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 Introduction
After the last RAN1 meeting during Rel-17 NR_ext_to_71GHz WI phase, namely RAN1 #107 e-meeting, all formal RAN1 discussions on Rel-17 NR above 52.6GHz including initial access aspects had been finished. After the meeting, the CRs of PHY specifications 38.211/212/213/214/215 and 37.213 containing Rel-17 NR feature above 52.6GHz were distributed, discussed and updated by email discussion, and finally endorsed at plenary RAN #94 meeting in Dec. 2021. The formal Rel-17 PHY specifications were subsequently released. In this contribution, we provide our views on maintenance of initial access aspects for Rel-17 NR above 52.6GHz.
 Discussion on initial access aspects
2.1 The default DBTW length
	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 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. 




The agreements on DBTW lengths reached in RAN1 e-meetings during NR_ext_to_71GHz WI phase are copied in the table above [1][2]. From the table, it can be seen that we have not yet reached any agreement/conclusion about the default DBTW length for any supported SCS in FR2-2. Thus we propose that UE can assume the default DBTW length for all supported SCSs in FR2-2 is a half frame if the DBTW length is not configured (i.e. discoveryBurstWindowLength is not provided) to UE. This issue was discussed at the last RAN1 e-meeting, although we agree with the fact that no specification change is needed, we still believe that a conclusion is needed to supplement the omission.
Proposal 1: If the DBTW length is not configured (i.e. discoveryBurstWindowLength is not provided), UE can assume the DBTW length for all supported SCSs (120/480/960 kHz) in FR2-2 is a half frame.
· Note: This is same as Rel-16 NR-U, and no specification change is needed.
2.2 The value of 
RAN1 has agreed to support three candidate values of  {16, 32, 64} and use 2 bits to indicate above values of : one bit is SubcarrierSpacingCommon, and the other is spare bit in MIB. But the use of the spare bit in MIB needed to be confirmed by RAN2. The relevant RAN1 agreements and working assumption can refer to the following table.
	Agreement
· Support DBTW with 480 and 960 kHz SCS.
· For licensed and unlicensed operation, support 64 candidate SSB positions in a half frame 
· Working assumption: Use 2 bits for Q: 
· SubcarrierSpacingCommon
· spare bit in MIB
· Send LS to RAN2 for confirming the use of the spare bit in MIB
· The use of 2 bits for Q can be revisited if RAN2 tells RAN1 that the spare bit cannot be used

Agreement
· 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 the reply LS R1-2200874/R2-2201720 [3], RAN2 does not agree to use the spare bit in MIB for the signaling of FR2-2 QCL assumptions for SSB. So RAN1 should revisit the previous agreements of the candidate values and indication bits for . There are two options to solve above problems:
Option 1: Reduce the candidate values of  and only support {32, 64} for it. Use one bit to indicate : SubcarrierSpacingCommon in MIB.
Option 2: Maintain the existing  candidate values of  i.e. {16, 32, 64}. Find a new available bit to indicate , e.g. one bit in pdcch-ConfigSIB1 including controlResourceSetZero and searchSpaceZero.
For Option 2, at least searchSpaceZero has no reserved bit since Table 13-12 and Table 13-12A in TS 38.213 already have 14 entries. As RB offsets between CORESET#0 and the corresponding SSB have not been determined, it is difficult to say that there is any spare bit in controlResourceSetZero. For other possible re-purposed bits in MIB, we don't think it is easy for RAN1 to reach a conclusion soon. Compared with Option 2, Option 1 is simple and feasible. Thus we prefer Option 1. 
Proposal 2: Revisit the previous agreements of candidate values and indication bits for  and support the following methods:
· reduce the candidate values of  and only support {32, 64} for 
· use one bit to indicate : SubcarrierSpacingCommon in MIB
Proposal 3: For candidate values and indication bits for , adopt TP#1 in TS 38.213 if proposal 2 is agreed.
2.3 Supporting DBTW
The agreements on supporting DBTW and indication of   reached in RAN1#107 e-meeting are copied in the first table below. The corresponding spec text of above agreements in 38.213 V17.0.0 are excerpted in the second table below.
	Agreement
· Support DBTW with 480 and 960 kHz SCS.
· For licensed and unlicensed operation, support 64 candidate SSB positions in a half frame 
· Working assumption: Use 2 bits for Q: 
· SubcarrierSpacingCommon
· spare bit in MIB
· Send LS to RAN2 for confirming the use of the spare bit in MIB
· The use of 2 bits for Q can be revisited if RAN2 tells RAN1 that the spare bit cannot be used

Agreement
Confirm the following working assumptions:
· (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
· 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.




	38213 V17.0.0:
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.
Table 4.1-2: Mapping between the combination of subCarrierSpacingCommon and spare to  for operation with shared spectrum channel access in FR2-2
	subCarrierSpacingCommon
	spare
	

	scs15or60
	0
	16

	scs15or60
	1
	32

	scs30or120
	0
	64

	scs30or120
	1
	reserved






Comparing the agreements with the spec text, we can observe the following two inconsistencies：
a. According to above agreements, no matter for what kind of SCS (120kHz or 480/960kHz), the agreements are not clear whether DBTW is supported only in the shared spectrum or in both two spectrum types. But in the current spec, it clearly describes that DBTW only works in shared spectrum channel access. The term “DBTW (discovery burst transmission window)” do not appear in the licensed spectrum operation at all.
b. In the agreements, it says “UE is expected to be configured with =64 in licensed operations”. The indication of   is generic for both licensed and shared spectrum. But in the current CR, the indication of   is only defined for shared spectrum channel access. There is no any description of the indication of  for licensed spectrum operation in the current spec.
In order to solve above two inconsistencies, we think RAN1 needs to clarify that DBTW is not supported in the licensed spectrum. Accordingly, there is no need to define the parameter  in the licensed spectrum. However, for initial access case, we have not yet reached any agreement on how a UE to distinguish licensed spectrum and shared spectrum. Thus the UE may not know whether the operation is in licensed spectrum or shared spectrum during initial access. Thus the UE also needs to decode the bits for indicating  even for licensed spectrum operation.
Some companies believed at least for in MIB, the UE can judge that it works on the shared spectrum. If the UE sees  which could either mean licensed or shared spectrum, it would make no difference to the UE. The UE can operate in either of licensed or shared operation defined in the specs which can be purely up to UE implementation. If above holds, gNB can only indicate value 64 of via subCarrierSpacingCommon for licensed spectrum operation. Thus we think clarification on the configuration of subCarrierSpacingCommon (without explicitly mentioning ) for licensed spectrum operation is needed to avoid error case. Note that RAN2 does not agree to use the spare bit in MIB for the signaling of . 
Observation 1: There are inconsistencies of supporting DBTW and the indication of  between RAN1’s agreements and the description of 38.213 V17.0.0.
Proposal 4: To solve inconsistencies between RAN1’s agreements and 38.213 V17.0.0, for operation without shared spectrum channel access, RAN1 should
· not support DBTW
· not define  
· clarify the configuration of subCarrierSpacingCommon in the spec to avoid error case
Proposal 5: For the configuration of subCarrierSpacingCommon, adopt TP#2 in TS 38.213 for operation without shared spectrum channel access.
2.4 Random access preamble
In RAN1#107 e-meeting [2], the following agreement was achieved.
	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


 The above agreement had been captured in section 5.3.2 of TS 38.211 as marked in yellow.
	-	[image: ] is given by
-	if  kHz, then [image: ]
-	if  kHz and either of "Number of PRACH slots within a subframe" in Tables 6.3.3.2-2 to 6.3.3.2-3 or "Number of PRACH slots within a 60 kHz slot" in Table 6.3.3.2-4 is equal to 1, then , otherwise 
-	if  and -	the "Number of PRACH slots within a 60 kHz slot" in Table 6.3.3.2-4 is equal to 1, then  for  kHz and  for kHz
-	the "Number of PRACH slots within a 60 kHz slot" in Table 6.3.3.2-4 is equal to 2, then  for kHz and  for kHz.


However, there are still some logical and editorial issues in this text. For the PRACH SCS 480kHz or 960kHz, it should be aligned with other PRACH SCS, so the dash before ‘if ’ should be aligned with the dash before ‘if  kHz’. Meanwhile, a ‘kHz ’ should be added after the ‘if ’. Last, the sentence after ‘if  and ’ should move to the next line and align with ‘the "Number of PRACH slots within a 60 kHz slot" in Table 6.3.3.2-4 is equal to 2’. The detailed modifications can refer to TP#3 in the Appendix.
Proposal 6: For PRACH slot index for 480 and 960 kHz, adopt TP#3 in TS 38.211.
 Conclusion
In this contribution, we discuss the remaining issues on initial access aspects in NR above 52.6 GHz band operation and have the following observation and proposals.
Proposal 1: If the DBTW length is not configured (i.e. discoveryBurstWindowLength is not provided), UE can assume the DBTW length for all supported SCSs (120/480/960 kHz) in FR2-2 is a half frame.
· Note: This is same as Rel-16 NR-U, and no specification change is needed.
Proposal 2: Revisit the previous agreements of candidate values and indication bits for  and support the following methods:
· reduce the candidate values of  and only support {32, 64} for 
· use one bit to indicate : SubcarrierSpacingCommon in MIB
Proposal 3: For candidate values and indication bits for , adopt TP#1 in TS 38.213 if proposal 2 is agreed.
Proposal 4: To solve inconsistencies between RAN1’s agreements and 38.213 V17.0.0, for operation without shared spectrum channel access, RAN1 should
· not support DBTW
· not define 
· clarify the configuration of subCarrierSpacingCommon in the spec to avoid error case
Proposal 5: For the configuration of subCarrierSpacingCommon, adopt TP#2 in TS 38.213 for operation without shared spectrum channel access.
Proposal 6: For PRACH slot index for 480 and 960 kHz, adopt TP#3 in TS 38.211.
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Appendix

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

4	Synchronization procedures
4.1	Cell search
< Unchanged parts are 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.
Table 4.1-2: Mapping between the combination of subCarrierSpacingCommon and spare to  for operation with shared spectrum channel access in FR2-2
	subCarrierSpacingCommon
	spare
	

	scs15or60
	0
	16

	scs15or60
	1
	32

	scs30or120
	0
	64

	scs30or120
	1
	reserved



< Unchanged parts are omitted >
======================= End of TP #1 for TS 38.213 ============================


TP#2 for TS 38.213
=========================== Start of TP #2 for TS 38.213 =========================

4	Synchronization procedures
4.1	Cell search
< Unchanged parts are omitted >

For operation without shared spectrum channel access, an SS/PBCH block index is same as a candidate SS/PBCH block index.
< Unchanged parts are 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.
For operation without shared spectrum channel access in FR2-2, a UE expects subCarrierSpacingCommon = ‘scs30or120’ from a MIB provided by a SS/PBCH block.

< Unchanged parts are omitted >

======================= End of TP #2 for TS 38.213 ============================


TP#3 for TS 38.211
=========================== Start of TP #3 for TS 38.211 ==============================

[bookmark: _Toc45107380][bookmark: _Toc26459634][bookmark: _Toc19796408][bookmark: _Toc36026541][bookmark: _Toc51774049][bookmark: _Toc29230282][bookmark: _Toc90901865]5.3.2	OFDM baseband signal generation for PRACH

< Unchanged parts are omitted >

where 
-	[image: ] is given by the parameter "starting symbol" in Tables 6.3.3.2-2 to 6.3.3.2-4;

-	[image: ] is the PRACH transmission occasion within the PRACH slot, numbered in increasing order from 0 to [image: ] within a RACH slot where [image: ] is given Tables 6.3.3.2-2 to 6.3.3.2-4 for  and fixed to 1 for ;
-	[image: ] is given by Tables 6.3.3.2-2 to 6.3.3.2-4;
-	[image: ] is given by
-	if  kHz, then [image: ]
-	if  kHz and either of "Number of PRACH slots within a subframe" in Tables 6.3.3.2-2 to 6.3.3.2-3 or "Number of PRACH slots within a 60 kHz slot" in Table 6.3.3.2-4 is equal to 1, then , otherwise 
-	if  kHz and 
-	the "Number of PRACH slots within a 60 kHz slot" in Table 6.3.3.2-4 is equal to 1, then  for  kHz and  for kHz
-	the "Number of PRACH slots within a 60 kHz slot" in Table 6.3.3.2-4 is equal to 2, then  for kHz and  for kHz.
< Unchanged parts are omitted >
============================= End of TP #3 for TS 38.211 ==============================
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