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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, we discuss our views on the remaining issues of initial access including discovery burst transmission window (DBTW), Q value, and CORESET#0 configuration.
[bookmark: OLE_LINK82][bookmark: OLE_LINK39][bookmark: OLE_LINK40][bookmark: _Ref129681832]Discovery burst transmission window and Q value
[bookmark: OLE_LINK120][bookmark: OLE_LINK121]Discovery burst transmission window length
In RAN1#107-e, the following agreement on DBTW lengths for 480 and 960 kHz was reached. Agreement (RAN1 #107-e)
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.

In NRU Rel-16, discoveryBurstWindowLength is indicated in both ServingCellConfigCommonSIB in SIB1 and ServingCellConfigCommon. Rel-17 RRC parameter list includes discoveryBurstWindowLength as only a cell-specific parameter. Since both parameters included in ServingCellConfigCommonSIB and ServingCellConfigCommon are cell-specific, indicating that discoveryBurstWindowLength is a cell-specific parameter does not clarify that it should be included in both SIB1 and the common serving cell configuration parameters. As such, we propose the following:
Proposal 1: Add the following note to the comment section of discoveryBurstWindowLength-r17 row in RRC parameter list: “Note: This parameter is to be included in both SIB1 and the common serving cell configuration parameters”. 
In NRU Rel-16, if discoveryBurstWindowLength is not provided, UE assumes that the duration of the discovery burst transmission window is a half frame. Similarity, if discoveryBurstWindowLength is not provided in FR2-2, the UE should assume the maximum DBTW length of 5ms for 120kHz SCS and 1.25 ms as the default DBTW length for 480 and 960 kHz. 
Proposal 2: For UE operation with shared spectrum in FR2-2, UE assumes the default DBTW lengths of 5ms for 120kHz and 1.25 ms for 480 and 960 kHz when DBTW is not indicated.

QCL relations among SSB candidatesAgreement (RAN1 #107-e):
· 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.

In NR-U Rel-16, the parameter  is used to determine candidate SSB positions with the same QCL assumptions in DBTW.  is indicated in MIB to allow UE to only monitor Type0-PDCCH associated with the candidate SSB indexes with the same QCL assumptions as the detected SSB during initial access.  is also indicated in cell specific and/or UE-specific RRC signaling to facilitate intra and inter cell RRM measurement. Similarity, "SSB-PositionQCL-Relation-r17" should be added into the RRC parameter list as both UE-specific and cell-specific RRC parameter.
In RAN1#107-e,  with parameter values was agreed to be supported for 120, 480, and 960 kHz. Since 2 bits are dedicated for , we suggest to support the additional value of  to accommodate a reduced SSB detection time when there is a small number of transmitted SSB beams. As per the agreement in RAN1#107-e, if  is supported, 0.0625 ms should also be added to the supported values of DBTW lengths.
Proposal 3: Support adding "SSB-PositionQCL-Relation-r17" to RRC parameter list as both UE-specific and cell-specific parameter. 
Proposal 4: Support 8 as the fourth value of and the minimum DBTW length of 0.0625 to reduce the latency of initial access procedure.
[bookmark: OLE_LINK170][bookmark: OLE_LINK171]
As per the note in the above agreement, “UE is expected to be configured with =64 in licensed operations”. However, above point was not reflected in the specification, partly due to the fact it is only included in the “notes” of the agreement. We believe that it is important to specify that the UE is expected to be configured with =64 in a licensed band as, during initial access, UE may not know whether it is operating in a licensed band or an unlicensed band. Therefore, if UE is configured with  <64 in a licensed band, UE may assume that it operates in an unlicensed band and would monitor Type0-PDCCH associated with candidate SSB indexes  where  and is the candidate SSB index of the detected SSB. This would needlessly increase UE monitoring effort during the initial access as, in a licensed band, these additional monitoring occasions would not carry a Type0-PDCCH or carry a Type0-PDCCH with a different QCL assumption than the detected SSB with candidate index   and, hence, in general, are not detectable using the beam used for the detection of SSB with candidate index .

Proposal 5: Regarding, agree with the following point from the “Note” in the agreement in RAN1 107-e and include it in 38.213:
· UE is expected to be configured with =64 in licensed operations

A TP corresponding to the above agreement should also be supported and included in 38.213

Proposal 6: Adopt TP#1 in Section 4.1 of TS 38.213 to capture the UE behavior in licensed band in FR2-2. 

	===========Start of TP#1 for TS 38.213 ===========
*** Unchanged text is omitted ***
For operation with shared spectrum channel access in FR2-2, 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, if a value of  is same among the SS/PBCH blocks, where  is the candidate SS/PBCH block index.  is either provided by ssb-PositionQCL or, if ssb-PositionQCL is not provided, obtained from a MIB provided by a SS/PBCH block according to Table 4.1-2. The UE can determine an SS/PBCH block index according to . The UE assumes that within a discovery burst transmission window, a number of transmitted SS/PBCH blocks on a serving cell is not larger than  and a number of transmitted SS/PBCH blocks with a same SS/PBCH block index is not larger than one.
UE is expected to be configured with =64 for operation without shared spectrum in FR2-2.
Table 4.1-2: Mapping between the combination of subCarrierSpacingCommon and spare to  for operation with and without shared spectrum channel access in FR2-2
	subCarrierSpacingCommon
	spare
	

	scs15or60
	0
	168

	scs15or60
	1
	3216

	scs30or120
	0
	6432

	scs30or120
	1
	reserved64


*** Unchanged text is omitted ***

===========End of TP#1 for TS 38.213 ===========


[bookmark: _Ref61258122]
CORESET#0/Type0-PDCCH common search space design
CORESET#0 configuration for 120 kHz SCS
	Working assumption (RAN1 #106b-e)
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.



[bookmark: OLE_LINK96][bookmark: OLE_LINK86][bookmark: OLE_LINK87]RB offset values from CORESET#0 to SSB are not agreed yet for the set of agreed (Mux pattern,  for 120 kHz, 480 kHz, and 960 kHz in FR2-2. Although the exact values of supported RB offsets from CORESET#0 to SSB may be restricted by the synch raster and channel raster design in FR2-2, RAN1 can still discuss and agree on the design principles and the nominal values of these RB offsets. In our companion paper [2], we propose a compromised solution to the channel raster and sync raster. Within the frequency range from 66GHz to 71GHz where licensed band operation is expected, we propose to use the floating channel raster similar as those in FR2-1 with the step size of 120kHz for 120kHz SCS. The sync raster with 3*17.28MHz gap is assumed according to the agreement in RAN4. It is observed that the RB offsets in Rel-15 for the supported (Mux pattern,  tuples can be inherited which ensures at least one sync raster point for each channel. For band n263 (57-71GHz) where shared spectrum operation is deployed, it is beneficial to adopt fixed channelization on the consecutive non-overlapped 100MHz channel grid as shown in Figure 1. It balances the requirement of interference mitigation among NR-U-60 systems sharing same frequency band and flexibility of deployment according to different unlicensed band allocation in different regions. Two sync raster points per 100MHz channel are proposed to provide additional flexibility for SSB configuration. For CORESET#0 with 48 and 96 PRB with multiplexing pattern 1, 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 RMSI PDSCH. Similar concept has been adopted in NR-U Rel-16. Based on the above discussion, Table 13-10A in 38.213 can be updated to Table 1 as follows:
[bookmark: OLE_LINK4][bookmark: OLE_LINK5][image: ]
[bookmark: _Ref92808137]Figure 1	Examples of channel raster for n263 with shared spectrum operation 
[image: ]
Figure 2 Example of RB-level offset configuration for {SS/PBCH block, PDCCH}={120, 120} kHz when 96 RB CORESET0 is configured.
[bookmark: _Ref82598293]Table 1 Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {120, 120} kHz 
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	4

	2
	1 
	48
	1
	14

	3
	1 
	48
	2
	14

	4
	3 
	24
	2
	-20 if  
-21 if 

	5
	3 
	24
	2
	24

	6
	3 
	48
	2
	-20 if  
-21 if 

	7
	3 
	48
	2
	48

	8
	1
	48
	1
	0

	9
	1
	48
	1
	28

	10
	1
	48
	2
	0

	11
	1
	48
	2
	28

	12
	1
	96
	1
	0

	13
	1
	96
	1
	76

	14
	1
	96
	2
	0

	15
	1
	96
	2
	76


[bookmark: OLE_LINK123]
Proposal 7: Support the following CORESET#0 RB offsets for {SSB, CORESET#0} SCS={120, 120} 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: The same as supported values in Table 13-8 of 38.213 in addition to RB offset values of [0] and [28] RBs for multiplexing pattern 1.
· For CORESET#0 with 96 RBs: RB offsets of [0] and [76] RBs for multiplexing pattern 1. 

[bookmark: OLE_LINK88][bookmark: OLE_LINK89]CORESET#0 configuration for 480 kHz and 960 kHz SCS
	Working assumption (RAN1 #107-e)
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. 

Working assumption (RAN1 #107-e)
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.




Concerns regarding RB offset design for {SSB, CORESET#0/Type0-PDCCH} = {120, 120} kHz are even more important in 480/960 kHz as the beam switching delay may be too large to be absorbed in CP in 480/960 kHz SCS and, therefore, it is critical to have the possibility of transmitting SSB and its associated RMSI PDCCH/PDSCH without a need for a switching gap. Also, as discussed earlier, 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. For multiplexing pattern 3 with 24 and 48 RBs, the corresponding RB offsets can be adopted from Table 13-8 of 38.213. In summary, considering the synch raster and channel raster design in FR2-2 in our companion paper [2], we propose the following:

Proposal 8: 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: The same as supported values in Table 13-8 of 38.213 in addition to RB offset values of [0] and [28] RBs for multiplexing pattern 1.
· For CORESET#0 with 96 RBs: RB offsets of [0] and [76] RBs for multiplexing pattern 1. 

[bookmark: _GoBack][image: ]
[bookmark: _Ref82870573]Figure 3 Example of RB-level offset configuration for {SS/PBCH block, PDCCH}={480, 480} kHz and {960, 960} kHz when 48 RB CORESET#0 is configured.
Based on the above discussion, Table 13-10B in 38.213 can be updated to Table 2 as follows:

[bookmark: _Ref83756404][bookmark: _Ref86938552][bookmark: _Ref83756451]Table 2   Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {480, 480} kHz and {960, 960} kHz 
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	4

	2
	1 
	48
	1
	14

	3
	1 
	48
	2
	14

	4
	1 
	48
	1
	0

	5
	1 
	48
	1
	28

	6
	1
	48
	2
	0

	7
	1
	48
	2
	28

	8
	3 
	24
	2
	-20 if  
-21 if 

	9
	3 
	24
	2
	24

	10 
	3 
	48
	2
	-20 if  
-21 if 

	11
	3 
	48
	2
	48

	12
	1
	96
	2
	0

	13
	1
	96
	2
	76



Offset between off-synch raster SSB and CORESET#0
In Rel-16 NRU, off-synch raster SSBs may configure CORESET#0 to support ANR on SCells. When a UE is configured to report the CGI associated with an off-synch raster SSB, the UE finds the frequency offset from CORESET#0 to the off-synch raster SSB according to a sum of the following first offset and the second offset:
· First offset: Provided in Table 13-1A and Table 13-4A 38.213 and
· Second offset: Determined as the offset from a smallest RB index of the common RB overlapping with the first RB of the off-synch raster SSB indicated in the measurement configuration to a smallest RB index of the common RB overlapping with the first RB of a SSB hypothetically located at the GSCN of a synch raster entry where the single synch raster entry is located in the same channel as the SSB used for the shared spectrum channel access procedure.
Above offsets are defined with respect to the SCS of the CORESET#0, which for operation with shared spectrum, is the same as the SCS of the corresponding SSB. The frequency location of the CORESET#0 associated with the off-synch raster SSB can be unambiguously determined from the above sum since only a single synch raster entry is located in the same channel as the configured off-synch raster SSB. The reason for the one to one correspondence between synch raster entry and the channel in Rel-16 NRU is that, in Rel-16 NRU: 
1) Each channel has a 20 MHz nominal channel bandwidth as defined in [3] and; 
2) Synch raster entries in unlicensed bands are allocated roughly 20 MHz apart such that one and only one on-synch raster SSB can be fully contained in each channel. 
However, in 60GHz unlicensed spectrum, above two conditions may not be met: First, regulations do not define a fixed nominal channel bandwidth [4]. Second, at least so far, RAN4 has not supported a fixed channel raster and synch raster with a single synch raster entry per a nominal channel. Therefore, when a UE is configured to report the CGI associated with an off-synch raster SSB in 60 GHz unlicensed band, above two-step procedure should be modified to facilitate UE to find the frequency location of CORESET#0 from the location of off-synch raster SSB. 
Assuming the channel raster and sync raster proposed in [2] is adopted, a simple modification to the above two-step procedure can make it applicable in 60GHz unlicensed spectrum by changing the “SSB hypothetically located at the GSCN of a synch raster entry where the single synch raster entry is located in the same channel as the SSB” in the second offset to “SSB hypothetically located at the GSCN of a synch raster entry closest to 120th RE of the SSB indicated in the measurement configuration where the synch raster entry is located in the same 100 or 400MHz channel as the 120 or 480/960kHz SSB”. 
Proposal 9: In operation with shared spectrum in FR2-2, when a UE is configured to report the CGI associated with an off-synch raster SSB, the UE finds the frequency offset from CORESET#0 to the off-synch raster SSB according to a sum of the following first offset and the second offset:
· First offset: Provided in Table 13-10A, Table 13-10B, Table 13-10C of 38.213 and
· Second offset: Determined as the offset from a smallest RB index of the common RB overlapping with the first RB of the off-synch raster SSB indicated in the measurement configuration to a smallest RB index of the common RB overlapping with the first RB of a SSB hypothetically located at the GSCN of the synch raster entry closest to 120th RE of the SSB indicated in the measurement configuration in the same channel where the synch raster entry is located in the same 100 or 400MHz channel as the 120 or 480kHz SSB.
· 
Conclusions
In this paper, we discuss the issues related to initial access. The following proposals are made. 
Proposal 1: Add the following note to the comment section of discoveryBurstWindowLength-r17 row in RRC parameter list: “Note: This parameter is to be included in both SIB1 and the common serving cell configuration parameters”. 
Proposal 2: For UE operation with shared spectrum in FR2-2, UE assumes the default DBTW lengths of 5ms for 120kHz and 1.25 ms for 480 and 960 kHz when DBTW is not indicated.
Proposal 3: Support adding "SSB-PositionQCL-Relation-r17" to RRC parameter list as both UE-specific and cell-specific parameter. 
Proposal 4: Support 8 as the fourth value of and the minimum DBTW length of 0.0625 to reduce the latency of initial access procedure.
Proposal 5: Regarding, agree with the following point from the “Note” in the agreement in RAN1 107-e and include it in 38.213:
· UE is expected to be configured with =64 in licensed operations
Proposal 6: Adopt TP#1 in Section 4.1 of TS 38.213 to capture the UE behavior in licensed band in FR2-2. 
Proposal 7: Support the following CORESET#0 RB offsets for {SSB, CORESET#0} SCS={120, 120} 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: The same as supported values in Table 13-8 of 38.213 in addition to RB offset values of [0] and [28] RBs for multiplexing pattern 1.
· For CORESET#0 with 96 RBs: RB offsets of [0] and [76] RBs for multiplexing pattern 1. 
Proposal 8: 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: The same as supported values in Table 13-8 of 38.213 in addition to RB offset values of [0] and [28] RBs for multiplexing pattern 1.
· For CORESET#0 with 96 RBs: RB offsets of [0] and [76] RBs for multiplexing pattern 1. 
Proposal 9: In operation with shared spectrum in FR2-2, when a UE is configured to report the CGI associated with an off-synch raster SSB, the UE finds the frequency offset from CORESET#0 to the off-synch raster SSB according to a sum of the following first offset and the second offset:
· First offset: Provided in Table 13-10A, Table 13-10B, Table 13-10C of 38.213 and
· Second offset: Determined as the offset from a smallest RB index of the common RB overlapping with the first RB of the off-synch raster SSB indicated in the measurement configuration to a smallest RB index of the common RB overlapping with the first RB of a SSB hypothetically located at the GSCN of the synch raster entry closest to 120th RE of the SSB indicated in the measurement configuration in the same channel where the synch raster entry is located in the same 100 or 400MHz channel as the 120 or 480kHz SSB.
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