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 Introduction
At 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 initial CRs of physical layer 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. 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. Note that this proposal has no impact on the existing spec text since UE’s assumption about default DBTW length is the same as Rel-16 NR-U.
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.
2.2 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 38213_CR0271_(Rel-17)_R1-2112931 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_CR0271_(Rel-17)_R1-2112931:
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 CR text, we can find the following two inconsistencies：
a. According to above agreements, no matter for what kind of SCS (120 kHz or 480/960 kHz), the agreements are not clear whether DBTW is supported only in the shared spectrum or in both two spectrum types. But in the current CR, 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 CR.
For initial access case, we have not yet reach any agreement on how a UE to distinguish licensed spectrum and shared spectrum and this issue may depend on sync raster design in RAN4. Thus the UE may not know whether the operation is in licensed spectrum or shared spectrum in initial access. If above holds, the UE also needs to decode the bits for indicating  even for licensed spectrum operation. However, there is no any description of the indication of  for licensed spectrum operation in the current CR. 
There are two alternatives to solve above two inconsistencies. The first alternative is to reach an agreement that DBTW is not supported in licensed spectrum. Moreover, UE can know whether the operation is in licensed spectrum or shared spectrum before decoding MIB (depend on sync raster design by RAN4 or implementation). Based on above prerequisites, it is not necessary to standardize the indication of  for licensed spectrum operation. With the first alternative, the current CR is fine. The other is to delete the restriction “with shared spectrum channel access” for the indication of  from the current CR.
Observation 1: There are inconsistencies of supporting DBTW and the indication of  between RAN1’s agreements and the description of 38213_CR0271_(Rel-17)_R1-2112931.
Proposal 2: There are  two alternatives to solve inconsistencies of supporting DBTW and the indication of  between RAN1’s agreements and the description of 38213_CR0271_(Rel-17)_R1-2112931.
· Alt 1: Do not support DBTW in licensed spectrum. UE can judge whether the operation is in licensed spectrum or shared spectrum before decoding MIB (may depend on sync raster design by RAN4 or implementation).
· Alt 2: Delete the restriction “with shared spectrum channel access” for the indication of  in the CR.
 RRC parameters
 ra-ResponseWindow-r17 and msgB-ResponseWindow-r17 
In RAN1 #107 e-meeting[2], the following conclusion has been achieved:
Conclusion:
For FR2-2, support the same mechanism as in Rel-16 for extended RAR window for both 4-step and 2-step RACH.
The extended RAR window agreement in RAN2, as the following:

Agreements:
-	From RAN2 point of view it is beneficial to include LSB of SFN in the DCI. The same design is desirable to be used for 2-step RACH. Write LS to RAN1 to ask if there is any feasibility issues.  
-	For NR-U, 2 bits are enough for a maximum of 40ms response windows.  
-	Multiplexing of responses for more than one SFN is not allowed.
-	ra-ContentionResolutionTimer is started regardless of the LBT outcome of msg3 transmission

Agreements 
1 The RA response window is extended up to 40ms for 2-step RACH. 
2 From RAN2 perspective, 2bit LSB of the SFN is included in the DCI scheduling msgB
3	A “fixed” offset is added to the RA-RNTI formula to extend the RA-RNTI space.  The Rapporteur of MAC will included it in the MAC CR.  

From the above agreements and conclusion, it shows that the extended RAR window which is a maximum value of 40ms is supported in FR2-2. Besides, 120KHz, 480KHz and 960KHz SCS are supported in FR2-2, so the ra-ResponseWindow and msgB-ResponseWindow value which unit is slot should be updated. 
For the ra-ResponseWindow, the extended RA response window of 10ms, 20ms,30ms and 40ms should be supported, so the value of {sl240, sl320, sl640, sl960, sl1280, sl1920, sl2560} for SCS 120KHz, 480kz and 960KHz should be updated. For the msgB-ResponseWindow, the extended RA response window for 120KHz has been supported, the the value of {sl640, sl960, sl1280, sl1920, sl2560} for SCS 480kz and 960KHz should be updated, which is shown in Table1
So, the ra-ResponseWindow and msgB-ResponseWindow should be included in the RRC parameters for Rel-17 above 52.6GHz. 
Table1 New RRC parameter for FR2-2
	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parant IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	SSB and RACH
	
	
	
	
	ra-ResponseWindow-17
	New
	
	
	{sl240, sl320, sl640, sl960，sl1280,sl1920,sl2560.}
	
	
	
	
	Conclusion:
For FR2-2, support the same mechanism as in Rel-16 for extended RAR window for both 4-step and 2-step RACH.


	SSB and RACH
	
	
	
	
	msgB-ResponseWindow-r17
	New
	
	
	{sl640, sl960,sl1280,sl1920,sl2560}
	
	
	
	
	Conclusion:
For FR2-2, support the same mechanism as in Rel-16 for extended RAR window for both 4-step and 2-step RACH.



Proposal 3:The ra-ResponseWindow and msgB-ResponseWindow value should be updated for Rel-17 above 52.6GHz.
Proposal 4:The value of {sl240, sl320, sl640, sl960, sl1280,sl1920,sl2560} should be added for ra-ResponseWindow-17.
Proposal 5:The value of {sl640, sl960,sl1280,sl1920,sl2560} should be added for msgB-ResponseWindow-r17.
Proposal 6: The ra-ResponseWindow-r17 and msgB-ResponseWindow-r17 should be included in the RRC parameters for Rel-17 above 52.6GHz.
 msgA-PRACH-RootSequenceIndex-r16
As discussed in section 2.1, it is supported that the same mechanism as in Rel-16 for extended RAR window for both 4-step and 2-step RACH for FR2-2. So the 2 step RACH is supported in FR2-2. The sequence length of 2 step RACH also should be list in the RRC parameter list for the SCS 120KHz,480KHz and 960KHz, which is shown in Table 2.
Table2 New RRC parameter for FR2-2
	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parant IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	SSB and RACH
	
	
	
	
	msgA-PRACH-RootSequenceIndex-r16
	existing
	
	May not need to change the IE, but need to add in the note on the limitation to be used with SCS. Field description requires updating to capture that L = 139,571,1151 is supported for SCS 120 kHz, L = 1151 is not supported for SCS 480 and 960 kHz and L = 571 is not supported for 960 kHz.
L139,L571 and L1151 sequence are supported for FR2-2.
	
CHOICE { l839                                                 INTEGER (0..837),
        l139                                                 INTEGER (0..137),
        l571                                                 INTEGER (0..569),
        l1151                                                INTEGER (0..1149)}    
	
	RACH-ConfigCommonTwoStepRA-r16


	Cell-specific
	
	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, 
o	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: (RAN1 106-e)
Do not support PRACH length L=571, 1151 for 960kHz PRACH and at least L =1151 for 480kHz PRACH. 


Proposal 7:The msgA-PRACH-RootSequenceIndex-r16 should be included in the RRC parameters for Rel-17 above 52.6GHz.
 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.
Observation 1: There are inconsistencies of supporting DBTW and the indication of  between RAN1’s agreements and the description of 38213_CR0271_(Rel-17)_R1-2112931.
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.
Proposal 2: There are  two alternatives to solve inconsistencies of supporting DBTW and the indication of  between RAN1’s agreements and the description of 38213_CR0271_(Rel-17)_R1-2112931.
· Alt 1: Do not support DBTW in licensed spectrum. UE can judge whether the operation is in licensed spectrum or shared spectrum before decoding MIB (may depend on sync raster design by RAN4 or implementation).
· Alt 2: Delete the restriction “with shared spectrum channel access” for the indication of  in the CR.
Proposal 3:The ra-ResponseWindow and msgB-ResponseWindow value should be updated for Rel-17 above 52.6GHz.
Proposal 4:The value of {sl240, sl320, sl640, sl960, sl1280,sl1920,sl2560} should be added for ra-ResponseWindow-17.
Proposal 5:The value of {sl640, sl960,sl1280,sl1920,sl2560} should be added for msgB-ResponseWindow-r17.
Proposal 6: The ra-ResponseWindow-r17 and msgB-ResponseWindow-r17 should be included in the RRC parameters for Rel-17 above 52.6GHz.
Proposal 7:The msgA-PRACH-RootSequenceIndex-r16 should be included in the RRC parameters for Rel-17 above 52.6GHz.
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