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Introduction
In RAN1 #98b meeting, several agreements were approved for NR-U initial access as in [1]:
[bookmark: _Hlk24041913]Agreement:
If 2 bits can be found to not be necessary in the current MIB, then Parameter Q is indicated in the MIB by a serving cell. Otherwise, Q is indicated in the RMSI.
Agreement:
· No further down selection is made for set of Q values, i.e., Q = {1,2,4,8} (resolves FFS of prior agreement on Q values)
· UE does not expect to be configured with two Type-0 PDCCH monitoring occasions in a slot with Q=1.
· Note: This does not imply a change in Rel-15 behavior for Type-0 PDCCH monitoring in two consecutive slots.
· Note: This agreement does not imply any changes to Rel-15 PDCCH monitoring requirements on BD/CCE limits per slot
· RAN4 requirements for SSB detection during initial cell search should be defined assuming Q = 8. This assumption does not have any other specification impact.
· Include this agreement in an LS to RAN4 asking them to take this into account. The LS should also provide an overview on the definition of Q.
Agreement:
[bookmark: _Hlk24058869]Support configuration of the DRS transmission window duration of a UE’s serving cell(s)
· DRS transmission window periodicity is the same as the configuration of SSB burst periodicity
· Note: RAN4 performance requirements depending on the DRS transmission window size, e.g., RRM, will assume a DRS transmission window size of 5 ms
Agreement:
The ssb-PositionsInBurst IE is configured as in Rel-15 NR
· FFS: Interpretation of the field for NR-U

In this contribution, some details based on the above agreements on the initial access procedure for NR-U are discussed.
SSB transmission for initial access
1 
2 
SSB candidates are introduced to the design of NR unlicensed due to the LBT regulation for unlicensed band, which could decrease the SSB transmission opportunities per period, hence the performance related to SSB and related signal/channel would be worse. It is agreed that for 30kHz SCS, there could be 20 SSB candidate positions in the maximum 5ms DRS window. However, the initial access procedure may be impacted by the shifted SSB transmission position due to LBT for beam identification if QCL indication is not known by the UE. The worst case is that UE may assume each SSB in the candidate positions are QCLed, which will increase the UE complexity and efforts.
2.1 Indication of Q value
In RAN1 #97, it is agreed that UE may assume a QCL relation between SS/PBCH blocks within or across DRS transmission or measurement windows that have the same value of modulo (A, Q), once Q is known to the UE. Furthermore, If Q is known from the MIB for the initial access procedure, candidate monitoring slots for Type0 PDCCH search space are the PDCCH monitoring slots associated with SS/PBCH blocks that are QCL with the SS/PBCH block from which the UE determines that a CORESET for Type0-PDCCH CSS set is present. Thus, Q is preferred to be indicated in MIB and we analysis in below the available bits in MIB that can be used for such indication.
As it is agreed in RAN1#96 that the SCS for all SSBs and Coreset #0 on a carrier is always the same for operation of NR in unlicensed spectrum, and a previous agreement is that UE assumes 30KHz SCS for SS/PBCH block for 5GHz band and 6GHz for the initial access. Thus, the SCS indication in MIB, the subCarrerSpacingCommon bit, can be used for the indication of Q, and there is also one spare bit left in MIB, thus we think Q can be indicated in the MIB content. 
In addition, due the SSB raster in NR-U is simple as agreed in RAN4 to define single sync raster for each sub-band, at least two bits in the pdcch-ConfigSIB1 can be reused, however, it is rather complex due to the redesign and discussion on the updated tables.
Proposal 1: 2bits for Q indication can be found in the MIB for NR-U.

2.2 Actual transmitted SSB indication in NR-U
[bookmark: _GoBack]In NR, the rate matching of PDSCH of RMSI around SSB is not supported, however, in NR-U the multiplexing restriction assumption of PDSCH with SSB candidates by UE could cause the waste of physical resources in the gNB scheduler. So, the rate matching of PDSCH around SSB should be supported in NR-U.
In NR, 16 bits information for actual transmitted SSB is agreed in the RMSI because it is argued that 64 bits full bitmap payload is too much. Thus, SSB in one burst set is divided into 8 groups with maximum 8 SSBs in one group for L=64, while for FR1 this is also true for L=8 in which can be treated as one group case, as well as for L=4 case. 
The IE of ssb-PositionsInBurst in SIB1 in below has two parts, although the condition of groupPresence in NR is for above 6GHz case, the clarification in NR-U is needed, it should be clarified as the definition in NR FR1.
    ssb-PositionsInBurst                SEQUENCE {
        inOneGroup                          BIT STRING (SIZE (8)),
        groupPresence                       BIT STRING (SIZE (8))                                       OPTIONAL  -- Cond Above6GHzOnly
    },

For the interpretation of the field for NR-U, one way is that the bitmap should be the original SSB without LBT, then the rate matching is simply according to the IE along with the Q value and DRS window configuration. For example, if Q=8 and the inOneGroup indication is 10101010, then at least half of the slots has no SSB in it hence no rate matching is needed.
Proposal 2: Clarification on the ssb-PositionsInBurst IE is configured as in Rel-15 NR FR1

2.3 Configuration of the DRS transmission window
For some implementation environment, a smaller DRS window other than 5ms could be resource efficiency, so it is agreed that under the same configuration of SSB burst periodicity, DRS window could be configurable. On the other hand, the more SSB configured transmitting in a DRS window, the less SSB candidates left in the window, as for Q=8 case, the window duration configuration gain is less.  However, for Q=1 or 2 case, a 5ms window in a less interference place seems a bit large. So, we think the configuration of DRS window should be limited case and duration, such as one smaller window size configuration is enough beyond 5ms and the smaller duration, e.g. 2.5ms, is used for the case when Q=1 or 2 only.
Proposal 3: Configuration of the DRS transmission window duration should be confined with one smaller duration other than 5ms.

2.4 Paging
Although paging is mostly discussed in RAN2 and RAN2 decided to introduce the PO monitoring extension, it is expected that UE may stop monitoring the additional PDCCH monitoring occasions at paging occasions (PO) if it detects that gNB had access to the channel at the PO. However, in RAN1# 98bis, there are no consensus on using these other signals/channels for the purpose of the UE stopping the monitoring of the additional PDCCH monitoring occasions at a given paging occasion, as in the replied LS in R1-1911705. 
It is always beneficial that Paging could be transmitted with SSB in the same NB initiate COT to avoid another LBT procedure. As the DRS transmission window can be configurable, the above issue may not be so obvious compared to a fixed DRS window. The gNB should configure the PO monitoring according to the DRS configuration specified in RAN1.
Proposal 4: No specification update for paging from RAN1 perspective.

Conclusion
In this contribution, we discuss the remaining issue related to the initial access procedure for NR-U and based on the above discussion we provide the following proposals.
Proposal 1: 2bits for Q indication can be found in the MIB for NR-U.
Proposal 2: Clarification on the ssb-PositionsInBurst IE is configured as in Rel-15 NR FR1
Proposal 3: Configuration of the DRS transmission window duration should be confined with one smaller duration other than 5ms.
Proposal 4: No specification update for paging from RAN1 perspective.
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