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Introduction
The following agreements and conclusions on initial access procedures for NR-U have been made in the last RAN1 meeting [1].
	[bookmark: _Hlk23964225]
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




Considering the above agreements and conclusions, we introduce our views on the remaining issues on initial access procedure for NR-U in this contribution.
NR-U initial access procedures
Signaling of Q value
Based on the following agreements [2], if Q is known at a UE and the UE fails to decode RMSI in the current DRS transmission window, the UE will be able to monitor in the limited Type0-PDCCH monitoring occasions without any SSB detection in the following DRS transmission window. It would be helpful for the UE’s power consumption.
	
Agreement:
· If Q is known, 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
· Note: Q may be always known depending on where Q is signalled. This aspect is to be discussed further.




It would be also helpful for more reliable RMSI reception since the UE can combine the repeated RMSI transmission within a DRS transmission window if the repetition of SSBs and associated RMSIs are allowed within a DRS transmission window, and the Q value is known before the reception of RMSI. Therefore, it will be better to signal Q value through PBCH instead of MIB.
In the last meeting, it has been agreed that Q is signalled via MIB if 2 bits can be found to not be necessary in the current MIB. If not, it will be signalled through RMSI.
[bookmark: _GoBack]In NR-U, there are limited configurations for CORESET#0 e.g., limited number of PRBs, limited number of OFDM symbols for CORESET#0, limited number of offsets between CORESET#0 and SSBs, and so on comparing to Rel-15 [3]. Therefore, additional column for Q value can be added to the tables for CORESET#0 configurations as shown in the following:
Table 13-1a: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {30, 30} kHz for frequency bands with minimum channel bandwidth 20 MHz
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 
	Q 

	0
	1 
	48
	1 
	[X] 
	1 

	1
	1 
	48
	1 
	[X] 
	2 

	2
	1 
	48
	1 
	[X] 
	4 

	3
	1 
	48
	1 
	[X] 
	8 

	4
	1 
	48
	1 
	[Y] 
	1 

	5
	1 
	48
	1 
	[Y] 
	2 

	6
	1 
	48
	1 
	[Y] 
	4 

	7
	1 
	48
	1 
	[Y] 
	8 

	8
	1 
	48
	2 
	[X] 
	1 

	9
	1 
	48
	2 
	[X] 
	2 

	10
	1 
	48
	2 
	[X] 
	4 

	11
	1 
	48
	2 
	[X] 
	8 

	12
	1 
	48
	2 
	[Y] 
	1 

	13
	1 
	48
	2 
	[Y] 
	2 

	14
	1 
	48
	2 
	[Y] 
	4 

	15
	1
	48
	2 
	[Y] 
	8 



The above table is just an example. The exact table can be updated based on the discussion results. If additional offset(s) is needed for different channel bandwidth, additional tables can be defined. Similarly, the limited number of configurations for PDCCH monitoring occasions for Type0-PDCCH CSS set are needed since some of O values and M values are not necessary in NR-U. Therefore, some of bitfield for configurations for PDCCH monitoring occasions for Type0-PDCCH CSS set can be also reused. It is also agreed that the SCS for all SSBs and CORESET #0 on a carrier is always the same for operation of NR in unlicensed spectrum. Therefore, 1 bit indication for SCS for CORESET#0 and RMSI (i.e., subCarrierSpacingCommon) would not be necessary.
Proposal 1: additional column for Q values can be added to the table for CORESET#0 configurations.
· The above table can be a starting point and the exact table can be updated based on the discussion results.
· In addition to controlResourceSetZero, other bitfield can be also used for signalling of Q values such as searchSpaceZero, subCarrierSpacingCommon, and so on, if needed.

Interpretation of ‘ssb-PositionsInBurst’ for NR-U
Another discussion point in initial access procedure is how to interpret the bitfield ‘ssb-PositionsInBurst’ in NR-U. The field is used to indicate actual transmitted SSBs for rate-matching for PDSCH reception. Since the maximum value of Q is 8 and QCL relation between SSBs is determined based on modulo(A, Q), it is suitable to use ssb-PositionsInBurst to indicate SSB positions which can be used for actual transmission within Q value. In NR-U, even though the SSB position is indicated for actual transmission, it might impossible to transmit an SSB in the location due to LBT failure. However, there are L=10 and L=20 SSB candidate positions for 15 kHz and 30 kHz respectively within the maximum DRS transmission window (5ms) in NR-U. Since the 8 bits cannot indicate which one can be used for actual transmission among all of SSB candidate positions, it is proposed that the valid field of ‘ssb-PositionsInBurst’ are cyclically wrapped around within the maximum DRS transmission window. For example, when Q equals to 4 and L=20, only the 4 leftmost bits of ‘ssb-PositionsInBurst’ are valid and the UE ignores the 4 rightmost bits. Then, the valid 4 bits will be repeated 5 times to indicate all L SSB candidate positions. In the last meeting, it is also agreed that configuration of a DRS transmission window duration is supported. Therefore, the cyclically wrap-around of valid field of ‘ssb-PositionsInBurst’ can be applied within the configured DRS transmission window duration.
Proposal 2: ‘ssb-PositionsInBurst’ can be used to indicate SSB positions which can be used for actual transmission within Q value with length-8 bitmap, and the valid field of ‘ssb-PositionsInBurst’ depending on Q value is cyclically wrapped around within the maximum or configured DRS transmission window.

Association between SSBs and ROs
There is an association between SSB and RO. If SSBs are QCLed, the associated ROs can be also considered as QCLed. In this case, the QCLed ROs can be shared for PRACH transmission. For example, when SSB#A is associated with RO#A and SSB#B is associated with RO#B, if a UE detects one of two SSBs (SSB#A or SSB#B) and knows both SSBs are QCLed, the UE can use both RACH occasions (i.e., RO#A and RO#B) for PRACH transmission.
Proposal 3: The QCLed ROs that are associated with the QCLed SSBs can be shared for PRACH transmission.
Summary
In this contribution, we made the following proposals on enhancements to initial access procedure for NR-U.
Proposal 1: additional column for Q values can be added to the table for CORESET#0 configurations.
· The above table can be a starting point and the exact table can be updated based on the discussion results.
· In addition to controlResourceSetZero, other bitfield can be also used for signalling of Q values such as searchSpaceZero, subCarrierSpacingCommon, and so on, if needed.
Proposal 2: ‘ssb-PositionsInBurst’ can be used to indicate SSB positions which can be used for actual transmission within Q value with length-8 bitmap, and the valid field of ‘ssb-PositionsInBurst’ depending on Q value is cyclically wrapped around within the maximum or configured DRS transmission window.
Proposal 3: The QCLed ROs that are associated with the QCLed SSBs can be shared for PRACH transmission.
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