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Introduction
This is the summary for discussion on maintenance of synchronization signals and PBCH in agenda item 7.1.1.1 based on the views expressed by companies in the contributions listed in the appendix and providing proposals for agreement. Purely editorial corrections have not been included as those can be raised with the specification editor directly.
OFDM signal generation

This issue was discussed in previous meeting and is related to the OFDM signal generation when is odd.
The following proposals were made
· Vivo: 
· 
Only even values of  are allowed for SSB SCS = 30kHz in FR1 or {SSB SCS, RMSI SCS} = {120, 60}kHz in FR2.
· LG Electronics: 
· Appropriate absoluteFrequencyPointA should be configured for achieving mod(k_SSB,N)=0.
· NEC: 
· Confirm SS/PBCH block is transmitted on the subcarrier grid of its own subcarrier spacing aligned with point A
· Samsung, NTT DOCOMO: 
· 
Introduce restrictions on the value of :
· for {SSB SCS, RMSI SCS} = {30 kHz, 15 kHz}, {30 kHz, 30 kHz}, {120 kHz, 60 kHz}, or {240 kHz, 120 kHz}, k_SSB should be restricted as an integer multiple of 2;
· for {SSB SCS, RMSI SCS} = {240 kHz, 60 kHz}, k_SSB should be restricted as an integer multiple of 4.
· Huawei, HISilicon:
· For SSB, reuse the signal generation formula with ,   denoting the number of RB in one SSB, and f0 is the centre frequency of SSB.
Offline conclusion:
· It is RAN1’s understanding that subcarrier alignment can be achieved by setting point A correctly
· UE’s are not expected to handle cases where point A has been set so that subcarriers are not aligned
· As an example, by configuring k_SSB to the values below, alignment can be achieved.
· for {SSB SCS, RMSI SCS} = {30 kHz, 15 kHz}, {30 kHz, 30 kHz}, {120 kHz, 60 kHz}, or {240 kHz, 120 kHz}, k_SSB should be restricted as an integer multiple of 2;
· for {SSB SCS, RMSI SCS} = {240 kHz, 60 kHz}, k_SSB should be restricted as an integer multiple of 4
· No RAN1 specification impact.


Sharp stated that it should be clarified that is  the largest subcarrier spacing configuration among all subcarrier spacing configurations provided in the cell-specific higher layer parameter scs-SpecificCarrierList
[bookmark: _Hlk515533636]Feature lead comment:  Do not see how “and  is the largest  value among the subcarrier spacing configurations provided to the UE for this carrer” can be misunderstood.
SSB Position Indication in ServingcellConfigCommon
This issue was raised in an LS from RAN2(R1-1808860). RAN1 should agree to an answer.
[bookmark: _Hlk522636597]For the first action, agree to something along the lines of: 
· The functionality of the 8+8 group bitmap format for SSB position indicated in SIB1 was intended to provide cell specific indication of SSB transmission that should be used during initial access procedures and possibly measurement purposes. The original intention of the full bitmap format for SSB position indicated in dedicated RRC to CONNECTED mode UEs are for PDSCH rate-matching purposes only, and the additional flexibility is to provide flexible resource utilization of resources occupied by SSB for PDSCH transmission.
For the second action, the companies giving their view supported the following:
· Option 1: Intel, NTT DOCOMO, Ericsson, Samsung, OPPO, MediaTek
· Option 2: vivo, Nokia, Huawei, HiSilicon, ZTE
· Option 2’: Add 8+8 bit to ServingCellConfigCommon for standalone mode only

Possible offline agreement regarding SSB Position Indication in ServingcellConfigCommon

For the first action, agree to something along the lines of: 
· The functionality of the 8+8 group bitmap format for SSB position indicated in SIB1 was intended to provide cell specific indication of SSB transmission that should be used during initial access procedures and possibly measurement purposes. The original intention of the full bitmap format for SSB position indicated in dedicated RRC to CONNECTED mode UEs are for PDSCH rate-matching purposes only, and the additional flexibility is to provide flexible resource utilization of resources occupied by SSB for PDSCH transmission.
For the second action, agree to the following:
· Agree to option 1
· It is RAN1’s understanding that RAN2 will capture in 38.331 that during handover and serving cell addition procedure, the value in the full bitmap indicate the same SSB position as indicated in target cell SIB1. 
· It is RAN1’s understanding is that the target cell can provide an updated full bitmap for rate matching purposes, if needed. 
· Correct section 8.1 in 38.213 that only in handover and (P)SCell addition cases, ssb-PositionsInBurst in ServingCellConfigCommon is used for SSB-to-RO mapping (in addition to being used for rate matching for dedicated PDSCH)
· Ask RAN2 to consider changing the name of ssb-PositionsInBurst in SIB1 to avoid confusion with ssb-PositionsInBurst in ServingCellConfigCommon


Offline conclusion:
For the LS from RAN2(R1-1808860): For the first action: 
· The functionality of the 8+8 group bitmap format for SSB position indicated in SIB1 was intended to provide cell specific indication of SSB transmission that should be used during initial access procedures. The original intention of the full bitmap format for SSB position indicated in dedicated RRC to CONNECTED mode UEs are for PDSCH rate-matching purposes only, and the additional flexibility is to provide flexible resource utilization of resources occupied by SSB for PDSCH transmission.

For the second action:
· Based on the above, from RAN1’s perspective, the solution would have been to have the 8+8 bitmap in ServingCellConfigCommonSIB and ServingCellConfigCommon and the full 64-bit bitmap in ServingCellConfig, but RAN1 realizes that this is a too late change for Rel-15. Although originally it was RAN1’s intention that the target cell can provide an updated full bitmap for rate matching purposes only, if needed, the current signaling creates some complexity in ensuring consistency in the signaled SSB position between the two methods (8+8 vs. 64-bit bitmap), especially related to the RACH procedure. As a result, RAN1 agrees that the two signaling methods shall indicate the same SSB position in Rel-15.
No RAN1 specification impact from the above conclusion.
[bookmark: _GoBack]Reply LS to RAN2 in R1-1809880.

The feature lead will draft a reply LS based on the discussion.
In addition, LGE and Samsung point out that the full butmap should be in ServingCellConfig and not in ServingCellConfigCommon. Unless RAN2 has already corrected this, this can be added to the LS above.

Need for 

CATT states that the parameter  is no longer needed while CMCC proposed to define it. ZTE touches on the same.

Proposal:
· 
Leave to 38.211 editor if additional is to capture 
Antenna port DM-RS for PBCH
ZTE pointed out that the antenna port for DM-RS for PBCH is missing. 

Proposal:
· Agree to the TP to section 7.4.3.1 of 38.211

-----  Start TP 38.211 section 7.4.3.1 -----
For an SS/PBCH block, the UE shall assume 

-	antenna port  is used for transmission of PSS, SSS, PBCH and DM-RS for PBCH,
-	the same cyclic prefix length and subcarrier spacing for the PSS, SSS, PBCH and DM-RS for PBCH,
-----  End TP 38.211 section 7.4.3.1 -----

SSB SCS clarification
Ericsson stated that the current text in section 4.1 on the used cases is for standalone operation when the UE access the cell in initial access. For non-standalone operation, the SCS of the SSB is signaled in dedicated signaling and the associated case needs to be clarified.

Agreements:
· At least for FR2, if the subcarrier spacing of SS/PBCH blocks is provided with the higher layer parameter subcarrierSpacing, a UE is not expected to be configured with different subcarrier spacings of SS/PBCH blocks for cells in intra-band contiguous carrier aggregation.
· Check further offline regarding FR1
· To adopt the following TP to section 4.1 of 38.213:

From the above cases, if the subcarrier spacing of SS/PBCH blocks is not provided by the higher layer parameter subcarrierSpacing, the applicable ones for a cell depend on a respective frequency band, as provided in [8-1, TS 38.101-1] and [8-2, TS 38.101-2]. A same case applies for all SS/PBCH blocks on the cell.  If 30kHz SS/PBCH block subcarrier spacing is indicated by higher layer parameter subcarrierSpacing, Case B shall be applied for frequency bands with only 15kHz SS/PBCH block subcarrier spacing as specified in [8-1, TS 38.101-1], and the case specified for 30kHz SS/PBCH block subcarrier spacing in [8-1, TS 38.101-1] shall be applied for bands with 30 kHz SS/PBCH block subcarrier spacing or both 15kHz and 30 kHz SS/PBCH block subcarrier spacing as specified in [8-1, TS 38.101-1]. 

Other
This are issues raised by a single company that need further discussion.
SS/PBCH block index
LG electronics stated that for SS/PBCH block index in the first scrambling description in Section 7.1.2 in TS38.212 is ambiguous since it does not state which block index bits it refers to.
Feature lead comment: The scrambling is of the PBCH codeword which is described in section 7.1.1. Only the 6th, 5th and 4th bits are included in the PBCH codeword, hence no ambiguity exists.
Acquiring target cell timing
LG Electronics proposed that if CSI-RS resource for target cell is configured, UE acquires time information (i.e. half frame information, SS/PBCH index) by detection of CSI-RS sequence.
Feature lead comment:  Unclear if any specification impact from the proposal.
Reserve values in GSCN indication of non-cell defining SSB
NTT DOCOMO suggested reserving code points for future use instead of having multiple code points indicate the same thing.
In the online discussion, it was clarified that no GSCN indication can be realized by using k_SSB = 31 for FR1 or k_SSB = 15 for FR2 and pdcch-ConfigSIB1 = 0. However, since it is a bit tricky interpretation, current specification is not clear about this. So, NTT DOCOMO proposes to apply following TP to TS38.213.

Offline agreement:
· Agree to the TP to section 13 of 38.213:







[bookmark: _Hlk522779636]If a UE detects a SS/PBCH block and determines that a control resource set for Type0-PDCCH common search space is not present, and for  for FR1 or for  for FR2, the UE determines that there is no SS/PBCH block having an associated Type0-PDCCH common search space within a GSCN range . and  are respectively determined by the four most significant bits and the four least significant bits of RMSI-PDCCH-Config pdcch-ConfigSIB1. For the case where the GSCN range is , there is no information about second SS/PBCH block having a control resource set for an associated Type0-PDCCH common search space on the detected SS/PBCH block.

[bookmark: _Hlk522800028]Clean-up of RM in 38.211, 38.213 and 38.214
Intel offline raised the issue that the specification of rate matching is spread across 38.211, 38.213 and 38.214 with overlapping, but consistent, descriptions. 

Offline proposal:
· Editors to decide if a clean-up of the rate matching descriptions can be done

Intel’s proposal for how this can be done:

============== Text Proposal for TS38.211 ==============
[bookmark: _Toc516767347]7.3.1.5	Mapping to virtual resource blocks



[bookmark: _Hlk494185391]The UE shall, for each of the antenna ports used for transmission of the physical channel, assume the block of complex-valued symbols  conform to the downlink power allocation specified in [6, TS 38.214] and are mapped in sequence starting with  to resource elements  in the virtual resource blocks assigned for transmission which meet all of the following criteria: 
-	they are in the virtual resource blocks assigned for transmission. 
[bookmark: _Hlk494798725]-	they are declared as available for PDSCH according to clause 5.1.4 of [6, TS 38.214]
-	the corresponding resource elements in the corresponding physical resource blocks are
-	not used for transmission of the associated DM-RS or DM-RS intended for other co-scheduled UEs as described in clause 7.4.1.1.2
-	not used for non-zero-power CSI-RS according to clause 7.4.1.5, except for non-zero-power CSI-RSs configured by the higher-layer parameter CSI-RS-Resource-Mobility in the MeasObjectNR IE.
-	not used for PT-RS according to clause 7.4.1.2
[bookmark: _Hlk494797914]-	not declared as 'not available for PDSCH according to clause 5.1.4 of [6, TS 38.214]
[bookmark: _Hlk508608225]Any common resource block partially or fully overlapping with an SS/PBCH block shall be viewed as occupied and assumed not used for transmission of PDSCH in the OFDM symbols where SS/PBCH block is transmitted. 




The mapping to resource elements  allocated for PDSCH according to [6, TS 38.214] and not reserved for other purposes shall be in increasing order of first the index  over the assigned virtual resource blocks, where  is the first subcarrier in the lowest-numbered virtual resource block assigned for transmission, and then the index . 
================== End of Text Proposal ===============

================Text Proposal for TS38.213============
[bookmark: _Toc517265027]4.1	Cell search
<omitted>
For SS/PBCH blocks providing higher layer parameter MasterInformationBlock to a UE, the UE can be configured by higher layer parameter ssb-PositionsInBurst in SystemInformationBlockType1, indexes of the SS/PBCH blocks for which the UE does not receive other signals or channels in REs that overlap with REs corresponding to the SS/PBCH blocks. The UE can also be configured per serving cell, by higher layer parameter ssb-PositionsInBurst in ServingCellConfigCommon, indexes of the SS/PBCH blocks for which the UE does not receive other signals or channels in REs that overlap with REs corresponding to the SS/PBCH blocks. A configuration by ssb-PositionsInBurst in ServingCellConfigCommon overrides a configuration by ssb-PositionsInBurst in SystemInformationBlockType1. A UE can be configured per serving cell by higher layer parameter ssb-periodicityServingCell a periodicity of the half frames for reception of the SS/PBCH blocks per serving cell. If the UE is not configured a periodicity of the half frames for receptions of the SS/PBCH blocks, the UE assumes a periodicity of a half frame. A UE assumes that the periodicity is same for all SS/PBCH blocks in the serving cell.
<omitted>
================== End of Text Proposal ===============

================Text Proposal for TS38.214============
[bookmark: _Toc517439443][bookmark: _Hlk498007580][bookmark: _Toc517439456]5.1	UE procedure for receiving the physical downlink shared channel
<omitted>
If the UE has received no SSB-transmitted through higher layer signalling about SS/PBCH block transmissions in the serving cell, the UE assumes SS/PBCH block transmission according to SSB-transmitted-SIB1, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources the UE shall assume that PRBs containing SS/PBCH block are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted. The UE assumes the periodicity of the SS/PBCH block transmission resources based on SSB-periodicity-serving-cell.
If the UE has received a SSB-transmitted through higher layer signalling about SS/PBCH block transmissions in the serving cell, the UE assumes SS/PBCH block transmission according to the SSB-transmitted, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources, the UE shall assume that the PRBs containing SS/PBCH block are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted. The UE assumes the periodicity of the SS/PBCH block transmission resources based on SSB-periodicity-serving-cell.
When receiving the PDSCH scheduled with SI-RNTI in PDCCH Type0 common search space, the UE shall assume that no SS/PBCH block is transmitted in REs used by the UE for a reception of the PDSCH.
When receiving the PDSCH scheduled with SI-RNTI in PDCCH Type0a common search space, RA-RNTI, P-RNTI or TC-RNTI, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources the UE shall assume that the PRBs containing SS/PBCH block are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted.
<omitted>
5.1.4	PDSCH resource mapping
When receiving PDSCH scheduled with SI-RNTI in PDCCH monitored in Type0-common search space with System information indicator set to 0, the UE shall assume that no SS/PBCH block is transmitted in resources used by the UE for a reception of the PDSCH.
When receiving PDSCH scheduled with SI-RNTI in PDCCH with System information indicator set to 1, SI-RNTI in PDCCH monitored in other than Type0-common search space, P-RNTI, RA-RNTI, or TC-RNTI, the resources corresponding to SS/PBCH block transmission according to higher layer parameter ssb-PositionsInBurst are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted.
When receiving PDSCH scheduled with C-RNTI or CS-RNTI not conveying [RAR, OSI, Paging, Msg4, SIB1], the REs corresponding to the union of configured or dynamically indicated resources in Subclauses 5.1.4.1, 5.1.4.2 and resources corresponding to SS/PBCH block transmission according to high layer parameter ssb-PositionsInBurst are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmittedresources corresponding to SS/PBCH are declared as not available for PDSCH in Subclause 7.3.1.5 of [4, TS 38.211].
A UE is not expected to handle the case where PDSCH DM-RS REs are overlapping, even partially, with any RE(s) declared as not available for PDSCH.
================== End of Text Proposal ===============



 

Appendix: Contributions used as basis for the summary
[bookmark: _Hlk511305623]
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Introduction


 


This is the summary for 


discussion on maintenance of synchronization signals and PBCH in agenda item 


7.1.1.
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based on the views expressed by companies in the contributions listed in the appendix and providing 


proposals for agreement.


 


Purely editorial corrections have not been inc


luded as those can be raised with the 


specification 


editor directly.
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OFDM signal generation


 


This issue was discussed in previous meeting and is related to the OFDM signal generation when 


SSB


k


is odd.


 


The following proposals were made


 


-


 


Vivo: 


 


o


 


Only even values of 


SSB


k


 


are allowed for 


SSB SCS = 30kHz in FR1 or {SSB SCS, RMSI SCS} 


= {120, 60}kHz in FR2.


 


-


 


LG Electronics: 


 


o


 


Appropriate 


absoluteFrequencyPointA


 


should be configured for achieving mod(k_SSB,N)=0.


 


-


 


NEC: 


 


o


 


Confirm 


SS/PBCH block is transmitted on the subcarrier grid of its own subcarrier spacing 


aligned with point A


 


-


 


Samsung


, NTT DOCOMO
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o


 


Introduce restrictions on the value of 


SSB


k


:


 


§


 


for {SSB SCS, RMSI SCS} = {30 kHz, 15 kHz}, {30 kHz, 30 kHz}, {120 kHz, 60 kHz}, 


or {240 kHz, 120 kHz}, k_SSB should be restricted as an integer multiple of 2;


 


§


 


for {SSB SCS, RMSI SCS} = {240 kHz, 60 kHz}, k_SSB should be restricted as an 


integer multiple o


f 4.


 


-


 


Huawei, HISilicon:


 


o


 


For SSB, reuse the signal generation formula with 
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denoting the number of 


RB in one SSB, and f0 is the centre frequency of SSB.


 


Offline


 


conclusion


:


 


-


 


It is RAN1’s understanding that 


subcarrier alignment 


can be achieved 


by setting point A correctly


 


-


 


UE’s are not expected to handle cases where point A has been set so 


that 


subcarriers are not aligned


 


-


 


As an example, by configuring 


k_SSB 


to the values below, alignment can 


be 


achieved.


 


o


 


for {SSB SCS, RMSI SCS} = 


{30 kHz, 15 kHz}, {30 kHz, 30 kHz}, {120 kHz, 60 kHz}, or {240 


kHz, 120 kHz}, k_SSB should be restricted as an integer multiple of 2;


 


o


 


for {SSB SCS, RMSI SCS} = {240 kHz, 60 kHz}, k_SSB should be restricted as an integer 


multiple of 4


 


-


 


No RAN1 specification 


impact


.
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