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Introduction
[bookmark: _Hlk510705081]The work item on extending NR operation to frequency bands from 52.6 GHz to 71 GHz was updated at RAN#92-e [1]. Before that 3GPP carried out a study on required changes to NR using existing DL/UL waveform to support operation between 52.6 GHz and 71GHz [2]. In this contribution we continue the discussion on the following objectives of the WID (Note: changes compared to previous version highlighted):
	· Supports 120kHz SCS for SSB and 120kHz SCS for initial access related signals/channels in an initial BWP.
· Study and specify, if needed, additional SCS (240kHz, 480kHz, 960kHz) for SSB, and additional SCS(480kHz, 960kHz) for initial access related signals/channels in initial BWP.
· Study and specify, if needed, additional SCS (480kHz, 960kHz) for SSB for cases other than initial access.
· Note: coverage enhancement for SSB is not pursued.
· In addition to 120kHz, support 480 kHz SSB for initial access with support of CORESET#0/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 + n257 is 599). If the assumption cannot be satisfied, it’s up to RAN4 to decide its applicability to bands in 52.6 – 71 GHz.
· only 480kHz CORESET#0/Type0-PDCCH SCS supported for 480 kHz SSB SCS.
· Prioritize support SSB-CORESET#0 multiplexing pattern 1. Other patterns discussed on a best effort basis.
· 960 kHz numerology for the SSB is not supported by the UE for initial access in Rel-17.
· 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: 480 kHz is an optional SSB numerology for initial access for the UE. A UE supporting a band in 52.6-71 GHz must at least support 120 kHz SCS (for initial access and after initial access)
· Note: Dependency or lack thereof for a UE supporting 480kHz and/or 960kHz numerology for data and control to also support 480kHz SSB numerology for initial access is to be tackled as part of UE capability discussion.
· 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
· Only 1 CORESET#0/Type0-PDCCH SCS supported for each SSB SCS, i.e., (120, 120), (480, 480) and (960, 960).
· Prioritize support SSB-CORESET#0 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.




In this contribution we discuss the remaining open issues for initial access.
Discussion

Indication of SSB with associated RMSI
In last meeting the possible changes to the indication of (second) GSCN of SSB that has CORESET for Type0-PDCCH CSS set present (CD-SSB), from (first) SSB that does not have SSB CORESET for Type0-PDCCH CSS set is not present (NCD-SSB) were discussed. It was considered that the number of valid GSCN might we larger than the range on indication in FR2-2 band(s). It was however concluded that this discussion should wait the conclusion in RAN4 on related agreements for GSCN. 
In RAN4#103e, RAN4 made following agreement in context of operation on band with shared spectrum access:
	Agreement: [Agree on Option 1] and further check the value in this meeting.
· sync raster applicable to Pcell and PScell (cells that support initial access as per WID)
· Option 1:
· For 120 kHz SCS: 24156 + 6*N - 3*floor((N+5)/18), N=0:137
· For 480 kHz SCS: 24162 + N*24 - 12*floor((N+4)/18), N=0:33




Correspondingly RAN4 endorsed draft CR [4], with following changes related to band n263 (shared spectrum operation): 
	[bookmark: _Hlk95328220]Table 5.4.3.3-1: Applicable SS raster entries per operating band
	NR Operating Band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	n257
	120 kHz
	Case D
	22388 - <1> - 22558

	
	240 kHz
	Case E
	22390 - <2> - 22556

	n258
	120 kHz
	Case D
	22257 - <1> - 22443

	
	240 kHz
	Case E
	22258 - <2> - 22442

	n259
	120 kHz
	Case D
	23140 – <1> – 23369

	
	240 kHz
	Case E
	23142 – <2> – 23368

	n260 
	120 kHz
	Case D
	22995 - <1> - 23166

	
	240 kHz
	Case E
	22996 - <2> - 23164

	n261
	120 kHz
	Case D
	22446 - <1> - 22492

	
	240 kHz
	Case E
	22446 - <2> - 22490

	n262
	120 kHz
	Case D
	23586 – <1> – 23641

	
	240 kHz
	Case E
	23588 – <2> – 23640

	[bookmark: _Hlk103864984]n263
	120 kHz
	Case D
	Table 5.4.3.3-2

	
	480 kHz
	Case F
	

	
	960 kHz2
	Case G
	24162 – <6> – 24954

	NOTE 1:	SS Block pattern is defined in clause 4.1 in TS 38.213 [10].
NOTE 2:   SS Block SCS of 960 kHz is not used for initial access.



Table 5.4.3.3-2: Allowed GSCN for operation in band n263 for 120 kHz and 480 kHz
	SS Block SCS
	Range of GSCN

	120 kHz
	24156 + 6 * N – 3 * floor((N+5)/18), N=0:137

	480 kHz
	24162 + 24 * N – 12 * floor((N+4)/18), N=0:33







Earlier, in RAN4#102e, RAN4 reached following agreements [3] for unlicenced and licenced for the synchronisation raster:
	Licensed:
Agreement: GSCN for licensed band
· GSCN step sizes
· 3 for 120 kHz
· 12 for 480 kHz
· 6 for 960 kHz
· Those values will be further checked after agreeing on the SU values.



This was also captured in endorsed CR in RAN4#103e [5], in following way:
	Table 5.4.3.3-1: Applicable SS raster entries per operating band
	NR Operating Band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	n257
	120 kHz
	Case D
	22388 - <1> - 22558

	
	240 kHz
	Case E
	22390 - <2> - 22556

	n258
	120 kHz
	Case D
	22257 - <1> - 22443

	
	240 kHz
	Case E
	22258 - <2> - 22442

	n259
	120 kHz
	Case D
	23140 – <1> – 23369

	
	240 kHz
	Case E
	23142 – <2> – 23368

	n260 
	120 kHz
	Case D
	22995 - <1> - 23166

	
	240 kHz
	Case E
	22996 - <2> - 23164

	n261
	120 kHz
	Case D
	22446 - <1> - 22492

	
	240 kHz
	Case E
	22446 - <2> - 22490

	n262
	120 kHz
	Case D
	23586 – <1> – 23641

	
	240 kHz
	Case E
	23588 – <2> – 23640

	[n264]
	120 kHz
	Case D
	24674 – <3> – 24959

	
	480 kHz
	Case F
	24677 – <12> – 24953

	
	960 kHz
	Case G
	24680 – <6> – 24950

	NOTE 1:	SS Block pattern is defined in clause 4.1 in TS 38.213 [10].






Neither of the afore noted CRs have been yet accounted in actual specification, and in case bands supporting operation without shared spectrum access, this may take a while (to complete the regulation), it would seem that in context of RAN1 specification some conclusion could be made, conditioned that the endorsed RAN4 CR(s) are implemented.
To account the possible changes and extended the range, for FR2-2 operation, the actual GSCN for indicating the SSB with associated RMSI, could be determined among the valid GSCN values based on the indicated offset. So rather than indicating the GSCN directly, the value of  would indicate valid GSCN among the values defined by RAN4 (in 5.4.3.3-1/-2) from the  (i.e. 1st, 2nd 3rd valid GSCN value etc. from the first SSB). This is illustrated in following TP:
	TP#A to Section 13 of 38.213:
[bookmark: _Ref500334477][bookmark: _Toc12021495][bookmark: _Toc20311607][bookmark: _Toc26719432][bookmark: _Toc29894872][bookmark: _Toc29899171][bookmark: _Toc29899589][bookmark: _Toc29917325][bookmark: _Toc36498199][bookmark: _Toc45699227][bookmark: _Toc99993851]13	UE procedure for monitoring Type0-PDCCH CSS sets
[text omitted]
[bookmark: _Hlk105676906]If a UE detects a first SS/PBCH block and determines that a CORESET for Type0-PDCCH CSS set is not present, and for  for FR1 or for  for FR2, the UE may determine the nearest (in the corresponding frequency direction) global synchronization channel number (GSCN) of a second SS/PBCH block having a CORESET for an associated Type0-PDCCH CSS set as .  is the GSCN of the first SS/PBCH block and  is a GSCN offset provided by Table 13-16 for FR1 and Table 13-17 for FR2-1. For FR2-2 UE may determine the nearest (in the corresponding frequency direction) global synchronization channel number (GSCN) of a second SS/PBCH block having a CORESET for an associated Type0-PDCCH CSS set as the closest :th possible GSCN value from Table 5.4.3.3-1 defined in [8-2, TS38.101-2] counting from . If the UE detects the second SS/PBCH block and the second SS/PBCH block does not provide a CORESET for Type0-PDCCH CSS set, as described in clause 4.1, the UE may ignore the information related to GSCN of SS/PBCH block locations for performing cell search.
If a UE detects a SS/PBCH block and determines that a CORESET for Type0-PDCCH CSS set 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 CSS set within a GSCN range . and  are respectively determined by controlResourceSetZero and searchSpaceZero in pdcch-ConfigSIB1. If the GSCN range is , the UE determines that there is no information for a second SS/PBCH block with a CORESET for an associated Type0-PDCCH CSS set on the detected SS/PBCH block. 




[bookmark: _Ref111031953]Proposal 1: Endorse TP#A to Section 13 38.213, to be implemented with condition that the corresponding RAN4 CR is implemented

Conclusion
In this contribution we discussed remaining open aspects related to the initial access mechanisms for beyond 52GHz deployments for NR. Based on the discussion we made the following proposal:-  
Proposal 1: Endorse TP#A to Section 13 38.213, to be implemented with condition that the corresponding RAN4 CR is implemented.
	TP#A to Section 13 of 38.213:
13	UE procedure for monitoring Type0-PDCCH CSS sets
[text omitted]
If a UE detects a first SS/PBCH block and determines that a CORESET for Type0-PDCCH CSS set is not present, and for  for FR1 or for  for FR2, the UE may determine the nearest (in the corresponding frequency direction) global synchronization channel number (GSCN) of a second SS/PBCH block having a CORESET for an associated Type0-PDCCH CSS set as .  is the GSCN of the first SS/PBCH block and  is a GSCN offset provided by Table 13-16 for FR1 and Table 13-17 for FR2-1. For FR2-2 UE may determine the nearest (in the corresponding frequency direction) global synchronization channel number (GSCN) of a second SS/PBCH block having a CORESET for an associated Type0-PDCCH CSS set as the closest :th possible GSCN value from Table 5.4.3.3-1 defined in [8-2, TS38.101-2] counting from . If the UE detects the second SS/PBCH block and the second SS/PBCH block does not provide a CORESET for Type0-PDCCH CSS set, as described in clause 4.1, the UE may ignore the information related to GSCN of SS/PBCH block locations for performing cell search.
If a UE detects a SS/PBCH block and determines that a CORESET for Type0-PDCCH CSS set 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 CSS set within a GSCN range . and  are respectively determined by controlResourceSetZero and searchSpaceZero in pdcch-ConfigSIB1. If the GSCN range is , the UE determines that there is no information for a second SS/PBCH block with a CORESET for an associated Type0-PDCCH CSS set on the detected SS/PBCH block. 
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