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Introduction
In this contribution, we discuss the remaining issues of initial access including discovery burst transmission window (DBTW), Q parameter, and CORESET#0 configuration.
Discussions
Discovery Burst Transmission Window
In RAN1 #107bis-e, following LS replies from RAN2 and RAN4 to RAN1 were provided.

RAN2 reply LS on using the spare bit in signalling of the Q parameter:

	· A1: RAN2 does not agree to using the spare bit in MIB for the signalling of FR2-2 QCL assumptions for SSB. Respond to RAN1 LS accordingly.
· A2: The legacy MIB is used for FR2-2 (i.e. we do not define new MIB for FR2-2).
· A3: Up to RAN1 how to resolve QCL configuration (no suggestions from RAN2). This need not be included in LS to RAN1.



RAN4 agreement on channelization in FR2-2 ‎[4]:

	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



In beyond 52.6GHz, the same divisions of the spectrum have been allocated to different license regimes in different neighboring countries. Thus, the licensed and unlicensed bands may overlap, which is different from the NR-U in the 5/6GHz band.
In operation with shared spectrum channel access, a UE needs to determine the license regime prior to decoding MIB or as part of the MIB. One solution that was discussed in previous meetings was based on the different sync raster sets to inform the UE ahead of detecting the SSB block. 
In RAN1#106bis-e, it was agreed to support the following agreement on indication of the license regime.
	Agreement:
· Indication of licensed and unlicensed operation is not explicitly indicated in MIB or PBCH payload.
· FFS: Whether or not to indicate licensed regime by different synchronization raster entries.




The abovementioned RAN4 agreement is on having different channelization for licensed and unlicensed bands. As such, fixed sync raster is considered for unlicensed bands while unlicensed bands could potentially use the sub-set of sync raster for licensed bands. Considering this agreement, the indication of license regime cannot be accomplished based on sync raster as similar sync raster may be used for both licensed and unlicensed.
Moreover, it is agreed to support discovery burst transmission window for SCS 120kHz as well as 480kHz and 960kHz in beyond 52.6 GHz bands in RAN1 #105-e and RAN1 #107-e, respectively. Considering the SSB transmissions in DBTW, the following is the working assumption and the agreement on indication of Q parameter in RAN1 #107-e.
	Working assumption: 
· Use 2 bits for Q: 
· SubcarrierSpacingCommon
· spare bit in MIB
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.




Considering the LS reply from RAN2 on not allowing RAN1 to use the spare bit, it seems that there is only one single bit left for indicating the Q parameter that would be indicating only two values. Considering 64 candidate SSB positions, the two value Q parameters could be limiting. Also, in RAN1 #107bis-e, there were discussions on considering the “reserved” status, among the Q parameter values, to indicate the license regime. Considering the single bit indication for Q parameter that is not going to be applicable anymore.

It is observed that despite the need for multiple indications, there is a shortage of available payload bits. Therefore, we propose to use other parts of SSB block for indicating the required operating parameters. 
Observation 1: Using a single bit indication for the Q parameter is not sufficient for indication of QCL relation for up to 64 candidate SSB positions in beyond 52.6GHz. 
Indication of Q parameter based on the PBCH DMRS index
[bookmark: _Hlk95396336]In NR Rel. 16, DMRS in PBCH is transmitted by using a pseudo-random sequence, wherein a seed for the pseudo-random sequence  is defined as 
[bookmark: _Hlk95395854]where,  for  for FR2-2, and is three LSB bits of the candidate SS block index.
[bookmark: _Hlk95395893]We are proposing to consider , where the parameters  and  can be considered as indexes that can be used for indicating operating parameters. 
The parameter  can be interpreted as a license regime indicator. For example,  implies operation without shared spectrum channel access and  indicates operation with shared spectrum channel access.
The value of parameter  is , where different values of  can be used as a basis to indicate different modes of operation or operating parameters. In this way, the detection of  can be interpreted as a value for indication of Q parameter.
During the initial access, when a UE detects an SS block, the UE decodes PBCH DMRS and respective value for . So, for example if , this implies licensed operation and that . As another example, if , this implies unlicensed operation and that  and , and so on. 
Proposal 1. For SSB blocks in the frequency beyond 52.6GHz, use the index associated to the DMRS in PBCH () as a means of indication for Q parameter in addition to the license regime.

[bookmark: _Hlk95460101]DBTW application in licensed operation
In RAN1 #107-e, the below note was made as part of an agreement:
	· 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 our opinion, this note was basically proposed and supported for the UE to have the same behaviour with Q=64, even without knowing the license regime. It was never meant to imply or indicate that DBTW is supposed to be used or supported in operation without shared spectrum channel access. 
Moreover, during RAN1 #107bis-e, there were some TPs proposed on considering Q<64 as the indication that operation with shared spectrum and support for DBTW was considered. The TPs were proposing to use the condition Q<64 as the condition to support DBTW and QCL relation for the SS blocks with similar (). So, during the initial access when a UE detects Q<64, the UE can determine operating with shared spectrum channel access and use QCL relations between the SS blocks. 

DBTW was originally proposed for operation with shared spectrum channel access to provide more opportunity to send SSB blocks that were missed within an SSB burst, e.g., due to LBT failure. Also, the Q parameter is recognized as one of the parameters only used for operation with shared spectrum channel access. Having said that,  confining the indication of the license regime to Q parameter is not preferred, even though it is an implicit indication.

Therefore, a UE operating only without shared spectrum and/or a gNB with licensed-only operation should not be urged to define such parameter. Hence, it is not required to support DBTW and Q parameter in operation without shared spectrum.

In addition, although the maximum number of candidate SSB positions within an SSB burst is agreed to be 64 in Rel-17, the maximum number can be potentially extended in the future releases specially for SCS of 480kHz and 960kHz. Therefore, considering the QCL assumptions only for Q<64 for unlicensed bands will be restrictive. 

Proposal 2. The DBTW only applies to operation with shared spectrum channel access. 
· The indication of  should not be used in operation without shared spectrum channel access.

CORESET#0 Configuration
In NR Rel.16, a UE operating with shared spectrum channel access determines  the RB resources for CORESET#0 for Type0-PDCCH CSS based on an offset in number of RBs. The offset is defined from smallest RB index of the corresponding CORESET#0 to the smallest RB index of the common RB overlapping with the first RB of the respective SSB block. 
Based on the RAN4 agreement on having fixed channelization for the unlicensed band, the RB offset values need to be revisited. As for the multiplexing pattern 3, if supported, we believe that two values are required for each of the entries in SCS 120, 480, and 960kHz. 
The offset value of (-20 if kssb=0, -21 if kssb>0) is already considered as one of the values. We propose to also support the RB offset values equal to the number of RBs in the respective CORESET#0. In this way, the CORESET#0 may be located in RBs preceding as well as following the respective SSB in frequency domain.
Proposal 3. Support two RB offset values for MUX 3 (if supported) in CORESET#0 configuration. The two values could be (-20 if kssb=0, -21 if kssb>0) and X, where X is the number of RBs in the respective CORESET#0 and can be 24 or 48.


Summary
In this contribution, we discussed the remaining issues on initial access aspects. From the discussions, we made following observations and proposals: 
[bookmark: _Hlk79067364]Observation 1: Using a single bit indication for the Q parameter is not sufficient for indication of QCL relation for up to 64 candidate SSB positions in beyond 52.6GHz. 
[bookmark: _Hlk67922231]
Proposal 1. For SSB blocks in the frequency beyond 52.6GHz, use the index associated to the DMRS in PBCH () as a means of indication for Q parameter in addition to the license regime.
Proposal 2. The DBTW only applies to operation with shared spectrum channel access. 
· The indication of  should not be used in operation without shared spectrum channel access.
Proposal 3. Support two RB offset values for MUX 3 (if supported) in CORESET#0 configuration. The two values could be (-20 if kssb=0, -21 if kssb>0) and X, where X is the number of RBs in the respective CORESET#0 and can be 24 or 48.
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