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1. Introduction
In this contribution, we would like to discuss some issues related to SSB and SR. Some relevant agreements are listed in the Appendix.
2. [bookmark: _Ref228947482]Discussion
2.1. [bookmark: OLE_LINK184][bookmark: OLE_LINK185][bookmark: OLE_LINK177][bookmark: OLE_LINK178][bookmark: OLE_LINK179][bookmark: OLE_LINK180][bookmark: OLE_LINK186][bookmark: OLE_LINK187]Potentially transmitted SSBs
For NR_U, SSB transmission is subject to LBT results. To avoid ambiguity, we use potentially transmitted SSBs to represent the SSBs which would be transmitted subject to LBT results.
[bookmark: OLE_LINK182][bookmark: OLE_LINK183]According to agreements in RAN1#98b meeting, interpretation of ssb-PositionsInBurst for indicating potentially transmitted SSBs is FFS. Considering that Q is indicated by PBCH or SIB1 for serving cell, the bit-map in ssb-PositionsInBurst could be mapping to candidate SSBs (i.e. 10/20 candidate SSBs for 15/30 kHz) according to QCL relation of candidate SSBs, which is determined based on Q. To be more specific, only first Q bits in ssb-PositionsInBurst are valid, and a valid bit indicates whether a set of QCLed SSBs is potentially transmitted SSBs.
[bookmark: OLE_LINK181][bookmark: OLE_LINK188][bookmark: OLE_LINK189][bookmark: OLE_LINK190][bookmark: _GoBack]Proposal 1: Only first Q bits in ssb-PositionsInBurst are valid. A valid bit indicates whether a set of QCLed SSBs determined based on Q is potentially transmitted SSBs.
2.2. Contention free RACH for SR 
[bookmark: OLE_LINK271][bookmark: OLE_LINK272]In unlicensed band, periodic transmission cannot be guaranteed due to channel access requirement. Moreover, configuring periodic PUCCH may largely restrict the flexibility of DL/UL switching. In that sense, periodic PUCCH may not be the best option for transmission of UCI including SR in unlicensed band. Compared to PUCCH in licensed band, requirement of a minimum bandwidth of 2 MHz is another disadvantage of PUCCH for small size of UCI.

[image: ]
Figure 1 CFRA for SR

In Rel-15 NR, when there is no valid PUCCH resource for SR, UE will initiate 4-step contention based RACH upon UL data arrival. 4-step means 4 times of LBT. It may cause a large delay depend on the condition of channel access. Contention free RACH for SR as shown in Figure 1 can be used to reduce periodic PUCCH without increasing LBT.

Observation 1: Periodic PUCCH is not suitable to be used in unlicensed band. 
Proposal 2: NR-U supports CFRA for SR to enable reduction of periodic PUCCH without increasing the number of LBT.

2.3. Enhancements in RACH resources
To increase the transmission opportunities of PRACH subject to LBT, both frequency-domain enhancements and time-domain enhancements have been listed as potential RACH resources enhancements in TR38.889 [6]. For frequency-domain enhancements, it is straightforward to support multiple PRACH resources across multiple LBT subbands for wideband operation. For time-domain, the above discussion on periodic PUCCH for SR can also be applied to PRACH, it is desirable to support aperiodic PRACH resources and reduce the periodic PRACH resources in NR-U in order to increase resource utilization efficiency and the flexibility of the scheduler. That requires dynamic scheduling of PRACH resources via DCI.

Proposal 3: NR-U supports dynamic scheduling of PRACH resources via DCI and multiple PRACH resources across multiple LBT subbands.


3. Conclusion
Based on the discussions above, we have following observation and proposals.
Proposal 1: Only first Q bits in ssb-PositionsInBurst are valid. A valid bit indicates whether a set of QCLed SSBs determined based on Q is potentially transmitted SSBs.
Observation 1: Periodic PUCCH is not suitable to be used in unlicensed band.
Proposal 2: NR-U supports CFRA for SR to enable reduction of periodic PUCCH without increasing the number of LBT.
Proposal 3: NR-U supports dynamic scheduling of PRACH resources via DCI and multiple PRACH resources across multiple LBT subbands.
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Appendix
	RAN1#94bis[1]
	Agreement:
For SSB transmissions as part of DRS:
· It is considered beneficial to expand the maximum number of candidate SSB positions within DRS transmission window to [Y], for e.g., Y = [64] 
· FFS: How to derive frame timing from detected SS/PBCH block 
· Transmitted SSBs do not overlap
· FFS: Shift granularity between candidate SSBs positions/candidate groups of SSBs 
· Maximum number of transmitted SSBs is [X] within DRS transmission window. X <= 8
· FFS: Duration of DRS transmission window
· FFS: Duration of the transmitted DRS within the window, including SSBs and other multiplexed signals/channels
· FFS: relationship between transmitted SSB index and QCL assumption at UE
· FFS: If and how to support beam repetition for soft combining of SSBs within the same DRS transmission

	RAN1#96bis[2]
	Agreement:
The maximum DRS transmission window duration is 5 ms.
· The maximum number of candidate SSB positions within a DRS transmission window, Y, is selected as Y = 10 for 15 kHz SCS and Y = 20 for 30 kHz SCS.
· Note: The number of starting points for DRS transmissions with the 5 ms window that can use a Cat. 2 LBT is to be discussed further as part of channel access discussions.
· FFS: If the DRS transmission window is configurable, and if yes, how to configure and indicate the window, including the range of configurable values.

	RAN1#97[3]
	Agreement:
The mechanism to determine serving cell timing is as follows: 
· The SS/PBCH block position index within a DRS transmission window is detected using a combination of PBCH DMRS sequence index and 1 bit/2 bits for 15 kHz SCS/30 kHz SCS of the 3 available bits in the PBCH payload (not in MIB) originally used in Rel-15 FR2 for MSB SSB index 
· 10-bits SFN and half-frame indicator are indicated as in Rel-15 
· PBCH payload size is not increased compared to Rel-15
· FFS: Whether reuse of other available bits in PBCH payload is also required for timing determination
· If the UE is required to perform PBCH decoding of neighbor cell(s) (e.g., in asynchronous deployments), an explicit time allowance for acquisition of SSB index is provided to the UE
Agreement:
For a serving cell, UE may assume a QCL relation between SS/PBCH blocks which are detected across DRS transmission windows and have the same value of modulo(A, Q), once Q is known to the UE
· FFS: A is the SSB candidate position index and/or PBCH DMRS sequence index 
· FFS: How Q is indicated or determined
· FFS: Restriction on the range of Q.
Note: Neighbor cell RRM measurements will be addressed separately

	RAN1#98[4]
	Agreement:
For purposes of SSB QCL derivation, the following values of Q are supported: {1, 2, 4, 8}.
· FFS: Further down-selection of allowed values.
Conclusion:
The maximum number of PBCH DMRS sequences used in a cell is unchanged from Rel-15 (=8).
· The number of PBCH DMRS sequences used in a cell is independent of Q.
Agreement:
The 3 LSB bits of the SSB candidate position index are represented by the PBCH DMRS sequence index.
Agreement:
For a cell (either serving or a neighbour cell), 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
· A is the PBCH DMRS sequence index.
· Note: This agreement extends a prior agreement for serving cells on QCL relation between SS/PBCH blocks to neighbour cells
Agreement:
The following bits of the PBCH payload (not MIB) are used for serving cell timing determination within a frame in addition to the PBCH DMRS sequence index as agreed earlier:
·  for 15 kHz SCS, and   and  for 30 kHz SCS
·  (the half-frame bit as in Rel-15)
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.

	RAN1#98b[5]
	Agreement:
The ssb-PositionsInBurst IE is configured as in Rel-15 NR
· FFS: Interpretation of the field for NR-U
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