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1. Introduction
In this contribution, we discuss the following remaining issues of initial access and mobility for NR-U, to be handled in RAN1#100bis-e.
· Q signalling in MIB
· PDSCH rate-matching around SS/PBCH block candidate indexes
· Support of no gap between PRACH and Msg. A PUSCH for 2-step RACH procedure

1. Q signalling in MIB
In RAN1#99 meeting [1], the following agreement was made for signalling Q value via MIB and the corresponding LS [2] was sent to RAN2 to ask if spare bit in MIB is usable for Q signalling, as in Alt 1-4 below.
	Agreement:
For signaling of Q for a serving cell with possible values {1,2,4,8}, the following is supported:
· If RAN2 agrees to use the spare bit and still allow release independent introduction of the 6 GHz band, then Alt 1-4 is supported, otherwise Alt 1-2 is supported:
· Alt 1-2: For operation with shared spectrum channel access, the UE interprets the following 2 bits of the Rel-15 MIB for providing the value of Q
· ssbSubcarrierSpacingCommon (1 bit)
· LSB of ssb-SubcarrierOffset (1 bit)
· Alt 1-4: For operation with shared spectrum channel access, the UE interprets the 2 bits in the following two fields of the Rel-15 MIB for providing the value of Q
· ssbSubcarrierSpacingCommon (1 bit)
· spare (1 bit)



According to the response from RAN2 [3], there was no consensus in RAN2 to use spare bit for signalling of Q. Therefore, Alt 1-2 should be supported. If Alt 1-2 is adopted, one remaining issue is how to set LSB of k_SSB since LSB of ssb-SubcarrierOffset was used for signalling of Q in Rel-15 NR. The remaining issue is addressed by our companion paper [4].

Proposal #1: For operation with shared spectrum channel access, the UE interprets ssbSubcarrierSpacingCommon (1 bit) and LSB of ssb-SubcarrierOffset (1 bit) of the Rel-15 MIB for providing the value of ssbPositionQCL-Relationship-r16. Adopt the following text proposal in TS 38.213 section 4.1.
· FFS on how to set LSB of k_SSB to determine PRB grid, which can be discussed under agenda item 7.2.2.1.1 (Initial access signals/channels)
<Text proposal>
	[bookmark: _Toc12021439][bookmark: _Toc20311551][bookmark: _Toc26719376][bookmark: _Toc29894807][bookmark: _Toc29899106][bookmark: _Toc29899524][bookmark: _Toc29917261][bookmark: _Toc36498135]4.1	Cell search
<Unchanged part omitted>
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.
Table 4-1: Mapping between the combination of subCarrierSpacingCommon and [spare or LSB of ssb-SubcarrierOffset] to 
	subCarrierSpacingCommon
	[spare or LSB of ssb-SubcarrierOffset]
	

	scs15or60
	0
	1

	scs15or60
	1
	2

	scs30or120
	0
	4

	scs30or120
	1
	8






1. PDSCH rate-matching around SS/PBCH block candidate indexes
Similar to Rel-15 NR, ssb-PositionsInBurst and Q for NR-U can be used to provide rate-matching pattern within a DRS transmission window. The simplest way would be for UE to perform rate-matching for all of SS/PBCH block candidate position indices QCLed with actually transmitted SS/PBCH block indices that are provided by ssb-PositionsInBurst in RMSI. For the example in Figure 1 where Q is equal to 4 and ssb-PositionsInBurst is provided with ‘10100000’, only SS/PBCH block indices 0 and 2 can be transmitted, UE will perform rate-matching around time/freq. resource of SS/PBCH block candidate position indices 0/2/4/6/8/10/12/14/16/18. Therefore, the following proposal and text proposal for TS 38.214 section 5.1.4 can be made.
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Figure 1. Example of SS/PBCH block candidate positions when Q is set to 4 and ssb-PositionsInBurst is provided with ‘10100000’.

Proposal #2: UE performs rate-matching for all of SS/PBCH block candidate position indices (within configured DRS transmission window) QCLed with actually transmitted SS/PBCH block indices that are provided by ssb-PositionsInBurst in RMSI. Adopt the following text proposal in TS 38.214 section 5.1.4.
<Text proposal>
	[bookmark: _Toc36645510]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, MsgB-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 Clauses 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.
For operation with shared spectrum channel access, SS/PBCH block transmission according to ssb-PositionsInBurst represents all of candidate SS/PBCH block indexes according to SS/PBCH block indexes provided by ssb-PositionsInBurst as described in [Section 4.1, TS 38.213].



1. Support of no gap between PRACH and Msg. A PUSCH for 2-step RACH procedure
No gap between PRACH and Msg. A PUSCH is being proposed as the UE feature for the NR-U UE. The proposal seems to be beneficial because the UE is not required to do additional LBT procedure for Msg. A PUSCH transmission. On the other hand, according to PRACH configuration and PUSCH allocation for the licensed band, the minimum timing gap between RO and PO exists (i.e., 2 symbols for 15/30 kHz SCS, and 4 symbols for 60 kHz SCS). Given that, in order to support Msg. A PUSCH transmission without additional LBT procedure in 2-step RACH, a method to fill the minimum timing gap with certain signal can be considered. One possible way to fill the timing gap is supporting the CP extension for Msg. A PUSCH transmission, which was already introduced in PUSCH/PUCCH transmission in NR-U. 
In order to support the CP extension for 2-step RACH procedure in NR-U, following consideration points can be discussed. First of all, it is necessary to determine the (maximum) size of timing gap between RO and PO to allow the CP extension. For an example, the CP extension can be allowed when the timing gap between RO and PO is not larger than 1 OFDM symbol for each SCS, which is based on the basic UE feature for CP extension in NR-U. For another example, the CP extension can be allowed if the timing gap between RO and PO is not larger than 2 OFDM symbol for 15/30 kHz SCS or 4 OFDM symbol for 60 kHz SCS, which is based on the current restriction of RO/PO configuration. Alternatively, it can be considered that the gNB provide the maximum size of timing gap between RO and PO to allow the CP extension via SIB.
Secondly, it is necessary to decide the criteria to allow the CP extension (even if the size of the above timing gap is satisfied). For an example, once the timing gap between RO and PO is less than or equal to the maximum allowable timing gap defined as in the above, the CP extension is allowed for UE in 2-step RACH procedure without any constraint. For another example, even if the timing gap between RO and PO is less than or equal to the maximum allowable timing gap, the CP extension is allowed for UE in 2-step RACH procedure only if the gNB indicates the availability of CP extension for 2-step RACH via SIB.

Proposal #3: In order to support no gap between PRACH and Msg. A PUSCH for the 2-step RACH, the CP extension can be used with consideration of following points:
· Size of timing gap between RO and PO to allow the CP extension
· Criteria to finally allow the CP extension for the allowable gap size
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1. Conclusion
In this contribution, we provided our views on the remaining issues of initial access and mobility for NR-U and proposals are as follows.
Proposal #1: For operation with shared spectrum channel access, the UE interprets ssbSubcarrierSpacingCommon (1 bit) and LSB of ssb-SubcarrierOffset (1 bit) of the Rel-15 MIB for providing the value of ssbPositionQCL-Relationship-r16. Adopt the following text proposal in TS 38.213 section 4.1.
· FFS on how to set LSB of k_SSB to determine PRB grid, which can be discussed under agenda item 7.2.2.1.1 (Initial access signals/channels)
<Text proposal>
	4.1	Cell search
<Unchanged part omitted>
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.
Table 4-1: Mapping between the combination of subCarrierSpacingCommon and [spare or LSB of ssb-SubcarrierOffset] to 
	subCarrierSpacingCommon
	[spare or LSB of ssb-SubcarrierOffset]
	

	scs15or60
	0
	1

	scs15or60
	1
	2

	scs30or120
	0
	4

	scs30or120
	1
	8





Proposal #2: UE performs rate-matching for all of SS/PBCH block candidate position indices (within configured DRS transmission window) QCLed with actually transmitted SS/PBCH block indices that are provided by ssb-PositionsInBurst in RMSI. Adopt the following text proposal in TS 38.214 section 5.1.4.
<Text proposal>
	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, MsgB-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 Clauses 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.
For operation with shared spectrum channel access, SS/PBCH block transmission according to ssb-PositionsInBurst represents all of candidate SS/PBCH block indexes according to SS/PBCH block indexes provided by ssb-PositionsInBurst as described in [Section 4.1, TS 38.213].


Proposal #3: In order to support no gap between PRACH and Msg. A PUSCH for the 2-step RACH, the CP extension can be used with consideration of following points:
· Size of timing gap between RO and PO to allow the CP extension
· Criteria to finally allow the CP extension for the allowable gap size
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