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Introduction
NR-U WI has been completed in RAN 1 perspective and all of agreements have been captured in the specifications. However, there are several remaining issues that still need to be clarified and resolved. In this contribution, we propose corrections and modifications to address the issues.
NR-U initial access procedures
Clarification on allowance of repetition of SSBs
The following is the description for cell search in [1].
TS 38.213 Subclause 7.1.2, Current Specification----------------------------------------------
For operation with shared spectrum channel access, a UE assumes that transmission of SS/PBCH blocks in a half frame is within a discovery burst transmission window that starts from the first symbol of the first slot in a half-frame. The UE can be provided per serving cell by DiscoveryBurst-WindowLength-r16 a duration of the discovery burst transmission window. If DiscoveryBurst-WindowLength-r16 is not provided, the UE assumes that the duration of the discovery burst transmission window is a half frame. For a serving cell, the UE assumes that a periodicity of the discovery burst transmission window is same as a periodicity of half frames for receptions of SS/PBCH blocks in the serving cell. The UE assumes that one or more SS/PBCH blocks indicated by ssb-PositionsInBurst may be transmitted within the discovery burst transmission window and have candidate SS/PBCH blocks indexes corresponding to SS/PBCH block indexes provided by ssb-PositionsInBurst. If MSB , , of ssb-PositionsInBurst is set to 1, the UE assumes that one or more SS/PBCH blocks within the discovery burst transmission window with candidate SS/PBCH block indexes corresponding to SS/PBCH block index equal to  may be transmitted; if MSB  is set to 0, the UE assumes that the SS/PBCH block(s) are not transmitted.
For operation with shared spectrum channel access, 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 ssbPositionQCL-Relationship-r16 or, if ssbPositionQCL-Relationship-r16 is not provided, obtained from a MIB provided by a SS/PBCH block according to Table 4-1. ssbSubcarrierSpacingCommon indicates SCS of RMSI only for the case of "operation without shared spectrum". 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 . The UE can determine an SS/PBCH block index according to , or according to  where  is the candidate SS/PBCH block index.
----------------------------------------------------------------------------------------------------------
According to the above description of the specification, if , ssb-PositionsInBurst = ‘10100000’ (gray number is not valid), and DiscoveryBurst-WindowLength-r16 = 2 ms with 30 kHz SCS are configured, candidate SSB positions for actual SSB transmission will be set as ‘10101010000000000000’ (gray number is not valid). In this case, the SSBs in 1st and 3rd candidate positions are QCLed, and the SSBs in 2nd and 4th candidate positions are also QCLed. From the above highlighted sentence, that is “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 ”, the UE can assume that up to 4 SSBs can be transmitted. Therefore, it can be assumed that multiple SSBs with the same beam can be transmitted within the DRS transmission window, for example 1st & 3rd SSBs with the beam #1, and 2nd & 4th SSBs with the beam #2. Even though there is no strong preference on this issue, it is needed to discuss whether the transmission of repetition of SSB with the same beam within DRS transmission window is allowed. If the transmission of repeated SSBs with the same beam is allowed, it is up to gNB and UE implementation issues, and the specification can be kept as it is. However, if it is NOT allowed, the related description of the specification should be modified properly.
Proposal 1: Discuss whether the transmission of repetition of SSBs with the same beam within DRS transmission window is allowed or not.

Indexing SSBs
Regarding the relationship between SSB index and candidate SSB index was discussed and agreed, and the impacts of specifications were summarized in [2]. However, some of those are not captured in the related specifications. The list of indexes not captured in TS 38.211~215 can be found in Appendix. Therefore, it is proposed to adopt the following TPs in order to address the remaining issues for indexing SSB for NR-U.
· Regarding the index #4 in Appendix,
TS 38.212 Subclause 7.1.2, Start of Text Proposal ---------------------------------------------





For PBCH transmission in a frame, the bit sequence  is scrambled into a bit sequence , where  for  and  is generated according to the following:

;

;

while 

if  corresponds to any one of the bits belonging to the candidate SS/PBCH block index, the half frame index, and 2nd and 3rd least significant bits of the system frame number

;
else

;

;
end if

;
end while
[bookmark: _Hlk32506682]The scrambling sequence  is given by Clause 5.2.1 of [4, TS38.211] and initialized with  at the start of each SFN satisfying ;  for  or ,  for ,  for , and  for , where  is the number of candidate SS/PBCH blocks in a half frame according to Clause 4.1 of [5, TS38.213]; and  is determined according to Table 7.1.2-1 using the 3rd and 2nd LSB of the SFN in which the PBCH is transmitted.
TS 38.212 Subclause 7.1.2, End of Text Proposal ---------------------------------------------

· Regarding the index #21 in Appendix,
TS 38.213 Subclause 10, Start of Text Proposal ------------------------------------------------
For monitoring of a PDCCH candidate by a UE in a slot or in a span, if the UE
[bookmark: _Hlk493885951]-	has received ssb-PositionsInBurst in SIB1 and has not received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell, and
-	does not monitor PDCCH candidates in a Type0-PDCCH CSS set, and 
-	at least one RE for a PDCCH candidate overlaps with at least one RE corresponding to candidate SS/PBCH block indexes corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in SIB1, 
the UE is not required to monitor the PDCCH candidate.
For monitoring of a PDCCH candidate by a UE in a slot, if the UE
-	has received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell, and
-	does not monitor PDCCH candidates in a Type0-PDCCH CSS set, and 
-	at least one RE for a PDCCH candidate overlaps with at least one RE corresponding to candidate SS/PBCH block indexes corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in ServingCellConfigCommon, 
the UE is not required to monitor the PDCCH candidate.
TS 38.213 Subclause, End of Text Proposal ----------------------------------------------------

Other specifications except for 38.211~215 are not available yet since Rel-16 is still ongoing in other WGs. The index #22 in Appendix is also missed. However it is intended by Editor. Therefore, it is expected to be updated soon by Editor.
Proposal 2: Above TPs should be adopted to address the remaining issues for indexing SSBs.
Summary
In this contribution, we made the following proposals for the remaining issues on initial access procedure for NR-U.
Proposal 1: Discuss whether the transmission of repetition of SSBs with the same beam within DRS transmission window is allowed.
Proposal 2: Above TPs should be adopted to address the remaining issues for indexing SSBs.
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Appendix
	Index
	Spec
	Session
	Topic
	Detailed description in Rel-15
	RAN1 consensus
	Other comments

	4
	38.212
	7.1.2	
	PBCH payload scrambling
	
while 

if  corresponds to any one of the bits belonging to the SS/PBCH block index, the half frame index, and 2nd and 3rd least significant bits of the system frame number
	When the corresponding specification for NR-U is developed, the terminology for indexing SS/PBCH block should use “candidate SS/PBCH block index”
	4

	21
	38.213
	10
	UE procedure for receiving control information
	For monitoring of a PDCCH candidate in a slot
-	If the UE has received ssb-PositionsInBurst in SIB1 and has not received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell and if the UE does not monitor PDCCH candidates in a Type0-PDCCH CSS set and at least one RE for a PDCCH candidate overlaps with at least one RE corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in SIB1, the UE is not required to monitor the PDCCH candidate.
-	If a UE has received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell and if the UE does not monitor PDCCH candidates in a Type0-PDCCH CSS set and at least one RE for a PDCCH candidate overlaps with at least one RE corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in ServingCellConfigCommon, the UE is not required to monitor the PDCCH candidate.
	When the corresponding specification for NR-U is developed, the terminology for indexing SS/PBCH block should use “SS/PBCH block index”. RAN1’s intention is, for both bullets, the at least one RE for determining the UE not required to monitor the PDCCH candidate is RE corresponding to candidate SS/PBCH block with index corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst. 
	

	22
	38.214
	5.1.4
	PDSCH resource mapping
	When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 0, the UE shall assume that no SS/PBCH block is transmitted in REs used by the UE for a reception of the PDSCH.
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 1, RA-RNTI, P-RNTI or TC-RNTI, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted.
A UE expects a configuration provided by ssb-PositionsInBurst in ServingCellConfigCommon to be same as a configuration provided by ssb-PositionsInBurst in SIB1.
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, or PDSCHs with SPS, the REs corresponding to the configured or dynamically indicated resources in Subclauses 5.1.4.1, 5.1.4.2 are not available for PDSCH. Furthermore, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources, the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted. 
A UE is not expected to handle the case where PDSCH DM-RS REs are overlapping, even partially, with any RE(s) not available for PDSCH.
	RAN1’s intention is, the UE assumes SS/PBCH block transmission according to candidate SS/PBCH block index(es) corresponding to SS/PBCH block index(es) provided by ssb-PositionsInBurst. 
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