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1. Introduction
The work item on supporting NR from 52.6 GHz to 71 GHz was updated and approved in RAN 90 meeting [1], and objects of WI are listed as in the following.
	· Physical layer aspects including [RAN1]:
· [bookmark: _Hlk58583563][bookmark: _Hlk26996217]In addition to 120 KHz SCS, specify new SCS, 480 KHz and 960 KHz, and define maximum bandwidth(s), for operation in this frequency range for data and control channels and reference signals, only NCP supported. 
[bookmark: _Hlk58594267]Note: Except for timing line related aspects, a common design framework shall be adopted for 480 KHz to 960 KHz
· Time line related aspects adapted to 480 KHz and 960 KHz, e.g., BWP and beam switching timing, HARQ timing, UE processing, preparation and computation timelines for PDSCH, PUSCH/SRS and CSI, respectively. 
· Support of up to 64 SSB beams for licensed and unlicensed operation in this frequency range. 
· Supports 120 KHz SCS for SSB and 120 KHz SCS for initial access related signals/channels in an initial BWP.
· Study and specify, if needed, additional SCS (240 KHz, 480 KHz, 960 KHz) for SSB, and additional SCS(480 KHz, 960 KHz) for initial access related signals/channels in initial BWP.
· Study and specify, if needed, additional SCS (480 KHz, 960 KHz) for SSB for cases other than initial access.
· Note: coverage enhancement for SSB is not pursued.
· Specify timing associated with beam-based operation to new SCS (i.e., 480 KHz and/or 960 KHz), study, and specify if needed, potential enhancement for shared spectrum operation
· Study which beam management will be used as a basis: R15/16 or R17 in RAN #91-e
· Support enhancement for PUCCH format 0/1/4 to increase the number of RBs under PSD limitation in shared spectrum operation.
· Support enhancements for multi-PDSCH/PUSCH scheduling and HARQ support with a single DCI
       Note: coverage enhancement for multi-PDSCH/PUSCH scheduling is not pursued
· [bookmark: _Hlk58595024]Support enhancement to PDCCH monitoring, including blind detection/CCE budget, and multi-slot span monitoring, potential limitation to UE PDCCH configuration and capability related to PDCCH monitoring.
· [bookmark: _Hlk58594915]Specify support for PRACH sequence lengths (i.e. L=139, L=571 and L=1151) and study, if needed, specify support for RO configuration for non-consecutive RACH occasions (RO) in time domain for operation in shared spectrum 
· Evaluate, and if needed, specify the PTRS enhancement for 120 KHz SCS, 480 KHz SCS and/or 960 KHz SCS, as well as DMRS enhancement for 480 KHz SCS and/or 960 KHz SCS.


In this document, the remaining issues on initial access aspects for up to 71GHz operation are discussed, which include CORESET for Type0-PDCCH search space set and  PDCCH monitoring occasions for Type0-PDCCH CSS set. 
2. Discussion on remain issues of initial access aspects 
2.1 CORESET of Type0-PDCCH search space set for 120 KHz or 480 KHz/960 KHz
The configuration for {SSB, CORESET#0/Type0-PDCCH} was discussed in [3] [4] and the working assumptions were reached as following:

	Working assumption(ran1#106b):
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
· 
Working assumption1(ran1#107e):
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.



Regarding channelization design, there are two options of channelization currently discussed in RAN4 as follows:
Candidate options:
· Option 1C: No IEEE 802.11ad/ay alignment and floating channelization
· Option 1D: Hybrid between IEEE and no IEEE alignment with fixed channelization depending on maximum spectrum utilization and better coexistence
The first approach 1C for channelization is to support floating channelization in units of N kHz, e.g. N = 120 kHz. This is a similar approach taken for licensed bands in FR1 and FR2. The SCS-based channelization is used by FR2-1. Table 1 shows the candidates of the NREF design for 57-71 GHz which is decided by the bands definition of unlicensed bands.
Table 1: NREF design for SCS based channel raster candidate
	ΔFRaster
(kHz)
	Uplink and Downlink
Range of NREF for 57-71 GHz
(First – <Step size> – Last)

	120
	2563333 – <2> – 2794999

	480
	2565839 – <8> – 2792495

	960
	2565847 – <16> – 2792487

	Note: 100MHz/400MHz minimum CBW is taken into account in this table.



Assuming the current FR2 GSCN is reused, the candidate SS raster can be calculated as in Table 2. 

Table 2: SS raster calculation for floating channel raster 57-71 GHz
	Min BW [MHz]
	Data SCS (kHz)
	SS SCS (kHz)
	SSB BW (20 RB size) (MHz)
	N_RB for min BW
	TBW (MHz)
	Max SS raster （MHz）
	Candidate SS raster (MHz)

	100
	120
	120
	28.8
	66
	95.04
	66.36
	17.28*3=51.84

	400
	480
	480
	115.2
	64
	368.64
	253.92
	17.28*14=241.92



[bookmark: OLE_LINK3][bookmark: OLE_LINK4]For 960 kHz data SCS, 120 kHz or 480 kHz SCS can be used for the initial access. The minimum CBW for 960 kHz is 400 MHz that is equal to the minimum CBW 480 kHz data SCS and 4 times the minimum CBW of 120 kHz. Therefore, it is not necessary to design a separate synchronized raster for 960 kHz data SCS. If reusing current FR2 GSCN and using the candidate SS raster, the total synchronized raster entries for 57-71 GHz is 329. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The other option 1D is to define non-overlapping channels, similar to what was done for NR-U in Rel-16. The granularity of the channel raster for 120 kHz SCS can be 100 MHz for each CBW. For 480/960 kHz SCS, this can be 400 MHz for each CBW. If more flexibility is needed, 200MHz can be used as the granularity. The synchronized raster entries should be designed with the minimum number. The RB offset required is the difference UE assumes from the lowest RB index of the CORESET for Type0-PDCCH CSS set to the lowest RB index of the common RB overlapping with the first RB of the corresponding SS/PBCH block. For this design, SSB-CORESET0 offset 0 is used for the 24 RBs CORESET0 and offset 14 can be used for 48 RBs CORESET0.  When channel raster is fixed with 100 MHz/200 MHz granularity, there is no need to add a new SSB-CORESET0 offset. 

In RAN4#101bis-e, the issue was further discussed and the decision was made. As in indicated in [5], the following is RAN4’s intermediate decision regarding channelization:


	Agreement: Consider the different channelization for licensed band(s) and unlicensed band(s)
· Fixed sync raster for unlicensed bands
· Fixed scheme should not be constrained by IEEE channel raster
· Send LS to RAN1 to make sure that RAN1 accommodates the solution already now for both fixed and floating sync raster.
· For the contiguous carrier aggregation, the channel spacing of adjacent channels should be multiple of the larger SCS, i.e., 960KHz, used by two channels/CCs
· Floating sync raster for licensed bands
· Stick to the agreement last meeting for 3 x 17.28MHz as the minimum granularity.
· Refer to gap between adjacent GSCN values is not smaller than 3 x 17.28MHz 
· FFS: Unlicensed bands tries to use the sub-set of sync raster for licensed bands



This agreement has direct impact on RAN1’s decision for the RB offset in the CORESET#0 configurations. Since the unlicensed bands will use the sub-set of synchronized raster for licensed bands, we can only consider licensed bands design’s impact as it is the superset. 
Note RAN4 also indicated for licensed operations the minimum granularity, RAN4 is considering 3 x 17.28 MHz for 120 kHz, 12 x 17.28 MHz for 480 kHz and 6 x 17.28 MHz for 960 kHz. For determining whether new SSB-CORESET0 offsets are needed, the exact AFRCN and GSCN values used for the channelization design would be needed. 

Proposal 1:  For CORESET#0 configuration can be decided after RAN4 finalize channelization design.

2.2 Remaining issue for DBTW
The following was agreed in RAN1#107 and an LS was sent to RAN2.
	Agreement(RAN1#106e):
·  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



The issue was discussed in RAN2 and in [6] RAN2 has the following reply.

	RAN2 would like to thank RAN1 for the LS on initial access for 60 GHz where RAN1 asked if RAN2 foresees any issues of using the ‘spare’ bit contained in MIB IE for purpose of signalling  to UEs.

On this, RAN2 made the following agreements:
1: RAN2 does not agree to using the spare bit in MIB for the signaling of FR2-2 QCL assumptions for SSB. 
2: The legacy MIB is used for FR2-2 (i.e. we do not define new MIB for FR2-2).


Based on this reply and the previous agreement  “The use of 2 bits for Q can be revisited if RAN2 tells RAN1 that the spare bit cannot be used”, there is a need to revise the agreement in RAN1#107-e. Actually, RAN1 has the following agreement in RAN1#106bis-e:
	Agreement:
 
For 120kHz SCS, for [image: cid:image001.png@01D7C5AC.DAEE0E00] values:
· If 2 bits are available in MIB for [image: cid:image001.png@01D7C5AC.DAEE0E00], at least support {16, 32, 64}
· If 1 bit is available in MIB for [image: cid:image001.png@01D7C5AC.DAEE0E00], support {32, 64}
· FFS: methods to indicate more [image: cid:image001.png@01D7C5AC.DAEE0E00] values without increasing used number of bits, e.g., {16, 32, 64}
· Note: value [image: cid:image001.png@01D7C5AC.DAEE0E00] < 64 indicates DBTW enabled/supported and operation with shared spectrum.
· Note: For operation without shared spectrum channel access, a UE expects to be configured with [image: cid:image001.png@01D7C5AC.DAEE0E00] = 64. Use of [image: cid:image001.png@01D7C5AC.DAEE0E00]=64 in shared spectrum is not precluded.
FFS: 1 bit or 2 bits used for [image: cid:image001.png@01D7C5AC.DAEE0E00]



According to this agreement, if 1 bit available in MIB, which is the current situation, then for [image: cid:image001.png@01D7C5AC.DAEE0E00] only 2 values {32, 64} are supported.
Proposal 2:  For [image: cid:image001.png@01D7C5AC.DAEE0E00]only 2 values {32, 64} are supported since, only 1 bit is available
2.3 PDCCH monitoring occasions of Type0-PDCCH CSS set for 480 KHz/960 KHz
It was agreed that the first symbols of the candidate SSB have index {2, 9} in a slot and the multiplexing pattern 3 of SSB and CORESET#0/Type0-PDCCH [2][4] may be adopted for SCS 480 kHz/960 kHz.

	Agreement(RAN1#106e):
For 480kHz and 960kHz sub-carrier spacing, first symbols of the candidate SSB have index {2, 9} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame.
Working assumption
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.



The multiplex pattern 3 is supported in R15/R16 in FR2 operation. Under this configuration, SSB and Type0-PDCCH/PDSCH carrying RMSI can use the same transmission beam. For unlicensed spectrum, multiplexing pattern 3 also can archive higher EIRP since band width of transmission is enlarged. For FR2_2 operation on SCS 120 KHz, Table 13-15 in TS38.213 can be reused directly for Type0-PDCCH monitoring occasion because the same SSB pattern of R15/R16 is adopted.
For FR2_2 operation on SCS 480 KHz and 960 KHz, if multiplexing pattern 3 is supported, Type0-PDCCH location needs modification to match the first symbols of the candidate SSB index {2, 9}. The first symbols index of Type0-PDCCH monitoring occasions can be 2 for even SSB index and can be 9 for odd SSB index, which is shown as the following figure.

.
Figure 1 location of Type0-PDCCH for multiplex pattern 3
In addition, the Table 12-15A for PDCCH monitoring occasions of 480 kHz and 960 kHz can be added in TS38.213 as shown following.
Table 13-15A: PDCCH monitoring occasions for Type0-PDCCH CSS set - SS/PBCH block and CORESET multiplexing pattern 3 and {SS/PBCH block, PDCCH} SCS {480, 480} kHz or {960, 960} kHz
	Index
	PDCCH monitoring occasions (SFN and slot number)
	First symbol index

	0
	
 
	2, 9 in
, ,

	1
	Reserved

	2
	Reserved

	3
	Reserved

	4
	Reserved

	5
	Reserved



In the last meeting, it was agreed that the above table was a working assumption for PDCCH monitoring occasions for Type0-PDCCH CSS set - SS/PBCH block and CORESET multiplexing pattern 3 and {SS/PBCH block, PDCCH} SCS {480, 480} kHz or {960, 960} kHz.  As no further issues have been found regarding this working assumption, it is proposed to confirm the WA. 

Proposal 3: If multiplexing pattern 3 for 480 kHz and 960 kHz is supported, the first symbols index of Type0-PDCCH monitoring occasions can be 2 for even SSB index and can be 9 for odd SSB index.

3. Conclusion 
This contribution discusses remaining issues on initial access aspect for the support of NR operation up to 71 GHz. We have the following proposals.

Proposal 1:  For CORESET#0 configuration, reusing of legacy RB offset values are preferred.
Proposal 2:  For [image: cid:image001.png@01D7C5AC.DAEE0E00]only 2 values {32, 64} are supported since, only 1 bit is available
Proposal 3: If multiplexing pattern 3 for 480 kHz/960 kHz is supported, the first symbol index of Type0-PDCCH monitoring occasions can be 2 for even SSB index and can be 9 for odd SSB index.
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