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 Introduction
In the last RAN1 #101 e-meeting, most of remaining issues in the topic of initial access procedure have been discussed and then a lot of agreements were reached. However, we still find that some agreements are not reflected in current Rel-16 specifications and some part of the specifications need to be further improved in description. In this contribution, we provide our views on initial access procedure for Rel-16 NR-U.
 Discussion on initial access procedures
2.1	Merge QCL and SSB index determination
RAN1 has made the following agreements related to the candidate SS/PBCH block index and SS/PBCH block index for NR-U: 
	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:
RAN1 recommends the following terminology to be used consistently across RAN1 (and RAN2/RAN4) specifications for operation with shared spectrum channel access:
· “SS/PBCH block index” can be expressed as modulo(PBCH DMRS sequence index, Q) or modulo(Candidate SS/PBCH block index, Q)
· Note: These two modulo operations yield the same result and which index should be applied depends on the specific scenario
· Note: This is applicable for cases in the specification where “SS/PBCH block” instead of “SS/PBCH block index”
· “Candidate SS/PBCH block index” within a DRS transmission window was previously agreed in RAN1
· Include this agreement in an LS to RAN2/RAN4


From the above agreements and current TS 38.213 V16.2.0, it can be seen that the calculation process of SSB index covers QCL determination process only relying on (PBCH DMRS sequence index, Q). In fact, if the SSBs that are within a same DRS transmission window or across DRS transmission windows have the same SSB index, it can be inferred that they have same QCL relationship. 
In the current TS 38.213, 38.214 and 38.331 specifications, an SSB index is used to represent some SSBs with the same QCL relationship, which is reflected in rate-matching, association with other signals and other aspects. However, at present, there is no clear description on relationship between SSBs with a same SSB index in Clause 4.1 in TS 38.213. Moreover, the determination process of QCL and SSB index described in Clause 4.1 partly overlaps. Therefore, we suggest to clarify the relationship between SSBs with the same SSB index within a same DRS transmission window or across DRS transmission windows and merge the determination process of QCL and SSB index.
Proposal 1: Merge the determination process of QCL and SSB index in Clause 4.1 in TS 38.213, and following TP#1 can be considered.
------------------------------------- < Start of TP#1 for Clause 4.1 of 38.213 [1]> ------------------------------------------
[bookmark: _GoBack]4	Synchronization procedures
4.1	Cell search
< Unchanged parts are omitted >
For operation with shared spectrum channel access, a UE can determine an SS/PBCH block index according to , or according to a UE assumes that SS/PBCH blocks in a serving cell that are within a same discovery burst transmission window or across discovery burst transmission windows are quasi co-located with respect to average gain, QCL-TypeA, and QCL-TypeD properties, when applicable [6, TS 38.214], if a value of  is same among the SS/PBCH blocks.  is an index of a DM-RS sequence transmitted in a PBCH of a corresponding SS/PBCH block, and  is either provided by ssb-PositionQCL-r16 or, if ssb-PositionQCL-r16 is not provided, obtained from a MIB provided by a SS/PBCH block according to Table 4.1-1 with  [4, TS 38.211]. subCarrierSpacingCommon indicates SCS of RMSI only for the case of "operation without shared spectrum channel access". The UE can determine an SS/PBCH block index according to , or according to  where  is the candidate SS/PBCH block index. The UE assumes that SS/PBCH blocks in a serving cell that are within a same discovery burst transmission window or across discovery burst transmission windows are quasi co-located with respect to average gain, QCL-TypeA, and QCL-TypeD properties, when applicable [6, TS 38.214], if the SS/PBCH block index is same among the SS/PBCH blocks. The UE assumes that within a discovery burst transmission window, a number of transmitted SS/PBCH blocks on a serving cell is not larger than  and a number of transmitted SS/PBCH blocks with a same SS/PBCH block index is not larger than one.
Table 4.1-1: Mapping between the combination of subCarrierSpacingCommon and LSB of ssb-SubcarrierOffset to 
	subCarrierSpacingCommon
	LSB of ssb-SubcarrierOffset
	

	scs15or60
	0
	1

	scs15or60
	1
	2

	scs30or120
	0
	4

	scs30or120
	1
	8


Upon detection of a SS/PBCH block, the UE determines from MIB that a CORESET for Type0-PDCCH CSS set, as described in Clause 13, is present if [image: ] [4, TS 38.211] for FR1 or if [image: ] for FR2. The UE determines from MIB that a CORESET for Type0-PDCCH CSS set is not present if [image: ] for FR1 or if [image: ] for FR2; the CORESET for Type0-PDCCH CSS set may be provided by PDCCH-ConfigCommon. 
< Unchanged parts are omitted >
-------------------------------------------------- < End of text proposal> -----------------------------------------------------
2.2	Timing reference cell

In RAN4 #93 and #94-emeeting, it is agreed in [2][3] that the UE is allowed to take any active SCell in the cell group as timing reference cell if the SSBs from SpCell are blocked by DL LBT failure in Scenario B and C for NR-U.

	Timing Reference Cell
· Scenario B and C: if the current reference cell (i.e. PCell in Scenairo C or PSCell in Scenario B) is unavailable to UE after certain number of DL SSB detection attempts, then the UE can take any activated SCell with SSB available at the UE within this CG as the new reference cell
· FFS: The UE applies one shot timing adjustment



	Timing
· One shot timing adjustment is not allowed when UE changes its DL timing reference cell to any activated SCell if SpCell is unavailable to UE for a certain number of DL SSB detection attempts.
· deriveSSB-IndexFromCell is optional on unlicensed band



Furthermore, in RAN4 LS (R1-2003272/R4-2005373) [4] to RAN1, RAN4 provided the following information:
According to the UE transmit timing requirements (section 7.1, TS 38.133) in endorsed CR (R4-2005374), for the UE operating in scenario B or in scenario C, if a reference cell in a cell group (CG) is unavailable at the UE for more than 160 ms then the UE [can or shall] use any of the activated SCell(s) as its reference cell for deriving its transmit timing.
However, in current RAN1 specification, Clause 4.1 in TS 38.213 [1] in particular, it says:
“For a serving cell without transmission of SS/PBCH blocks, a UE acquires time and frequency synchronization with the serving cell based on receptions of SS/PBCH blocks on the PCell, or on the PSCell, of the cell group for the serving cell.”
This shows the existing RAN1 specification cannot completely reflect the latest agreements from RAN4. 
From the information provided by RAN4 above, the current agreements from RAN4 is only applied for Scenario B and Scenario C. Since Scenario A adopts CA mechanism, its PCell always work on the licensed bands and thus SSBs on PCell have no similar problem. But Scenario E and D are same as Scenario B and C respectively, as their PSCell or PCell (DL&UL or DL-only) works on the unlicensed bands. SSBs on the PSCell or the PCell may be blocked due to LBT fails. So we don’t understand why RAN4 only gives the above solutions for Scenarios B and C. 
RAN1 should consider the influence of RAN4 agreements about timing reference cell on RAN1 specifications. RAN1 can also ask RAN4 about the consideration for applicable scenarios. To support this new feature allowing the UE to change timing reference cell, we present a preliminary revision as follows and do not explicitly list the scenarios in the specification.
Proposal 2: RAN1 should consider the influence of RAN4 agreements about timing reference cell on RAN1 specifications, and following TP#2 can be considered.
---------------------------------------- < Start of TP#2 for Clause 4.1 of 38.213 [1] > --------------------------------------------
4	Synchronization procedures
4.1	Cell search
< Unchanged parts are omitted >
For operation without shared spectrum channel access, Ffor a serving cell without transmission of SS/PBCH blocks, a UE acquires time and frequency synchronization with the serving cell based on receptions of SS/PBCH blocks on the PCell, or on the PSCell, of the cell group for the serving cell.
For operation with shared spectrum channel access, for a serving cell without transmission of SS/PBCH blocks, a UE acquires time and frequency synchronization with the serving cell based on receptions of SS/PBCH blocks on the PCell, or on the PSCell, or on any activated SCell if SS/PBCH blocks on the PCell or on the PSCell are unavailable  as described in [10, TS 38.133], of the cell group for the serving cell.
-------------------------------------------------- < End of text proposal> -----------------------------------------------------

 Conclusion
In this contribution, we discuss remaining issues for initial access procedure and have following proposals.
Proposal 1: Merge the determination process of QCL and SSB index in Clause 4.1 in TS 38.213, and following TP#1 can be considered.
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