2

	139
	960
	480
	24
	2

	139
	960
	960
	12
	2

	571
	120
	120
	48
	2

	571
	120
	480
	12
	2 1



It seems that there are similar examples in current specification, as follows:

	

	 for PRACH
	
 for PUSCH
	
, allocation expressed in number of RBs for PUSCH
	


	839
	1.25
	15
	6
	7

	839
	1.25
	30
	3
	1

	839
	1.25
	60
	2
	133

	839
	5
	15
	24
	12

	839
	5
	30
	12
	10

	839
	5
	60
	6
	7

	139
	15
	15
	12
	2

	139
	15
	30
	6
	2

	139
	15
	60
	3
	2



To avoid having k bar=1 and be aligned with the current specification, we prefer to revise k bar values from 1 to 2 for the above two yellow highlighted rows.

	Ericsson
	Thank-you for the extensive checking. We support Proposal 2.1-1D.

	Moderator
	To LGE:
Can you clarify what you mean by “aligned with current specification”? The current specification does not have values corresponding to 120kHz PRACH and 480kHz BWP. Is there a technical issue with the k_bar values of the yellow highlight?
Rel-15 kept one existing entry (highlighted blue) 2 because they found the issue after initially agreeing to a set of values and RAN1 had to revisit and change the values. At the time companies did not wish to make the change for one case. However, in our situation, we are defining the kbar values from scratch. There seems to no technical motivation to change the values other than esthetics.
Is the technical equation provided by Huawei wrong in some way? If there is technical justification, I think we should change. 
If there is no technical reason for the change other than esthetically making to look similar to Rel-15, can you accept the proposal as is? 

	LG Electronics
	To Moderator: Thanks a lot for further explanation. I though the reason why we added 1 RB for L-1151 PRACH was because 1 RE guard band is not sufficient considering oscillator error and Doppler effect, Qualcomm pointed out.
Now, in Proposal 2.1-1D, we also have k bar = 1 for two rows. So, what we suggested is to increase the number of guard REs from 1 to 2 as in Rel-15. Alternatively, do we need to increase one more RB for those yellow rows?

	Moderator
	To LGE:
	139
	120
	480
	3
	2 1

	571
	120
	480
	12
	2 1


For the above two entries, if I am not mistaken using kbar of 1 would place the PRACH directly in the center which would minimize any inter subcarrier interference from adjacent BWP RBs. 
Using the equation from Huawei (without the flooring operation) for those two cases result in


Therefore, use of kbar =1 would provide more guardband compared to use of kbar=2.
So, using kbar=2 to increase robustness to frequency error sounds counter intuitive.

In fact, this was one of the original examples that Huawei provided


[image: ]

Now if you think symmetric guards provided by kbar=1 is not enough and we need to increase the RB sizes for these, I think that could be discussed.
However, your original comment was regarding “aligned with current specification”, which I did not quite understand.

	LG Electronics
	
A row on Proposal 2.1-1D
	139
	120
	480
	3
	2 1



A row in 212 spec
	139
	15
	60
	3
	2



To Moderator: The reason why I state “aligned with current specification” was because I think above two rows are equivalent. Absolute SCS is not important but the point is the ratio of SCS between PRACH and PUSCH. So, I thought we could go with k bar equal to two for the yellow row.
Hope this clarifies my previous comments.


	Huawei, HiSilicon
	We support Proposal 2.1-1D

	Nokia4
	Proposal 2.1-1D is OK for us.

	ZTE, Sanechips
	We are fine with Proposal 2.1-1D.

	Intel
	We repeat our support of Proposal 2.1-1D.

	Qualcomm
	Proposal 2.1-1D is ok with us, but we also have the same view as LG that an additional guard band is needed (in the same spirit as the 1151 values). Hence, we can add an RB to make this possible to make it inline with the other cases where we added RB. May be too late for such change?

	139
	120
	480
	3 4
	1 25

	571
	120
	480
	12 13
	1 25




	CATT
	We are fine with Proposal 2.1-1D.



<Summary of 4th Round Discussion>
LGE preferred to update the changes for two rows from kbar=1 to kbar=2. Moderator has privately discussed with LGE (as it wasn’t clear if they still had concerns or not) and LGE stated they understood the motivation and would be ok with the proposal if other companies are also ok.

With that moderator assume Proposal 2.1-1D is generally acceptable. While Qualcomm is ok with Proposal 2.1-1D, Qualcomm also commented that it might be beneficial to add additional guard RBs.

5th Round Discussion
Moderator suggest quickly check with companies on Proposal 2.1-1E, if companies have concerns, then suggest to fall back to Proposal 2.1-1D for final approval. The highlighted parts are what was requested to update.

Proposal 2.1-1E
· Update the Table 6.3.3.2-1 in TS 38.211 as follows:
· 

Table 6.3.3.2-1: Supported combinations of  and , and the corresponding value of .
	

	 for PRACH
	
 for PUSCH
	
, allocation expressed in number of RBs for PUSCH
	


	...
	...
	...
	...
	...

	139
	120
	120
	12
	2

	139
	120
	480
	3 4
	2 1 25

	139
	120
	960
	2
	2 23

	139
	480
	120
	48
	2

	139
	480
	480
	12
	2

	139
	480
	960
	6
	2

	139
	960
	120
	96
	2

	139
	960
	480
	24
	2

	139
	960
	960
	12
	2

	571
	120
	120
	48
	2

	571
	120
	480
	12 13
	2 1 25

	571
	120
	960
	6 7
	2 47

	571
	480
	120
	192
	2

	571
	480
	480
	48
	2

	571
	480
	960
	24
	2

	1151
	120
	120
	96 97
	1 6

	1151
	120
	480
	24 25
	1 24 23

	1151
	120
	960
	12 13
	1 48 45



Company Comments/Inputs
	Company
	Comments

	Intel
	We’re Ok with Proposal 2.1-1E

	Ericsson
	OK with Proposal 2.1-1E

	Huawei/HiSilicon
	Proposal 2.1-1E: OK. If companies disagree, we are fine with 2.1-1D too.



<Summary of 5th Round Discussion>
Companies seem to be ok with Proposal 2.1-1E. Moderator suggest approving it over email.


2.2.2 RACH Occasion Resources
· From [2] Futurewei:
· For 480kHz and 960 kHz SCS reuse Table 6.3.3.2-4: Random access configurations for FR2 and unpaired spectrum, where the slot index is scaled up by 4 and respectively by 8 as per prior agreement. For 120 kHz SCS use the Table 6.3.3.2-4 as is.
· From [7] Nokia/NSB:
· Support the following PRACH slot configuration for 480 and 960 kHz PRACH:
· when number of PRACH slots in a reference slot is 1,
·   for 480kHz and  for 960kHz PRACH
· and when the number of PRACH slots in a reference slot is 2,
· for 480kHz and  for 960kHz PRACH 
· From [8] CATT
· The reference slot duration corresponds to 60 kHz SCS. PRACH slot index   corresponds to one of the starting 480/960 kHz PRACH slots within the reference slot.
· For 480/960 kHz PRACH slots configuration, higher PRACH slot density or higher RO density in time domain can be supported to compensate the impact from decreasing MSGS–FDM and LBT/beam switching GAP. 
· For 480KHz SCS,  PRACH slot density can be 2 or 4 times comparing to than 120KHz SCS
· For 960KHz SCS,  PRACH slot density can be 4 times comparing to 120KHz SCS
· If gap for LBT or beam switching is needed before UE transmit an msg-1, one RO can be disabled by RRC in a 60 KHz reference slot, and UE can perform LBT or beam switching on the disable RO.
· From [11] Ericsson
· [bookmark: _Toc87001098]Confirm the values for  from the RAN1#106-e agreement for both the case of 1 and 2 PRACH slots per reference slot.
· From [17] Interdigital
· Do not support gap insertion between consecutive Ros in time domain as it causes inefficiency and application ambiguity.
· Consider the enhancements to RO configuration without inserting gaps in between consecutive Ros. 
· Consider decomposing the PRACH occasions in time and frequency for operation without beam switching gaps between consecutive Ros. As such, the beam switching corresponding to each time-domain RO could be accomplished along with the preceding time-domain RO.
· From [19] ETRI
· Propose to remove the square bracket for  values in the previous agreement.
· From [22] LGE
· For 480 and 960 kHz PRACH,  for 480 kHz and  for 960 kHz PRACH when number of PRACH slots in a reference slot is 1, and  for 480 kHz and  for 960 kHz PRACH when the number of PRACH slots in a reference slot is 2.
· From [24] Qualcomm
· a maximum of 4 and 2 FD multiplexed Ros for SCS = 120 kHz and sequence length = 571 and 1151, respectively
· 


Summary of Discussions
The following is a summary of company views.

· Confirmation of WA on PRACH slots for 480 and 960 kHz
· Nokia/NSB, Ericsson, ETRI, LGE
· Maximum of 4 and 2 FDM Ros for 120 kHz and sequence length L= 571 and 1151, respectively
· Qualcomm


1st Round Discussion
Suggest discussing on the following proposals.

Proposal 2.2-1 (agreed)
· Finalizing PRACH slot index for 480 and 960 kHz (removal of bracket of previous agreement)
· when number of PRACH slots in a reference slot is 1,
·   for 480kHz and  for 960kHz PRACH
· when the number of PRACH slots in a reference slot is 2,
·  for 480kHz and  for 960kHz PRACH 

Proposal 2.2-2
· Support maximum of 4 and 2 FD multiplexed Ros for SCS = 120 kHz and sequence length = 571 and 1151, respectively

Company Comments/Inputs
	Company
	Comments

	LG Electronics
	Proposal 2.2-1: Support
Proposal 2.2-2: It seems to be the consequence of support of 571/1151-length PRACH for 120 kHz SCS. Is it necessary to formally agree on this? Does this lead to specification impact?

	InterDigital
	Proposal 2.2-1: Support.
Proposal 2.2-2: Support.

	Qualcomm
	Proposal 2.2-1: Support.
Proposal 2.2-2: Support

	Sharp   
	Proposal 2.2-1: Support
Proposal 2.2-2: Support

	DOCOMO
	Proposal 2.2-1: Support
Proposal 2.2-2: Ok but same question as LGE; Does it need to be agreed? 

	ETRI
	Proposal 2.2-1: Support
Proposal 2.2-2: Support

	Nokia(1st round)
	Proposal 2.2-1: OK
Proposal 2.2-2: In principle fine but it would be good to discuss how this would be captured.

	ZTE, Sanechips
	Fine with the Proposal 2.2-1.
For Proposal 2.2-2, the FD RO number can be configured by RRC with the value set{1,2,4,8}. So it is not a critical issue. Our suggestion is to de-prioritize this discussion.


	Lenovo, Motorola Mobility
	Proposal 2.2-1: Support
Proposal 2.2-2: Support

	Huawei, HiSilicon
	Proposal 2.2-1: Support.
Proposal 2.2-2: Support

	Intel
	Proposal 2.2-1: Support
Proposal 2.2-2: Don’t support
Regarding Proposal 2.2-2, it seems the main motivation is to keep the total frequency allocation for Ros within the minimal channel bandwidth for SCS 120 kHz, i.e., within 400 MHz. But formally for L=571, it’s possible to multiplex up to 5 Ros in the frequency within 400 MHz with SCS 120 kHz, although, currently there is no RRC signalling to do that.
However, in general, we don’t see a need to limit the number of frequency multiplexed Ros especially for the cases of larger system bandwidth available. 

	Moderator
	To Qualcomm, as few companies mentioned, it would be good to get clarification on what the specification changes would be.
From the UE perspective, it just uses 1 RO, so whether there are N Ros in frequency has no relevance to the UE. For gNB, it just configures what it needs. Moderator tends to agree, not sure what is there to capture in the specification.
Can you clarify?

	Futurewei
	Support Proposal 2.2-1 and Proposal 2.2-2

	Qualcomm
	For Proposal 2.2-2, yes, if something needs to be done (i.e., limit the number of FD Ros), this may be a RAN2 signaling issue (e.g., limit msg1-FDM, etc…). But, if the common understanding is that the gNB will take care of this configuration to not exceed the UE BW, we are fine.

	Vivo
	Support Proposal 2.2-1 and Proposal 2.2-2

	CATT
	Proposal 2.2-1: Support.
Proposal 2.2-2: Support




<Summary of 1st Round Discussion>
No objections to Proposal 2.2-1.
For proposal 2.2-2, the proponent seems to be ok with not agreeing to the proposal based on comments provided by other companies.

2nd Round Discussion
Moderator suggests approving Proposal 2.2-1 over email. Please comment if you have strong concerns.

Company Comments/Inputs
	Company
	Comments

	Ericsson
	We support Proposal 2.2-1

We don't think Proposal 2.2-2 is needed – can be handled by gNB implementation

	ZTE, Sanechips
	Proposal 2.2-1: Support.
Proposal 2.2-2: De-prioritize, we share the same view as Ericsson.

	Huawei, HiSilicon 
	We support both Proposal 2.2-1 and Proposal 2.2-2





<Summary of 2nd Round Discussion>
Proposal 2.2-1 seems to be agreeable by all.
For Proposal 2.2-2, there are still concerns from several companies, and companies seem to agree there may not be any specific specification impact. Therefore, moderator suggest to drop the proposal.

With that moderator assume all open issues for RO is closed.

Proposal 2.2-1 has been agreed over email on Nov 15.


3rd Round Discussion
Please comment there are still open issues that needs to be addressed with regards to RO definition.

Company Comments/Inputs
	Company
	Comments

	ZTE, Sanechips
	To reuse the Table 6.3.3.2-4 of TS 38.211, the ‘Slot number’ in the table should be scaled up by 4 and 8 for 480kHz and 960kH respectively. We can reuse the table for 120 kHz in FR2-2 .

	Moderator
	From moderator’s understanding, the “number of PRACH slot within a 60kHz slot” can be kept the same, as the actual equation can be address by PRACH OFDM symbol generation mapping.
In fact, this is how the draft CR for 211 was written and endorsed. Please check R1-2112431 for details.

	
	





<Summary of 4th Round Discussion>
Moderator assumes this topic is now closed.

[discussion CLOSED]



2.2.3 RA Preamble ID
· From [1] Huawei/HiSilicon:
· The RA-RNTI corresponding to 480 kHz and 960 kHz ROs can be generated according to equation (3) by compressing the t_id to .  
· From [3] vivo:
· For 480kHz and 960kHz PRACH, reuse the RA-RNTI formula as FR2 and express the slot indexes t_id based on 120kHz SCS:
· RA-RNTI=1+s_id+14×t_id+14×80×f_id +14×80×8×ul_carrier_id
· where t_id can be the index of the first 120kHz slot contains the PRACH occasion in a system frame (0 ≤ t_id < 80).
· From [4] ZTE/Sanechips
· For higher PRACH SCS (480 and/or 960 kHz), consider the following options for further down-selection of RA-RNTI enhancements:
· Option 3)
· Segment the PRACH into N segments
· 
·  is the index of the PRACH slot that contains the PRACH occasion in a segment.
· In DCI: RA-indication = Segment index
· Option 7)
· 
·  is the index of the first 120kHz slot that contains the PRACH occasion in a system frame.
·  is the index of the first OFDM symbol of the PRACH occasion based on the value of  specified in clause 5.3.2 of TS 38.211.
· Reuse the maximum of 40 ms for ra-ResponseWindow for unlicensed band and the same window size for msgB-ResponseWindow for both licensed and unlicensed band in 52.6GHz and 71GHz. 
· From [6] Fujitsu
· When calculating RA-RNTI for 480kHz and 960kHz PRACH, the following should be considered to uniquely identify a RO:
· t_id is determined in a way that more than one slot can have the same t_id; and
· DCI scheduling RAR indicates the local index among the slots having the same t_id.
· From [7] Nokia/NSB
· Reuse RA-RNTI formula defined for 120 kHz SCS also for the cases PRACH is configured with 480 or 960 kHz SCS where
·  assumes 480/960 kHz SCS
·  assumes 120 kHz SCS
· From [8] CATT
· For supporting Msg1 transmission with 480 KHz/960 KHz SCS, RA-RNTI is divided into two parts. One part of RA-RNTI is carried by DCI, and the remaining 16-bit of RA-RNTI could be used to scramble CRC of the DCI1. Two possible options are: 
· Option A:
· RA-RNTI = (1 + s_id + 14 × t_id + 14 ×× f_id + 14 ×  × 8 × ul_carrier_id) mod  
· inDCI_bit = floor ((1 + s_id + 14 × t_id + 14 ×× f_id + 14 ×  × 8 × ul_carrier_id) /)
· s_id is the index of the first OFDM symbol of the PRACH occasion (0 ≤ s_id < 14)
· t_id is the index of the first slot of the PRACH occasion in a system frame (0 ≤ t_id < 640)
· Option B:
· RA-RNTI = 1 + s_id + 14 ×(t_id mod 80) + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id
· inDCI_bit = 
· s_id is the index of the first OFDM symbol of the PRACH occasion (0 ≤ s_id < 14)
· t_id is the index of the first slot of the PRACH occasion in a system frame (0 ≤ t_id < 640)
· From [11] Ericsson
· [bookmark: _Toc87001099]For 480/960 kHz PRACH, reuse the RA-RNTI expressions from Rel-15/16, with the additional statement that for 480/960 kHz PRACH, t_id should be determined based on a subcarrier spacing of 120 kHz.
· From [12] Intel
· RA-RNTI computation equation should be adjusted to avoid overflow in case of PRACH SCS 480 kHz and 960 kHz;
· Support the following modified equation for RA-RNTI computation:
· ,
· where t_id is based on the value of  specified in clause 5.3.2 of TS 38.211.
· From [18] Apple
· modifying the existing calculation equation or redefine t_id based on 120kHz SCS to solve the RA-RNTI overflowing problem: 
· 
· From [19] ETRI
· Propose to reuse the current equation with minor modifications for RA preamble ID calculation.
· RA-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id
· t_id is the index of 120kHz slot that contains RO in a system frame
· s_id is the index of the first OFDM symbol of RO based on the value of  specified in clause 5.3.2 of TS 38.211
· From [20] Sharp
· Assuming RO density per reference slot is unchanged, without modifying the formula and definition of s_id, modify the definition of t_id as the slot index referring to 120kHz SCS.
· From [22] LGE
· Reuse the existing RA-RNTI/MSGB-RNTI equation by reinterpreting the slot indexes t_id based on a new specific subcarrier spacing as the slot indexes of 120 kHz SCS (e.g., floor(t_id/n) where n=4 for 480 kHz SCS and n=8 for 960 kHz).
· In the case of mapping RA-RNTI to actual 480/960 kHz PRACH slot, the RAR window segmentation as well as DCI indication can be considered:
· Divide the RAR window for RA-RNTI (or msg2 window for MSGB-RNTI) into N sub-periods (where each sub-period is 80 slots using the used SCS) + signal the sub-period index using bit-field with ceiling{log2(N)} bits in the DCI that schedules the MSG2/MSGB.
· If the modulo operation is adopted instead of the RAR window segmentation method to calculate RA-RNTI for 480/960 kHz PRACH, the following aspects should be considered: 1) valid RNTI value range (starting from 1 and not from 0) and 2) offset value for MSGB-RNTI to be separated from RA-RNTI.
· From [24] Qualcomm
· for SCS = 480/960 kHz, reuse the Rel-15 RA-RNTI equation with redefining the t_id definition as:
· t_id is the index of the first slot (based on 120 kHz numerology) of the PRACH occasion in a system frame (0 ≤ t_id < 80)


Summary of Discussions
Companies seem to be converging on re-using the existing RA-RNTI calculation formula with a minor update to t_id. While companies have slightly different formulation of the resolution, the end result seems to be the same. From the proposal, description from vivo and Intel seems to be most clear. Suggest to down-select among the two descriptions. Few companies also mentioned methods to segment the RA-RNTI space and indicate the segment ID in RAR.

1st Round Discussion
[bookmark: _Hlk87524369]Discuss further on the following proposals, and down-select among Proposal 2.3-2 and 2.3-2A. Once agreed, need to send a LS to RAN2 so that the update can be captured in RAN2 specification. From moderator’s understanding proposal 2.3-2 and 2.3-2A have completely identical functionality, and the only difference is how it is described. Suggest to simply pick by majority among the two options, Proposal 2.3-2 and 2.3-2A. 
Finally, we should down-select between Proposal 2.3-2/2A and 2.3-3B.


Proposal 2.3-2
· For 480kHz and 960kHz PRACH, reuse the RA-RNTI formula as FR2 and express the slot indexes t_id based on 120kHz SCS:
· RA-RNTI=1+s_id+14×t_id+14×80×f_id +14×80×8×ul_carrier_id
· where t_id can be the index of the first 120kHz slot contains the PRACH occasion in a system frame (0 ≤ t_id < 80).
· Send LS to RAN2 on the updates on RA-RNTI.


Proposal 2.3-2A
· RA-RNTI computation equation should be adjusted to avoid overflow in case of PRACH SCS 480 kHz and 960 kHz;
· Support the following modified equation for RA-RNTI computation:
· ,
· where t_id is based on the value of  specified in clause 5.3.2 of TS 38.211.
· Send LS to RAN2 on the updates on RA-RNTI.

Proposal 2.3-2B
· For 480kHz and 960kHz use the following formula for RA-RNTI
· RA-RNTI = 1 + s_id + 14 × t_id + 14 × 160 × f_Id + 14 × 160 × 8 × ul_carrier_Id
· and divide the RAR window in N segments where each segment is 160 slots, and signal the segment index in the DCI that schedules the MSG2/B.
· Send LS to RAN2 on the updates on RA-RNTI.


Company Comments/Inputs
	Company
	Comments

	LG Electronics
	Either of Proposal 2.3-2 or 2.3-2A is fine to us. In addition to RA-RNTI, we should consider MsgB-RNTI as well.

	Mediatek
	We support Proposal 2.3-2

	Qualcomm
	We support Proposal 2.3-2

	Sharp   
	We prefer Proposal 2.3-2.

	DOCOMO
	We support Proposal 2.3-2. 

	ETRI
	We support Proposal 2.3-2

	Nokia(1st round)
	We would support Proposal 2.3-2.

	ZTE, Sanechips
	We are fine with the Proposal 2.3-2.
From our understanding, we can get the RA-RNTI of 480k and 960K through adding DCI, changing the definition of T_id or changing the formula. So it is better to consider the Option3 with the DCI bit as follows.

Proposal 2.3-2B
· Segment the PRACH into N segments
· 
·  is the index of the PRACH slot that contains the PRACH occasion in a segment.
· In DCI: RA-indication = Segment index


	Lenovo, Motorola Mobility
	We support Proposal 2.3-2

	Huawei, HiSilicon
	We support Proposal 2.3-2A
Note that since we are talking about 480 and 960 kHz, this is always true in 2.3-2A that
  where t_id is the index of the first slot that contains the RO in the numerology corresponding to . As such,  ( in 480 kHz and  in 960 kHz) is the index of the first 120 kHz slot that contains t_id. This makes Proposal 2.3-2 and Proposal 2.3-2A exactly the same. Still we prefer to Proposal 2.3-2A since it does not need any reinterpretation of  (t_id is the index of in PRACH slot in the PRACH numerology similar as in Rel-15/16. 


	Intel
	Support Proposal 2.3-2A.
In our understanding, both Proposal 2.3-2 and Proposal 2.3-2A do pretty the same thing. In Proposal 2.3-2, the original equation for RA-RNTI is kept while the interpretation of t_id is changed while in Proposal 2.3-2A, the RA-RNTI equation is changed and the interpretation of t_id is kept. We prefer to keep t_id interpretation as it is, i.e., based on actual  value for high SCS (480 kHz/960 kHz) and see all the changes related to higher SCS explicitly reflected in the RA-RNTI equation.
Don’t support Proposal 2.3-2B as it requires additional info to include in DCI scheduling RAR/MsgB.

	Futurewei
	We support Proposal 2.3-2B, 
RA-RNTI = 1 + s_id + 14 × t_id + 14 × 160 × f_Id + 14 × 160 × 8 × ul_carrier_Id
as proponents of this solution. we note that the ra-ResponseWindow was extended in Rel 16 to 160 slots from 80 slots to accommodate possible LBT failure during initial NR-U channel access TS 38.331.
    ra-ResponseWindow-v1610                     ENUMERATED {sl60, sl160}

	vivo
	We support Proposal 2.3-2




<Summary of 1st Round Discussion>
Company views on the proposal.
· Proposal 2.3-2: LGE, Mediatek, Qualcomm, Sharp, Docomo, ETRI, Nokia, ZTE/Sanechips, Lenovo/Motorola Mobility,
· Proposal 2.3-2A: LGE, Huawei/HiSilicon, Intel
· Proposal 2.3-2B: Futurewei



2nd Round Discussion
Companies overwhelmingly seems to support Proposal 2.3-2. I would like to ask companies supportive other proposal if you can accept Proposal 2.3-2. Please comment if you have strong concerns on Proposal 2.3-2.
Proposal 2.3-2
· For 480kHz and 960kHz PRACH, reuse the RA-RNTI formula as FR2 and express the slot indexes t_id based on 120kHz SCS:
· RA-RNTI=1+s_id+14×t_id+14×80×f_id +14×80×8×ul_carrier_id
· where t_id can be the index of the first 120kHz slot contains the PRACH occasion in a system frame (0 ≤ t_id < 80).
· Send LS to RAN2 on the updates on RA-RNTI.


Proposal 2.3-2C
· For 480kHz and 960kHz PRACH, reuse the RA-RNTI formula as FR2 and express the slot indexes t_id based on 120kHz SCS:
· RA-RNTI =1+s_id+14×t_id+14×80×f_id +14×80×8×ul_carrier_id
· MSGB-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 14 × 80 × 8 × 2
· where the subcarrier spacing to determine t_id is based on the value of µ specified in clause 5.3.2 in TS 38.211 [8] for µ = {0, 1, 2, 3}, and t_id is the index of the first 120 kHz slot in a system frame that contains the PRACH occasion (0 ≤ t_id < 80) for µ = {5, 6}.
· Send LS to RAN2 on the updates on RA-RNTI.


Company Comments/Inputs
	Company
	Comments

	Ericsson
	Support Proposal 2.3-2 in principle.

However, we think the following editorial update is needed for clarity:

· where t_id can be is the index of the first 120kHz slot in a system frame that contains the PRACH occasion in a system frame (0 ≤ t_id < 80).


	LG Electronics
	As we stated in the first round discussion, this should be also applied to MSGB-RNTI.

------------------- Extracted by TS 38.321 Section 5.1.3a--------------------------

The MSGB-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted, is computed as:
MSGB-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 14 × 80 × 8 × 2
where s_id is the index of the first OFDM symbol of the PRACH occasion (0 ≤ s_id < 14), t_id is the index of the first slot of the PRACH occasion in a system frame (0 ≤ t_id < 80), where the subcarrier spacing to determine t_id is based on the value of μ specified in clause 5.3.2 in TS 38.211 [8], f_id is the index of the PRACH occasion in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Random Access Preamble transmission (0 for NUL carrier, and 1 for SUL carrier). The RA-RNTI is calculated as specified in clause 5.1.3.



	Futurewei
	In our understanding in the existing specs the RA-RNTI formula identifies the slot index of the reference slot (120 kHz) where the PRACH MSG1 was sent if the ra-ResponseWindow is less than 10 ms (1 frame). Additional 2 bits are used (LSB of SFN) to extend the window to 40ms (4 frames)
For higher SCS (480/960kHZ) the formula works fine when there (Proposal 2.2-1) is a single PRACH slot in a reference slot (of 120 kHz), however it is not clear how the ambiguity is solved when there are two PRACH slots in a reference slot. For this reason, we still prefer 2.3-2B solution (t_id <160) which can identify the half of the reference slot, thus the PRACH slot when there are two PRACH slots in the reference slot. 
As some companies proposed to maintain a ra-ResponseWindow of 40 ms, the 2 bits LSB of SFN  will retain their interpretation (i.e. reference frame index) as in TS 38.212

	ZTE, Sanechips
	The updated proposal 2.3-2 made by Ericsson is fine to us.

	Intel
	We still prefer Proposal 2.3-2A.

As we, Huawei and some other companies commented, the idea of both Proposal 2.3-2 and Proposal 2.3-2A is the same. The only difference is how this idea is described. In our view, the description according to Proposal 2.3-2A is more concise and clearer.

If Proposal 2.3-2 is agreed, we expect its implementation in the spec will be text-based. Something like follows:
RA-RNTI=1+s_id+14×t_id+14×80×f_id +14×80×8×ul_carrier_id,
where… t_id is the index of the first slot of the PRACH occasion in a system frame (0 ≤ t_id < 80), where the subcarrier spacing to determine t_id is based on the value of μ specified in clause 5.3.2 in TS 38.211 [8] for PRACH subcarrier spacing except 480 kHz and 960 kHz, and t_id is the index of the first 120 kHz slot in a system frame that contains the PRACH occasion (0 ≤ t_id < 80) for PRACH subcarrier spacing 480 kHz and 960 kHz. Please note that corresponding updates of  value for PRACH SCS 480 kHz and 960 kHz anyway have to be made in clause 5.3.2 in TS 38.211.
In our view the text-based description like one exemplified above is less clear (even “obscure” if more to say) than direct mathematical reflection in the equation for RA-RNTI as in Proposal 2.3-2A.

	Moderator
	Updated the clarification by Intel in Proposal 2.3-2C. I’ve simplified things a bit using mu.
Also included comment from LGE to also apply to MSGB-RNTI.

With the updates clarification can companies comment if they still prefer Proposal 2.3-2C over 2.3-2A?

To Futurwei:
Majority of the companies seem to ok with non-segment approach. Would you be willing to accept Proposal 2.3-2C or 2.3-2A?

	Huawei, HiSilicon
	We are OK with Proposal 2.3-2C


	Qualcomm
	OK with Proposal 2.3-2C

	LG Electronics
	Thanks for reflecting our comments on MSGB-RNTI. However, still further improvement of Proposal 2.3-2C seems necessary. In addition, do we need to say “the first” 120 kHz slot? This gives an impression that there are several 120 kHz slots that contain the PRACH slot, however, from my understanding, there is only one unique 120 kHz slot corresponding to the PRACH slot. If this is the case, we can remove “first” as highlighted below.
Proposal 2.3-2C (Modified)
· For 480kHz and 960kHz PRACH, reuse the RA-RNTI and MSGB-RNTI formula as FR2 and express the slot indexes t_id based on 120kHz SCS:
· RA-RNTI =1+s_id+14×t_id+14×80×f_id +14×80×8×ul_carrier_id
· MSGB-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 14 × 80 × 8 × 2
· where the subcarrier spacing to determine t_id is based on the value of µ specified in clause 5.3.2 in TS 38.211 [8] for µ = {0, 1, 2, 3}, and t_id is the index of the first 120 kHz slot in a system frame that contains the PRACH occasion (0 ≤ t_id < 80) for µ = {5, 6}.
· Send LS to RAN2 on the updates on RA-RNTI and MSGB-RNTI.





<Summary of 2nd Round Discussion>
Companies are converging on Proposal 2.3-2C and seems to be generally agreeable.

3rd Round Discussion
Companies are asked to comment if they have concerns on Proposal 2.3-2D (minor edit on top of 2.3-2C based on LGE comments). Otherwise, moderator suggests to approving the proposal over email.

Proposal 2.3-2D
· For 480kHz and 960kHz PRACH, reuse the RA-RNTI and MSGB-RNTI formula as FR2 and express the slot indexes t_id based on 120kHz SCS:
· RA-RNTI =1+s_id+14×t_id+14×80×f_id +14×80×8×ul_carrier_id
· MSGB-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 14 × 80 × 8 × 2
· where the subcarrier spacing to determine t_id is based on the value of µ specified in clause 5.3.2 in TS 38.211 [8] for µ = {0, 1, 2, 3}, and t_id is the index of the first 120 kHz slot in a system frame that contains the PRACH occasion (0 ≤ t_id < 80) for µ = {5, 6}.
· Send LS to RAN2 on the updates on RA-RNTI and MSGB-RNTI.

Proposal 2.3-2E
· For 480kHz and 960kHz PRACH, reuse the RA-RNTI and MSGB-RNTI formula as FR2 and express the slot indexes t_id based on 120kHz SCS:
· RA-RNTI =1+s_id+14×t_id+14×80×f_id +14×80×8×ul_carrier_id
· MSGB-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 14 × 80 × 8 × 2
· where the subcarrier spacing to determine t_id is based on the value of µ specified in clause 5.3.2 in TS 38.211 [8] for µ = {0, 1, 2, 3}, and t_id is the index of the first 120 kHz slot in a system frame that contains the PRACH occasion (0 ≤ t_id < 80) for µ = {5, 6}.
· Note: It is assumed that there is only one 480 or 960 kHz PRACH slot in a 120kHz slot, such that RA-RNTI and MSGB-RNTI does not result in ID collision.
· Send LS to RAN2 on the updates on RA-RNTI and MSGB-RNTI.


Company Comments/Inputs
	Company
	Comments

	LG Electronics
	Support

	ZTE, Sanechips
	We are fine with this proposal.

	Futurewei
	Thanks to FL for his efforts. With the above formula, new collisions occasions are introduced when there are two PRACH slots in the 120kHz reference slot. Given that we are the only company opposing the formula we could join the majority if the following note is added 
Note: The RA-RNTI/MSGB-RNTI formula may introduce additional collisions occasions when there are two PRACH slots in the 120kHz reference slot.

	Intel
	Although, Proposal 2.3-2D is not our first preference, we can live with it for the sake of progress and close this issue.

	Moderator
	Can you clarify in which case there are two PRACH slots in 120kHz reference slot?
The reference slot was agreed as 60kHz in RAN1 #106-e. The selection of the n_slot^RA of equal to 3, 7 for 480kHz, and 7, 15 for 960kHz guarantee’s that there are no two PRACH slots in 120kHz slot.
With that said, I’ve added a note to address Futurewei’s concern in Proposal 2.3-2E

	Qualcomm
	Not sure we need the added note in Proposal 2.3-2E as it is clear from the agreement in Proposal 2.2-1. But we are ok. 

	LG Electronics
	We share the view with Qualcomm in the last NOTE in Proposal 2.3-2E, but we are OK.

	Ericsson
	Support Proposal 2.3-2D; however, we think splitting the 3rd sub-bullet in two makes is more clear:
· where the subcarrier spacing to determine t_id is based on the value of µ specified in clause 5.3.2 in TS 38.211 [8] for µ = {0, 1, 2, 3}, and
· for µ = {5, 6}, t_id is the index of the first 120 kHz slot in a system frame that contains the PRACH occasion (0 ≤ t_id < 80) for µ = {5, 6}.
Similar view as Qualcomm on Proposal 2.3-2E, but if the note must be kept to secure an agreement, then suggest the following:
Note: It is assumed that As per previous RAN1 agreement, there is only one 480 or 960 kHz PRACH slot in a 120kHz slot, such that RA-RNTI and MSGB-RNTI does not result in ID collision.

	ETRI
	Support Proposal 2.3-2E

	Mediatek 
	We support Proposal 2.3-2E.

	Intel
	We can accept either Proposal 2.3-2D or Proposal 2.3-2E





<Summary of 3rd Round Discussion>
Companies are converging. Moderator suggest checking the latest edits from Ericsson to check if they are acceptable.

Proposal 2.3-2F (agreed)
· For 480kHz and 960kHz PRACH, reuse the RA-RNTI and MSGB-RNTI formula as FR2 and express the slot indexes t_id based on 120kHz SCS:
· RA-RNTI =1+s_id+14×t_id+14×80×f_id +14×80×8×ul_carrier_id
· MSGB-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 14 × 80 × 8 × 2
· where the subcarrier spacing to determine t_id is based on the value of µ specified in clause 5.3.2 in TS 38.211 [8] for µ = {0, 1, 2, 3}
· , and for µ = {5, 6}, t_id is the index of the first 120 kHz slot in a system frame that contains the PRACH occasion (0 ≤ t_id < 80) for µ = {5, 6}.
· Note: It is assumed that As per previous RAN1 agreement, there is only one 480 or 960 kHz PRACH slot in a 120kHz slot, such that RA-RNTI and MSGB-RNTI does not result in ID collision.
· Send LS to RAN2 on the updates on RA-RNTI and MSGB-RNTI.

4th Round Discussion
Please check on proposal 2.3-2F, which just has minor edits. Please only comment if you have serious concerns of the proposal. Otherwise, moderator will assume this can be approved by email as well.

Company Comments/Inputs
	Company
	Comments

	LG Electronics
	We are OK with Proposal 2.3-2F, by removing “for µ = {5, 6}” in the sub-bullet above the NOTE.

	Ericsson
	Support Proposal 2.3-2F

Editorial: µ = {5, 6} at the end of the 2nd sub-bullet can be deleted, since it appears at the beginning of the bullet.

	Moderator
	Sorry for that. I will assume directly editing the typo is acceptable. I’ve made an exception of updating an existing Proposal 2.3-2F. I hope this is ok by all.

	LG Electronics
	Support Proposal 2.3-2F.

	Nokia4
	We support Proposal 2.3-2F.

	ZTE, Sanechips
	We support Proposal 2.3-2F.

	Intel
	We can accept Proposal 2.3-2F

	CATT
	Ok with Proposal 2.3-2F.



<Summary of 4th Round Discussion>
Proposal 2.3-2F seems to be acceptable and suggest approving over email.
With this moderator assumes this topic is closed.

Proposal 2.3-2F has been approved over email on Nov 18.

[Discussion CLOSED]


2.2.4 RAR Window
· From [1] Huawei/HiSilicon:
· Support maximum of 40 ms for ra-ResponseWindow for operation with shared spectrum and msgB-ResponseWindow for both operations with and without shared spectrum. Support indicating two LSBs of SFN at which gNB has received msg1 (MsgA) in DCI format 1_0 with CRC scrambled by RA-RNTI (MsgB-RNTI).
· From [4] ZTE/Sanechips
· Reuse the maximum of 40 ms for ra-ResponseWindow for unlicensed band and the same window size for msgB-ResponseWindow for both licensed and unlicensed band in 52.6GHz and 71GHz. 


Summary of Discussions
Few companies commented on the RAR window size for 60 GHz, and suggested to use 40 msec window. This also requires support of 2 bits in DCI format 1_0 indicating the two LSB of the SFN that PRACH was sent.

1st Round Discussion
Discuss on the following proposal.


Proposal 2.4-3
· Support maximum of 40 ms for ra-ResponseWindow for operation with shared spectrum and msgB-ResponseWindow for both operations with and without shared spectrum. Support indicating two LSBs of SFN at which gNB has received msg1 (MsgA) in DCI format 1_0 with CRC scrambled by RA-RNTI (MsgB-RNTI).


Company Comments/Inputs
	Company
	Comments

	LG Electronics
	Support

	ZTE, Sanechips
	We support this proposal. 

	Huawei, HiSilicon 
	Support Proposal 2.4-3

	Intel
	Ok with proposal.

	Futurewei
	We are OK with proposal

	CATT
	Ok with proposal.




<Summary of 1st Round Discussion>
No objections were received for Proposal 2.4-3. Therefore, moderator assumes it can be approved over email.

2nd Round Discussion
Suggest approving Proposal 2.4-3 over email. Please only comment if you have concerns.

Updated proposal based on Ericsson comments.

Proposal 2.4-3A (agreed)
· Conclusion:
· For FR2-2, support the same mechanism as in Rel-16 for extended RAR window for both 4-step and 2-step RACH.


	Company
	Comments

	Ericsson
	We want to check the common understanding on this proposal. Is the understanding that the exact same mechanism for extended RAR window as in Rel-16 is re-used for FR2-2?

We are okay with supporting the same mechanism as Rel-16, and in that case we don't think there is a need for an agreement. We should simply conclude the following:

Conclusion:
For FR2-2, support the same mechanism as in Rel-16 for extended RAR window for both 4-step and 2-step RACH.

	ZTE, Sanechips
	We support the moderator’s suggestion.

	Moderator
	Added conclusion proposal from Ericsson. Hopefully this is an equivalent proposal is ok by companies.

	Huawei, Hisilicon
	We can support the original Proposal 2.4-3 or Proposal 2.4-3A.



<Summary of 2nd Round Discussion>
Proposal 2.4-3A seems to be cleaner description of Proposal 2.4-3, and companies seems to be generally ok with the proposal.



3rd Round Discussion
Please comment only if you have concerns on Proposal 2.4-3A. Otherwise, moderator assumes it can be approved over email.

Company Comments/Inputs
	Company
	Comments

	Ericsson
	It seems that the moderator was leaning toward Proposal 2.4.3a for email endorsement, but the above says Proposal 2.4.3.

We prefer 2.4.3a to avoid any confusion, i.e., reuse Rel-16 procedure.






<Summary of 3rd Round Discussion>
No objections received for Proposal 2.4-3A. Suggest approving over email. With that moderator assumes this topic is now closed.

[Discussion CLOSED]

2.2.5 Ngap between PRACH-SSB and PRACH-PUSCH/PUCCH/SRS
There PRACH validation is considered in [TS 38.213]
“A PRACH occasion in a PRACH slot is valid if it does not precede a SS/PBCH block in the PRACH slot and starts at least  symbols after a last SS/PBCH block reception symbol, where  is provided in Table 8.1-2”
Table 8.1-2:  values for different preamble SCS 
	Preamble SCS
	

	1.25 kHz or 5 kHz
	0

	15 kHz or 30 kHz or 60 kHz or 120 kHz
	2



“For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where  for  or 1,  for  or , and  is the SCS configuration for the active UL BWP. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214].”

· From [2] Futurewei:
· Update the table 8.1-2 to indicate the necessary Ngap for higher SCS.
· From [4] ZTE/Sanechips
· Update Table 8.1-2 in TS 38.213 as follows:
· For 480 and 960kHz, Ngap = 16
· Define the symbol level gap N =32 between PRACH and PUSCH/PUCCH/SRS for 480kHz and 960kHz.
· From [15] Samsung
· For FR2-2,
· Minimum gap between a valid RO and a SS/PBCH block  for 120 kHz,  for 480 kHz, and  for 960 kHz;
· Minimum gap separating PRACH transmission and PUSCH/PUCCH/SRS transmission  for 120 kHz,  for 480 kHz, and  for 960 kHz;
· The term when determining the gap between a PDCCH order and the PRACH transmission  for FR2-2.
· From [25] Mediatek
· RAN 1 to discuss the value of  for NR operation in 52.6-71 GHz.


Summary of Discussions
The symbol gap between PRACH and other signals/channels are required to be defined for 480 and 960 kHz case. Several companies provided resolution for this issue.

1st Round Discussion
Discuss on the following proposals. As for delta_delay between PDCCH order and PRACH of 0.25msec. FR2 covers both FR2-1 and FR2-2. Therefore, instead of agreement, conclusion might suffice.

Proposal 2.5-1 (agreed)
· Update the Table 8.1-2 in TS38.213 to indicate the Ngap (gap between valid RO and SS/PBCH) for 480 kHz and 960 kHz SCS as follows:
·  for 480 kHz
·  for 960 kHz;

Proposal 2.5-1A (agreed)
· For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than 𝑁 symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where 𝑁=16 for 𝜇=5, 𝑁=32 for 𝜇=6, and 𝜇 is the SCS configuration for the active UL BWP. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214].


Proposal 2.5-1B (agreed)
· Conclusion:
·  as part of gap between last symbol of PDCCH order reception and first symbol of the PRACH transmission for FR2-2 uses the same value as FR2-1 (i.e. single value for FR2).

Company Comments/Inputs
	Company
	Comments

	LG Electronics
	Support Proposals 2.5-1, 2.5-1A, and 2.5-1B.

	Qualcomm
	Support Proposals 2.5-1, 2.5-1A, and 2.5-1B.

	DOCOMO
	Fine with Proposals 2.5-1, 2.5-1A, and 2.5-1B.

	Nokia(1st round)
	Proposal 2.5-1: OK
Proposal 2.5-1A: OK
Proposal 2.5-1B: OK

	ZTE, Sanechips
	We prefer to define the same gap value for 480kHz and 960kHz as follows.
Proposal 2.5-1
· Update the Table 8.1-2 in TS38.213 to indicate the  (gap between valid RO and SS/PBCH) for 480 kHz and 960 kHz SCS as follows:
Table 8.1-2:  values for different preamble SCS 
	Preamble SCS
	

	1.25 kHz or 5 kHz
	0

	15 kHz or 30 kHz or 60 kHz or 120 kHz
	2

	480kHz or 960kHz
	16



Proposal 2.5-1A
· For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than 𝑁 symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where 𝑁=16 for 𝜇=5, N=32 for 𝜇=5, 6, and 𝜇 is the SCS configuration for the active UL BWP. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214].
However, we are also fine with Proposal 2.4-1, Proposal 2.4-1A,  Proposal 2.4-1B if they are supported by most companies. We are open for other values as long as persuasive reasons are provided.

By the way the gap of preamble and PUSCH in 2-step RACH is also needed to be discussed. 
The details are provided as follows (section 8.1A in TS 38.213):
For a Type-2 random access procedure, a UE transmits a PUSCH, when applicable, after transmitting a PRACH. The UE encodes a transport block provided for the PUSCH transmission using redundancy version number 0. The PUSCH transmission is after the PRACH transmission by at least  symbols where  for  or ,  for  or , and  is the SCS configuration for the active UL BWP.
We suggest N=32 for 480k and 960K.

	Huawei, HiSilicon
	Proposal 2.5-1: Support
Proposal 2.5-1A: Support
We prefer to hold off on Proposal 2.5-1B for now.

	Intel
	We are open to discuss Ngap values for SCS 480 kHz/960 kHz.
Support the conclusion in Proposal 2.5-1B.

	Samsung
	Proposal 2.5-1: Support
Proposal 2.5-1A: Support
Proposal 2.5-1B: Support

	Futurewei
	Proposal 2.5-1:    Support
Proposal 2.5-1A: Support
Proposal 2.5-1B: Support

	vivo
	Proposal 2.5-4: Support
Proposal 2.5-4A: Support
Proposal 2.5-4B: Support

	CATT
	Proposal 2.5-4: Support
Proposal 2.5-4A: Support
Proposal 2.5-4B: Support




<Summary of 1st Round Discussion>
All companies, except two, seems to support Proposal 2.5-1, 5A, and 5B. The two companies stated while they do not prefer, would be ok to accept the proposal. The same company mentioned similar proposal for 2 step PRACH is needed.

Proposal 2.5-1C
· For a Type-2 random access procedure, a UE transmits a PUSCH, when applicable, after transmitting a PRACH. The UE encodes a transport block provided for the PUSCH transmission using redundancy version number 0. The PUSCH transmission is after the PRACH transmission by at least  symbols where  for  or , and  is the SCS configuration for the active UL BWP.

2nd Round Discussion
Suggest approving Proposal 2.5-1, 2.5-1A and 2.5-1B over email.

Please comment on Proposal 2.5-1C. Moderator assumes it is similar to other proposals and should be acceptable. Please only comment if you have concerns on Proposal 2.5-1C.

Updated proposal based on Ericsson comments.

Proposal 2.5-1D
· For a Type-2 random access procedure, a UE transmits a PUSCH, when applicable, after transmitting a PRACH. The UE encodes a transport block provided for the PUSCH transmission using redundancy version number 0. The PUSCH transmission is after the PRACH transmission by at least  symbols where  for or and  for , and  is the SCS configuration for the active UL BWP.


Company Comments/Inputs
	Company
	Comments

	Ericsson
	We support 2.5-1, 2.5-1A, and 2.5-1B

We do not support 2.5-1C as is. We think the same 4x and 8x scaling principle as in Proposals 2.3-1 and 2.3-1A should be used. Hence we recommend the following revision of Proposal 2.4-1C:

Proposal 2.5-1D:
· For a Type-2 random access procedure, a UE transmits a PUSCH, when applicable, after transmitting a PRACH. The UE encodes a transport block provided for the PUSCH transmission using redundancy version number 0. The PUSCH transmission is after the PRACH transmission by at least  symbols where for   for  or , and  is the SCS configuration for the active UL BWP.


	Qualcomm
	We support 2.5-1, 2.5-1A, and 2.5-1B
We support Ericsson’s revision of 2.3-1C (i.e., Proposal 2.4-1D)

	LG Electronics
	We share the view with Ericsson.

	Apple 
	We support 2.5-1, 2.5-1A, and 2.5-1B
Proposal 2.5-1D from Ericsson is acceptable for us. 

	vivo
	We share the view with Ericsson.

	Nokia(2nd round)
	We are OK with proposal 2.5-1D from Ericsson.

	ZTE, Sanechips
	We are fine with Proposal 2.5-1, Proposal 2.5-1A and Proposal 2.5-1B.
Although originally we support Proposal 2.5-1C, we can compromise with Proposal 2.5-1D if the majority of companies support it .

	Moderator
	Added update from Ericsson

	Huawei, HiSilicon
	We support 2.5-1, 2.5-1A.
We can accept 2.5-1B for the sake of progress
We can accept Proposal 2.5-1D





<Summary of 2nd Round Discussion>
All commented companies seem to be ok with Proposal 2.5-1D.

Proposal 2.5-1, 2.5-1A, and 2.5-1B has been agreed over email on Nov 15.


3rd Round Discussion
Please comment only if you have concerns on Proposal 2.5-1D. Moderator assumes this can be also approved over email.

Proposal 2.5-1D (agreed)
· For a Type-2 random access procedure, a UE transmits a PUSCH, when applicable, after transmitting a PRACH. The UE encodes a transport block provided for the PUSCH transmission using redundancy version number 0. The PUSCH transmission is after the PRACH transmission by at least  symbols where  for  and  for , and  is the SCS configuration for the active UL BWP.



Company Comments/Inputs
	Company
	Comments

	ZTE, Sanechips
	We support the Proposal 2.5-1D.






<Summary of 3rd Round Discussion>
No objections were received for Proposal 2.5-1D. Moderator suggest approving over email. With this moderator assume this discussion is now closed.

Proposal 2.4-1D has been approved over email on Nov 18.


[Discussion CLOSED]


2.2.6 Other aspects on PRACH
· From [2] Futurewei:
· Support short control signaling LBT exception for RACH transmissions.
· From [17] Interdigital
· For 52.6 – 71 GHz, support sharing and extending the COT for LBT-free PRACH transmission in the consecutive ROs. Consider using preambles scrambled with cover codes in PRACH transmission to inform an ongoing RACH occasion. As such, upon successful detection of the cover code, the UE could consider extending the initiated COT for LBT-free PRACH transmission.

Summary of Discussions
Companies provide some inputs related to LBT aspects for PRACH. Moderator think better agenda item for discussion is A.I. 8.2.6.

1st Round Discussion
Moderator suggest discussing LBT aspects under 8.2.6 channel access agenda.

Company Comments/Inputs
	Company
	Comments

	LG Electronics
	Agree with Moderator’s comment.

	ZTE, Sanechips
	Agree with moderator’s suggestion.

	Intel
	Agree with moderator’s suggestion

	CATT
	Agree with moderator’s suggestion




<Summary of 1st Round Discussion>
No comments were received to further discussion the outstanding issues during 1st round discussion. Moderator assumes there are no other topics that require discussion.

[Discussion CLOSED]


2.3 Others Aspects 

1st Round Discussion
Companies are asked to provide comments on any other issues that needs to be addressed in order to complete the WI.

Company Comments/Inputs
	Company
	Comments

	-
	-




<Summary of 1st Round Discussion>
[To be filled by moderator]

No comments were received during 1st round discussion. Moderator assumes there are no other topics that require discussion.

[Discussion CLOSED]


3. Summary of Proposals for Email Approval

Set of nearly stable proposals for email approval from 5th round – requires final check
Proposal 1.1-4F
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· Note:
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations
· For operation with and without shared spectrum channel access, =64 indicates that the SS/PBCH block index and the candidate SS/PBCH block index have a one-to-one mapping relationship.


Proposal 1.3-2D
· Working assumption: For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz,
· After supporting entries for multiplexing pattern 1 for the agreed pairs of (, ) ={(24, 2), (48, 1), (48,2)} (with required RB offsets), if additional entries are left, support multiplex pattern 3 with 24 PRB and 2 symbol duration, and multiplexing pattern 3 with 48 PRB and 2 symbol duration.

Proposal 1.3-2E
· Working assumption: For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, 
· After supporting entries for multiplexing pattern 1 for the agreed pairs of (, ) ={(24, 2), (48, 1), (48,2)} (with required RB offsets) and multiplex pattern 3 with 24 and 48 PRB and 2 symbol duration (with required RB offsets), if additional entries are left, support multiplexing pattern 1 with 96 PRB and 2 symbol duration
· Note: the working assumption can be confirmed once RAN1 agrees on the number of needed SSB-CORESET0 offsets for 24 and 48 RB CORESET0 based on RAN4 channelization design.
Proposal 1.4-5A
· If  is indicated, the same interpretation of ssb-PositionsInBurst in SIB1 or ServingCellConfigCommon as in Rel-16 is supported, i.e.:
· A bit set to 1 at position  indicates SS/PBCH block index k-1
· The UE assumes that a bit at position k >  is set to 0
· For ssb-PositionsInBurst in SIB1, the UE assumes that a bit at groupPresence corresponding to a SS/PBCH block index ≥  is set to 0
· Note: for ssb-PositionsInBurst in SIB1, position k corresponds to the SS/PBCH block index indicated by a bit in inOneGroup and a bit in groupPresence
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommonSIB,
· for MSB k, k≥1, of inOneGroup and MSB m, m≥1, of groupPresense of ssb-PositionsInBurst:
· if MSB k of inOneGroup and MSB m of groupPresense are set to 1, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 may be transmitted; 
· if MSB k of inOneGroup or MSB m of groupPresense is set to 0, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 is not transmitted; 
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommon,
· ssb-PositionsInBurst bits correspond to supported ‘SSB indices’,
· and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to indicated bit(s) may be transmitted;
· and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to not indicated bit(s) are not transmitted
· Note to spec editor: The above three bullets maintain the same behavior as Rel-16 NR-U


Proposal 2.1-1E
· Update the Table 6.3.3.2-1 in TS 38.211 as follows:
· 

Table 6.3.3.2-1: Supported combinations of  and , and the corresponding value of .
	

	 for PRACH
	
 for PUSCH
	
, allocation expressed in number of RBs for PUSCH
	


	...
	...
	...
	...
	...

	139
	120
	120
	12
	2

	139
	120
	480
	4
	25

	139
	120
	960
	2
	23

	139
	480
	120
	48
	2

	139
	480
	480
	12
	2

	139
	480
	960
	6
	2

	139
	960
	120
	96
	2

	139
	960
	480
	24
	2

	139
	960
	960
	12
	2

	571
	120
	120
	48
	2

	571
	120
	480
	13
	25

	571
	120
	960
	7
	47

	571
	480
	120
	192
	2

	571
	480
	480
	48
	2

	571
	480
	960
	24
	2

	1151
	120
	120
	97
	6

	1151
	120
	480
	25
	23

	1151
	120
	960
	13
	45




Proposal 2.3-LS
· Endorse draft LS in R1-2112734

4. Summary of Agreements from RAN1 #107-e
Agreements made from 11/11 GTW session
Agreement:
· Support DBTW with 480 and 960 kHz SCS
· For licensed and unlicensed operation, support 64 candidate SSB positions in a half frame
· Use 2 bits for Q: 
· subcarrierspacingCommon 
· working assumption: spare bit in MIB
· Send LS to RAN2 for confirming the use of the spare bit in MIB
· The use 2 bit for Q can be revisited if RAN2 tells RAN1 that the spare bit cannot be used


Agreements approved over email on 11/15
Agreement:
· Confirm WA of the following:
· (From #106-bis-e) Support DBTW for 120 kHz.
· (From #106-e) For 120kHz SSB, the number of candidates SSBs in a half frame is 64.

Agreement:
· For SCS that support DBTW, UE derives the QCL relation between candidate SSBs by the value of  , where  is the candidate SSB index.

Conclusion:
· The bit-width of ssb-PositionsInBurst in SIB1 and ServingCellConfigCommon is kept the same as in Rel-15 (i.e., 16-bits in SIB1 and 64-bits in ServingCellConfigCommon).

Agreement:
· If multiplexing pattern 3 for 480 and 960 kHz is supported, the TDRA allocation table C is updated as follows:
· Row index 6 (previously reserved) is set to
· Dmrs-TypeA-Position: 2,3
· PDSCH mapping type: Type B
· K0 : 0
· S = 11
· L = 2

Agreement:
· Finalizing PRACH slot index for 480 and 960 kHz (removal of bracket of previous agreement)
· when number of PRACH slots in a reference slot is 1,
·   for 480kHz and  for 960kHz PRACH
· when the number of PRACH slots in a reference slot is 2,
·  for 480kHz and  for 960kHz PRACH 


Agreement:
· Update the Table 8.1-2 in TS38.213 to indicate the Ngap (gap between valid RO and SS/PBCH) for 480 kHz and 960 kHz SCS as follows:
·  for 480 kHz
·  for 960 kHz;

Agreement:
· For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than 𝑁 symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where 𝑁=16 for 𝜇=5, 𝑁=32 for 𝜇=6, and 𝜇 is the SCS configuration for the active UL BWP. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214].

Conclusion:
·  as part of gap between last symbol of PDCCH order reception and first symbol of the PRACH transmission for FR2-2 uses the same value as FR2-1 (i.e. single value for FR2).


Agreements made from 11/17 GTW session
Agreement:
· For 480 kHz, slot index, n, that contain SSB are:
· n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, 16,17,18,19,20,21,22,23, 24,25,26,27,28,29,30,31}
· For 960 kHz, slot index, n, that contain SSB are:
· n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, 16,17,18,19,20,21,22,23, 24,25,26,27,28,29,30,31}



Agreements approved over email on 11/18 (before last GTW)
Agreement:
· For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {120, 120} kHz,
· use Table 13-12 in TS38.213 for multiplexing pattern 1,
· use Table 13-15 in TS38.213 for multiplexing pattern 3.
Agreement:
· For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, parameter X from previous RAN1 agreement is set to:
· X = 1.25 for 480 kHz
· X = 0.625 for 960 kHz

Conclusion:
· For FR2-2, support the same mechanism as in Rel-16 for extended RAR window for both 4-step and 2-step RACH.

Agreement:
· For a Type-2 random access procedure, a UE transmits a PUSCH, when applicable, after transmitting a PRACH. The UE encodes a transport block provided for the PUSCH transmission using redundancy version number 0. The PUSCH transmission is after the PRACH transmission by at least  symbols where  for  and  for , and  is the SCS configuration for the active UL BWP.

Agreement:
· draft LS in R1-2112614 is now endorsed. 
· Daewon to provide the final LS with Tdoc number in the inbox and announce it by email

Agreement:
· For 480 and 960 kHz, supported DBTW lengths are:
· {1.25, 1, 0.75, 0.5, 0.25, 0.125, X} ms, where X = 0.0625 if Q=8 is supported and X is removed if Q=8 is not supported. 
Agreement:
· SSB-PositionQCL-Relation IE to indicate QCL relationship between SSB positions for FR2-2 are same set of values supported for  in MIB.

Agreement:
· For operation with shared spectrum access, for SS/PBCH block and CORESET#0 multiplexing pattern 3, a UE monitors PDCCH in the Type0-PDCCH CSS set over slots that include Type0-PDCCH monitoring occasions associated with SS/PBCH blocks that are quasi co-located with the SS/PBCH block that provides a CORESET for Type0-PDCCH CSS set.

Agreement:
· For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, parameter Y from previous RAN1 agreement is Y = 

Agreement:
· For 480kHz and 960kHz PRACH, reuse the RA-RNTI and MSGB-RNTI formula as FR2 and express the slot indexes t_id based on 120kHz SCS:
· RA-RNTI =1+s_id+14×t_id+14×80×f_id +14×80×8×ul_carrier_id
· MSGB-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 14 × 80 × 8 × 2
· where the subcarrier spacing to determine t_id is based on the value of µ specified in clause 5.3.2 in TS 38.211 [8] for µ = {0, 1, 2, 3}
· for µ = {5, 6}, t_id is the index of the 120 kHz slot in a system frame that contains the PRACH occasion (0 ≤ t_id < 80).
· Note: As per previous RAN1 agreement, there is only one 480 or 960 kHz PRACH slot in a 120kHz slot, such that RA-RNTI and MSGB-RNTI does not result in ID collision.
· Send LS to RAN2 on the updates on RA-RNTI and MSGB-RNTI.
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[9]  R1-2111307, “Discusson on initial access aspects,” OPPO
[10]  R1-2111385, “Considerations on initial access aspects for NR from 52.6 GHz to 71 GHz,” Sony
[11]  R1-2111463, “Initial Access Aspects,” Ericsson
[12]  R1-2111483, “Discussion on initial access aspects for extending NR up to 71 GHz,” Intel Corporation
[13]  R1-2111641, “Initial access aspects for NR from 52.6 GHz to 71GHz,” Lenovo, Motorola Mobility
[14]  R1-2111701, “Discussion on initial access aspects supporting NR from 52.6 to 71 GHz,” NEC
[15]  R1-2111725, “Initial access aspects for NR from 52.6 GHz to 71 GHz,” Samsung
[16]  R1-2111788, “Initial access aspects for NR from 52.6 GHz to 71 GHz,” Panasonic Corporation
[17]  R1-2111832, “Discussion on initial access channels and signals for operation in 52.6-71GHz,” InterDigital, Inc.
[18]  R1-2111861, “Initial access signals and channels,” Apple
[19]  R1-2111987, “Discussion on initial access aspects for NR from 52.6 to 71GHz,” ETRI
[20]  R1-2112011, “Initial access aspects,” Sharp
[21]  R1-2112029, “NR SSB design consideration for 52.6 GHz to 71 GHz,” Convida Wireless
[22]  R1-2112045, “Initial access aspects to support NR above 52.6 GHz,” LG Electronics
[23]  R1-2112096, “Initial access aspects for NR from 52.6 to 71 GHz,” NTT DOCOMO, INC.
[24]  R1-2112203, “Initial access aspects for NR in 52.6 to 71GHz band,” Qualcomm Incorporated
[25]  R1-2112290, “Remaining issues on initial access of 52.6-71 GHz NR operation,” MediaTek Inc.
[26]  R1-2112384, “Remaining issues on initial access aspects for NR beyond 52.6GHz,” WILUS Inc.

List of RAN1 Agreements on initial access
RAN1 #104-e
R1-2102073	[Draft] LS on beam switching gap for 60 GHz band	Intel Corporation
Final LS endorsed in R1-2102202


Agreement:
Send an LS to RAN4 to get input on gap required for gNBs and UEs for beam switching and for UL/DL and DL/UL switching.

Agreement:
Whether or not to support 240 kHz, 480kHz and 960kHz SCS for SSB and the conditions under which SSB for 240 kHz, 480 kHz and 960 kHz may be supported will be decided no later than RAN1#104bis-e.

Agreement:
For an unlicensed band that requires LBT, further study whether/how to support discovery burst (DB) and discovery burst transmission window (DBTW) at least for 120 kHz SSB SCS
· If DB supported 
· FFS: What signals/channels are included in DB other than SS/PBCH block
· If DBTW is supported
· Support mechanism to indicate or inform that DBTW is enabled/disabled for both IDLE and CONNECTED mode UEs
· FFS: how to support UEs performing initial access that do not have any prior information on DBTW.
· PBCH payload size is no greater than that for FR2
· Duration of DBTW is no greater than 5 ms
· Number of PBCH DMRS sequences is the same as for FR2
· The following points are additionally FFS:
· How to indicate candidate SSB indices and QCL relation without exceeding limit on PBCH payload size
· Details of the mechanism for enabling/disabling DBTW considering LBT exempt operation and overlapping licensed/unlicensed bands
· Whether or not to support DBTW for SSB SCS(s) other than 120 kHz if other SSB SCS(s) are supported

Agreement:
For CORESET#0 and Type0-PDCCH search space configured in MIB:
· Support {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {120, 120} kHz
· Support at least SSB and CORESET#0 multiplexing patterns, number of RBs for CORESET#0, number of symbols (duration of CORESET#0) that are supported in Rel-15/16 for {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS = {120, 120} kHz.
· FFS: Supporting additional values
· FFS: Supported values for SSB to CORESET#0 offset RBs
· If 480kHz SSB SCS that configures CORESET#0 and Type0-PDCCH CSS in MIB is agreed to be supported,
· Support {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {480, 480} kHz
· If 960 kHz SSB SCS that configures CORESET#0 and Type0-PDCCH CSS in MIB is agreed to be supported,
· Support {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {960, 960} kHz
· If 240 kHz SSB SCS is agreed to be supported,
· Support {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {240, 120} kHz
· FFS: any other combinations between one of SSB SCS (120, 240, 480, 960) and one of CORESET#0 SCS (120, 480, 960)
· FFS: initial timing resolution based on low SCS (120 kHz) and its impact on the performance of higher SCS (480/960 kHz)

Agreement:
For 480 kHz and 960 kHz SSB SCS (if agreed)
· Study further on reserving symbol gap between SSB positions with different SSB index (and possibly between SSB position and other signal/channels)
· FFS: whether symbol gap is needed for only 960 kHz or both 480 and 960 kHz.
· Study further on reserving gap for UL/DL switching within the pattern accounting possibility for reserving UL transmission occasions in the SSB pattern
· Study should account for inputs from RAN4

Agreement:
· For initial access and non-initial access use cases, support 120kHz PRACH SCS with sequence length L=571, 1151 (in addition to L=139) for PRACH Formats A1~A3, B1~B4, C0, and C2.
· For non-initial access use cases, 
· if 480kHz and/or 960 kHz SSB SCS is agreed to be supported, support 480 and/or 960 kHz PRACH SCS with sequence length L=139 for PRACH Formats A1~A3, B1~B4, C0, and C2, respectively.
· FFS: support of sequence length L = 571, 1151
· FFS: Support of 480 and/or 960 kHz PRACH SCS for initial access use cases, if 480 and/or 960 kHz SSB SCS is agreed to be supported for initial access

Agreement:
If 480 and/or 960 kHz PRACH SCS is supported, RAN1 should study whether or not the current RA-RNTI calculation and PRACH identification in RAR correctly provides unique identification of PRACH.


RAN1 #104-bis-e
Agreement:
For the case where SSB location and SCS are explicitly provided to the UE (non-initial access) and SSB does not configure Type-0 PDCCH, support 480 kHz and 960 kHz numerologies for the SSB
· Note: Strive to minimize specification impact due to the new SCS for SSB


Agreement:
· For operation with shared spectrum channel access of NR 52.6 – 71 GHz, support discovery burst (DB) and define the DB same as in Rel-16 37.213 Section 4.0
· FFS: Support discovery burst transmission window (DBTW) at least for SSB with 120 kHz SCS with the following requirements
· PBCH payload size is no greater than that for FR2
· Duration of DBTW is no greater than 5 ms
· Number of PBCH DMRS sequences is the same as for FR2
· FFS: applicability of DBTW design for 120kHz to SSB with 480kHz and 960kHz SCS
· Support mechanism to indicate or inform that DBTW is enabled/disabled for both IDLE and CONNECTED mode UEs
· FFS: how to support UEs performing initial access that do not have any prior information on DBTW.
· FFS: details of the mechanism for enabling/disabling DBTW considering LBT exempt operation and overlapping licensed/unlicensed bands
· FFS: details of how to inform UEs of the configuration of DBTW

Agreement:
For SSB with 120kHz SCS for NR 52.6 GHz to 71 GHz,
· 120 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes {4, 8,16, 20} + 28×n, where index 0 corresponds to the first symbol of the first slot in a half-frame.
· For carrier frequencies within 52.6 GHz to 71GHz, support at least 𝑛 = 0, 1, 2, 3, 5, 6, 7, 8, 10, 11, 12, 13, 15, 16, 17, 18.
· Other values of n (if any) are FFS, and support of additional n values are subject to support of DBTW for 120kHz SSB

Agreement:
· PRACH configuration for 480/960 kHz SCS (if agreed)
· The minimum PRACH configuration period is 10 ms (as in FR2)
· For RO configuration for PRACH with 480/960kHz SCS,
· FFS: details of how to configure the 480/960 kHz PRACH ROs using [60 or 120 kHz] reference slot considering at least: 
· location of 480/960 kHz PRACH slot per reference slot
· location of duration containing 480/960khz PRACH slot pattern within 10ms
· potential impact to RA-RNTI calculation

RAN1 #105-e
Agreement:
For 480kHz/960kHz SSB, select one of the following alternatives:
· ALT 1) First symbols of the candidate SSB have index {X, Y} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame
· value of X and Y are identical for 480kHz and 960kHz
· FFS: exact value of X and Y
· ALT 2) First symbols of the candidate SSB have index {4, 8, 16,20} + 28*n, where index 0 corresponds to the first symbol of the first slot in a half-frame
· Values of n for 480kHz and 960kHz for ALT 1 and 2
· FFS: whether number of values for ‘n’ depend on LBT operation (i.e. LBT vs no-LBT)
· FFS: exact values of ‘n’ for each SCS
· Values of ‘n’ for one mode of operation shall be strictly a subset of values for another mode of operation, if two mode of operation exist for number of candidate SSBs
· FFS: whether values of ‘n’ shall not be all consecutive integer values (i.e. non-candidate SSB slots are positioned every few candidate SSB slots)


Proposal:
In addition to 120kHz, support 480 kHz SSB for initial access with support of CORESET0/Type0-PDCCH configuration in the MIB with following constraints.
· Limited sync raster entry numbers
· It is assumed that RAN4 supports a channelization design which results in the total number of synchronization raster entries considering both licensed and unlicensed operation in a 52.6 – 71 GHz band no larger than 665 (Note: the total number of synchronization raster entries in FR2 for band n259 + n261 is 602). If the assumption cannot be satisfied, it’s up to RAN4 to decide its applicability to bands in 52.6 – 71 GHz.
· only 480kHz CORESTE#0/Type0-PDCCH SCS supported for 480 kHz SSB SCS.
· SSB time domain candidate resource pattern (within a slot or pair of slots) for 480 and 960kHz SSB are identical
· Prioritize support SSB-CORESET0 multiplexing pattern 1. Other patterns discussed on a best effort basis.
· Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible
Formal objection sustained by: Huawei, MediaTek (would like to discuss at next meeting)


Proposal:
In addition to 120kHz, support both 480 and 960 kHz SSB for initial access with support of CORESET0/Type0-PDCCH configuration in the MIB with following constraints.
· Limited sync raster entry numbers
· It is assumed that RAN4 supports a channelization design which results in the total number of synchronization raster entries considering both licensed and unlicensed operation in a 52.6 – 71 GHz band no larger than 665 (Note: the total number of synchronization raster entries in FR2 for band n259 + n261 is 602). If the assumption cannot be satisfied, it’s up to RAN4 to decide its applicability to bands in 52.6 – 71 GHz.
· only 1 CORESTE#0/Type0-PDCCH SCS supported for each SSB SCS i.e., (480,480) and (960,960).
· SSB time domain candidate resource pattern (within a slot or pair of slots) for 480 and 960kHz SSB are identical
· Prioritize support SSB-CORESET0 multiplexing pattern 1. Other patterns discussed on a best effort basis.
· Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible
Formal objection sustained by: Huawei, MediaTek (object to 960 kHz)


Proposal:
To support ANR and PCI confusion detection for 480/960kHz SCS based SSB, support CORESET#0/Type0-PDCCH configuration in MIB of 480 and 960kHz SSB
· FFS: additional method(s) to enable support to obtain neighbor cell PCI and SIB1 contents related to CGI reporting
· Only 1 CORESTE#0/Type0-PDCCH SCS supported for each SSB SCS, i.e., (480,480) and (960,960).
· Prioritize support SSB-CORESET0 multiplexing pattern 1. Other patterns discussed on a best effort basis.
· Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible
· Note: From UE perspective, ANR detection for 480/960kHz SCS based SSB is not supported if the UE does not support 480/960 SCS for SSB.
· Note: for ANR, when reading the MIB, the cell containing the SSB is known to the UE, as defined in 38.133 specification.
Formal objection sustained by: Huawei


Agreement:
For the case agreed in RAN1 #104bis-e where 480/960 kHz SSB location and SCS are explicitly provided to the UE (non-initial access) 
· Support configuring CORESET#0/Type0-PDCCH for the purpose of ANR/PCI confusion detection by down selecting from the following two alternatives
· Alt 1) Using dedicated signaling
· Alt 2) Using configuration in MIB
· Note: for ANR, when reading the MIB, the cell containing the SSB is known to the UE, as defined in 38.133 specification.

Agreement:
For 480kHz and 960kHz PRACH, 
· Down-select among option 1 and 2
· Option 1) The reference slot duration corresponds to 60 kHz SCS. A PRACH slot index,  , corresponds to one of the starting 480/960 kHz PRACH slots within the reference slot.
· FFS: supported values of the starting PRACH slot index  within reference slot and whether or not the ROs for a given PRACH configuration can span more than one PRACH slot if gaps between consecutive ROs are supported for LBT and/or beam switching purposes
· Option 2) Each 120kHz RO corresponds to 4 and 8 candidate RO positions for 480kHz and 960kHz PRACH, respectively. Information about the number and locations of 480/960kHz candidate RO(s) are configured or pre-selected within each 120kHz RO. The reference 120kHz RO is determined by the current PRACH configuration method in Rel-15/16 specification.
· Following alternatives are considered on PRACH density
· ALT 1) At least the same density (i.e. number of PRACH slots per reference slot) as for 120kHz PRACH in FR2 is supported
· FFS: support for higher PRACH slot density (number of PRACH slots per reference slot) 
· ALT 2) at least the same RO density (i.e. number of RO per reference slot) as for 120kHz PRACH in FR2 is supported 
· FFS: support for higher RO density
· An “example” illustration of PRACH slots for 480/960kHz is shown below:
[image: ]
· FFS: whether and how to account for LBT in RO configuration (if needed)
· FFS: whether and how to account for beam switching gap in RO configuration (if needed)



Agreement:
FFS: Support DBTW at least for 120kHz 
· FFS whether DBTW will be applicable for 480/960 kHz SSB SCS 
· If DBTW is supported for 480/960kHz SSB: 
· For the case agreed in RAN1 #104bis-e where 480/960 kHz SSB location and SCS are explicitly provided to the UE (non-initial access), indication of DBTW configuration (e.g. enable/disable of DBTW,  , and DBTW length) are supported by dedicated signaling.
· For 120kHz SSB, support mechanism to distinguish at least the following scenarios: 
· Case 1) (Unlicensed with LBT off) + DBTW disabled
· Case 2) (Unlicensed with LBT on) + DBTW enabled
· Case 3) (Unlicensed with LBT on) + DBTW disabled
· Case 4) (Licensed) + DBTW disabled
· FFS: Whether/how LBT on/off is indicated in MIB 
· If not indicated in MIB, then FFS whether/how the UE determines different sizes of DCI 1_0 with CRC scrambled by SI-RNTI
· FFS: whether any case(s) can be combined for DBTW signaling design and how to handle implications to DCI 1_0 size ambiguity if is not distinguished in signaling
· FFS: whether all above cases need an explicit indication
· FFS: Whether a single indication can be used for combination of more than one cases
· For 120 kHz SSB, enable/disable of DBTW is indicated by one or more of the following methods: 
· Option 1) signaling in MIB 
· Option 1-1) disabling DBTW is jointly coded with 
· Option 1-2) indicated by other bit fields in MIB
· FFS: among options 1-1 and 1-2
· Option 2) distinct GSCN used by the SSB
· Option 3) By comparing the value of   in MIB and DBTW length after UE reads SIB1 or by comparing the value of   in MIB and default DBTW length of 5 ms before UE reads SIB1.
· FFS: whether to support option 1, 2, 3, or any combination of the options.
· Note: enable/disable signaling of DBTW by MIB or GSCN does not preclude other signaling methods

Agreement:
If DBTW is supported,
· Working assumption: MIB signaling to support
· Alt A) indication of  at least for 120kHz SSB 
· In this case, the total number of values of  to not exceed 4
· Alt B) Explicit indication of SSB index and/or SSB candidate location 
· FFS on the details of signaling
· FFS between Alt A, or B, or supporting both
· Supported DBTW lengths 
· Alt 1) 0.5, 1, 2, 3, 4, 5 msec 
· Note: same as Rel-16 FR1 NR-U
· Alt 2) maximum 5 msec 
· FFS other values
· FFS between Alt 1 and 2
· Number of candidate positions when DBTW is enabled 
· For 120kHz SSB 
· FFS between 64 or 80
· If DBTW is additionally supported for 480/960kHz SSB 
· FFS between 64 or 128




RAN1 #106-e
Conclusion:
RAN1 will continue discussions to develop solutions for supporting DBTW

Agreement:
· For 480 and 960kHz PRACH:
· The reference slot duration corresponds to 60 kHz SCS. A PRACH slot index,  , corresponds to one of the starting 480/960 kHz PRACH slots within the reference slot.


Agreement:
· For 480kHz and 960kHz sub-carrier spacing, first symbols of the candidate SSB have index {2, X} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame.



· Alt 1: X = 8
· Alt 2: X = 9

Agreement:
For 480kHz and 960kHz sub-carrier spacing, first symbols of the candidate SSB have index {2, 9} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame.

Working assumption:
For 120kHz SSB, the number of candidates SSBs in a half frame is 64.



Agreement:
For DBTW with 120kHz SCS (if supported), support DBTW lengths {0.5, 1, 2, 3, 4, 5} msec
· Note: this should be the same as Rel-16 NR-U DBTW lengths.


Agreement:
For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz,
· Support the following set of parameters.
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 

	1 
	24
	2

	1 
	48
	1

	1 
	48
	2


· Note: the number of entries corresponding the same {mux pattern, number of RB, number of symbol} tuple (listed above) will depend on required RB offsets that needs to be supported based on channel and sync raster design.
· FFS: addition other set of parameters


Agreement:
Do not support PRACH length L=571, 1151 for 960kHz PRACH and at least L =1151 for 480kHz PRACH. 

Agreement:
For 480 and 960kHz PRACH:
· At least the same RO density in time domain (i.e. number of specified RO per reference slot according the PRACH configuration index) as for 120kHz PRACH in FR2 is supported
· FFS: Support gap between consecutive ROs in time domain and the details to derive the gap


Agreement:
For 480 and 960kHz PRACH,
· When a PRACH slot can contain all time domain PRACH occasions corresponding to a PRACH Config. Index in Table 6.3.3.2-4 of 38.211 including gap(s) between consecutive PRACH occasions (if supported) to account for LBT and/or beam switching,
· and when number of PRACH slots in a reference slot is 1,
·   for 480kHz and  for 960kHz PRACH
· and when the number of PRACH slots in a reference slot is 2,
·  for 480kHz and  for 960kHz PRACH 
· FFS:  values, when a PRACH slot cannot contain all time domain PRACH occasions, corresponding to a PRACH Config. Index in Table 6.3.3.2-4 of 38.211 including gap(s) between consecutive PRACH occasions (if supported) to account for LBT and/or beam switching.
· FFS: whether to allow for additional  values if the maximum that can be configured for the number of FD RO’s is less than 8 (due to BW limitation)


RAN1 #106-bis-e
Working assumption:
Support DBTW for 120 kHz.
· FFS: Support for 480 kHz and 960 kHz

Conclusion:
Do not support gap between consecutive ROs for 480kHz and 960kHz

Agreement:
Same DCI size for DCI 1_0 in CSS regardless of channel access mode (i.e., LBT on/off). 
· Existing DCI size alignment in TS38.212 applies to DCI 1_0 and 0_0 in CSS.
 
Agreement:
· Indication of licensed and unlicensed operation is not explicitly indicated in MIB or PBCH payload.
· FFS: Whether or not to indicate licensed regime by different synchronization raster entries.
· Indication of use of LBT or no-LBT is not explicitly indicated in MIB or PBCH payload.
 
Agreement:
No other values of n other than agreed previously is supported for 120kHz SCS, where parameter ‘n’ is the set of values to determine the first symbols of the candidate SSB blocks for 120kHz SCS in agreement from RAN1 #104-bis-e.
 
Working assumption:
· For {SSB, CORESET#0/Type0-PDCCH} = {120, 120} kHz, support multiplexing pattern 1 with 96 PRB CORESET#0, and {1, 2} symbol durations
· Note: the working assumption can be confirmed once RAN1 agrees on the number of needed SSB-CORESET0 offsets for 24 and 48 RB CORESET0 based on RAN4 channelization design
 
Agreement:
Additionally, support PRACH length L=571 for 480kHz
 
Agreement:
Support 120 kHz and 480 kHz subcarrier spacing for initial UL BWP for PCell.
 
Working assumption:
For SCS that DBTW is supported, the following fields are used to indicate parameters related to operation of DBTW
· If only 1 bit is needed: subCarrierSpacingCommon
· If 2 bits is needed: subCarrierSpacingCommon, and 1 bit from pdcch-ConfigSIB1 (pending CORESET0 or search space design would allows for this bit), else, use the spare-bit (not the Msg Extension bit)
· The design of CORESET0 and search space shall be done without any consideration to this proposal 
· If 2 bits are needed for both 120kHz and 480/960kHz cases, then use the same bit field combination (i.e. use pdcch-ConfigSIB1 bit for 120/480/960 kHz or spare-bit for 120/480.960 kHz)
· Note: If pdcch-ConfigSIB1 bit is used, the use of controlResourceSetZero (searchSpaceZero) for 120 kHz and   searchSpaceZero (controlResourceSetZero) for 480/960 kHz is not precluded
· FFS: if 3 bits are required
· Note: the working assumption can be confirmed after RAN1 agrees on the number of needed SSB-CORESET0 offsets based on RAN4 channelization design
 
Agreement:
For 120kHz SCS, for [image: ] values:
· If 2 bits are available in MIB for [image: ], at least support {16, 32, 64}
· If 1 bit is available in MIB for [image: ], support {32, 64}
· FFS: methods to indicate more [image: ] values without increasing used number of bits, e.g., {16, 32, 64}
· Note: value [image: ] < 64 indicates DBTW enabled/supported and operation with shared spectrum.
· Note: For operation without shared spectrum channel access, a UE expects to be configured with [image: ] = 64. Use of [image: ]=64 in shared spectrum is not precluded.
· FFS: 1 bit or 2 bits used for [image: ]
 
 
Agreement:
Supported value of n for 480/960kHz SSB slot pattern:
· ALT A) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB
· same pattern will apply to 480kHz and 960kHz (i.e same N and M for 480 and 960 kHz)
· N = 2, M = 8
· FFS: starting position of n
· ALT B) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB
· scaled version pattern will apply between 480 and 960 kHz (i.e. N and M for 480kHz, 2N and 2M for 960 kHz)
· N = 2, M = 8
· FFS: starting position of n
· ALT C) slots that do not contain SSB correspond to the slots that do not contain SSB in 120 kHz Case D.
· Note: ALT 4 means that only slots 32-39 for 480 kHz SSB pattern are reserved for UL and 960 kHz SSB pattern is contiguous.
 
Agreement:
[bookmark: _Hlk85724704]For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, use the following table for multiplexing pattern 1:
· FFS: The value of X (> 0)
· FFS: whether or not to use different X value depending on whether DBTW is ON/OFF
· FFS: whether or not to use same or different X value for 480 and 960 kHz
· FFS: whether Y = [image: ], or Y=[image: ], or whether to remove entries with Y
	Index
	[image: ]
	Number of search space sets per slot
	[image: ]
	First symbol index

	0
	0
	1
	1
	0

	1
	0
	2
	1/2
	{0, if [image: ] is even}, {7, if [image: ] is odd}

	2
	X
	1
	1
	0

	3
	X
	2
	1/2
	{0, if [image: ] is even}, {7, if [image: ] is odd}

	4
	5
	1
	1
	0

	5
	5
	2
	1/2
	{0, if [image: ] is even}, {7, if [image: ] is odd}

	6
	0
	2
	1/2
	{0, if [image: ] is even}, {Y, if [image: ] is odd}

	7
	X
	2
	1/2
	{0, if [image: ] is even}, {Y, if [image: ] is odd}

	8
	5
	2
	1/2
	{0, if [image: ] is even}, {Y, if [image: ] is odd}

	9
	5 + X
	1
	1
	0

	10
	5 + X
	2
	1/2
	{0, if [image: ] is even}, {7, if [image: ] is odd}

	11
	5 + X
	2
	1/2
	{0, if [image: ] is even}, {Y, if [image: ] is odd}

	12
	0
	1
	2
	0

	13
	5
	1
	2
	0

	14
	Reserved

	15
	Reserved
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