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1 Introduction
At the RAN1 #98bis meeting, good progress was made on enhancements to initial access procedure and the following agreements were made [1]: 
	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:
For RRM measurements of a neighbor cell in IDLE, INACTIVE and CONNECTED UE states,
· Support signaling of a common Q value per frequency by broadcast RRC signaling (SIBx) and/or dedicated RRC signaling (measObjectNR) from the serving cell.
· Support signaling from the serving cell of a Q value for a listed neighbour cell. 
· If Q is signaled for a listed cell, it overrides any common Q value per frequency  

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:
· The RSSI measurement timing configuration (RMTC) includes the following:
· Time-domain parameters: 
· Periodicity (e.g., 40/80/160/320/640 ms) 
· Measurement duration in terms of OFDM symbols with a configured reference subcarrier spacing
· Offset of RMTC measurement duration
· Frequency-domain parameters:
· Measurement bandwidth at least in units of LBT bandwidths
· FFS: Units other than LBT bandwidths
· Note: RAN4 can determine if the bandwidth used for the measurement within an LBT bandwidth can be less than the signaled measurement bandwidth. 
· Measurement ARFCN for inter-frequency measurements
· Configurable L3 filtering as in RSSI for LTE-LAA

Conclusion:
No new medium contention/load metrics other than channel occupancy are introduced

Agreement:
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




This contribution studies different open issues of initial access procedure enhancements for NR-U and presents our views. 

2. Discussion
2.1 Initial access procedure 
Signaling of Q
In previous meeting [1], QCL determination for detected SS/PBCH block candidates across DRS windows were concluded to use the modulo (A, Q), where A is the PBCH DMRS sequence index and Q denotes the maximum number of candidate beams. One of open issues related to QCL derivation is how to signal the Q value. 
Several options were proposed in last meeting and summarized in [2], including SIB1, MIB and PBCH payload. In general, there are three steps for initial access procedure: SSB-based cell search to determine the DL timing, system information acquisition e.g. to obtain the configuration of PRACH resources from RMSI, random access procedure to obtain the UL timing. UE can get the DL timing without knowledge of Q as the information is carried by the PBCH DMRS sequence and payload. However, the signaling of Q in the MIB or PBCH payload can be beneficial since UE can use it to determine the QCL relations among different Type0-PDCCH candidates and correspondingly perform potential soft-combining of RMSI across DRS monitoring windows. More importantly, it can avoid unnecessary Type0-PDCCH monitoring at the UE and hence reduce power consumption. Hence, signaling Q in SIB1 is less preferable. Furthermore, we prefer to signal the Q value in the MIB payload as a clean solution for Rel-16 NR-U.      
For NR-U operation, it was agreed that a same numerology is used for SSB and CORESET 0. Assuming a same numerology is applied for PDSCH (e.g. SIB1) and PDCCH transmission, 1-bit subCarrierSpacingCommon IE and 1-bit reserved IE can be reinterpreted to indicate the Q value.   

Based on the discussions above, we made the following proposal:   
Proposal 1: 
· Support signaling of Q value for the serving cell in MIB by reinterpret the IE subCarrierSpacingCommon and reserved bit in MIB

Indication of actual-transmitted SSBs for PDSCH rate-matching operation
Another FFS aspect for initial access procedure is how to indicate the actual-transmitted SSBs for RMSI and PDSCH rate-matching operation. In Rel-15, the actual SSB(s) transmitted by gNB is signaled by RMSI or UE-dedicated RRC signaling through ssb-PositionsInBurst IE, which is used for PDSCH rate-matching operation. For NR-U operation, the actual SSB(s) transmitted by gNB are time-shifted subject to LBT operation. As one consequence, it is not efficient to reuse Rel-15 ssb-PositionsInBurst IE for actual SSB(s) indication. One simple way to solve this problem is to group the candidates SSB positions into different groups according to the Q value and each bit in ssb-PositionsInBurst IE indicates the QCLed SSB(s) (i.e. with a same module (A,Q) value) to perform PDSCH resource rate-matching.     
Proposal 2: 
· UE performs rate-matching for all of SS/PBCH block candidate position indices QCLed with SS/PBCH block indices that are provided by ssb-PositionsInBurst in RMSI. 

2.2 Random access procedure
In Rel-15 NR, the timing association between the SS/PBCH block and the PRACH transmission occasion is configured by SIB1 information. This allows network to derive the best downlink beam for the corresponding device based on the received preamble. On the other hand, fixed timing relative to SS/PBCH block may defer the PRACH transmission for NR-U due to LBT failure. Thus, it is beneficial in terms of PRACH transmission robustness to configure multiple PRACH resources across multiple LBT sub-bands. The best SS/PBCH block can be indicated by which frequency occasion or preamble the UE transmit Msg1 in.     
Proposal 3: 
· Support configuring multiple PRACH resources across multiple LBT sub-bands/CC for Msg1 transmission. 


3. Conclusion 
In this contribution, we discussed several FFS aspects related to initial access procedure enhancement on NR unlicensed band. Based on the discussions above, we made the following proposals:
Proposal 1: 
· Support signaling of Q value for the serving cell in MIB by reinterpret the IE subCarrierSpacingCommon and reserved bit in MIB
Proposal 2: 
· UE performs rate-matching for all of SS/PBCH block candidate position indices QCLed with SS/PBCH block indices that are provided by ssb-PositionsInBurst in RMSI. 

Proposal 3: 
· Support configuring multiple PRACH resources across multiple LBT sub-bands/CC for Msg1 transmission. 
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