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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#100-e.
· PDSCH rate-matching around SS/PBCH block candidate indexes
· LBT parameter signalling for 2-step RACH procedure
2. 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 [1].
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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 #1: 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.
<Text proposal for Proposal #1 in TS 38.214 section 5.1.4>

	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].


3. LBT parameter signalling for 2-step RACH procedure
In 2-step RACH procedure, UE expects the Msg. B reception (i.e., success RAR or fallback RAR) after the transmission of Msg. A (i.e., PRACH + PUSCH). If UE receives the success RAR through the Msg. B, UE is required to transmit the HARQ-ACK response corresponding to the Msg. B reception. Regarding the HARQ-ACK transmission, according to the current version of specification, the time/frequency resource allocation is provided in the success RAR, but the LBT parameter applied for the HARQ-ACK transmission is not provided. For this reason, it is necessary to define the container to convey the LBT parameter used for the HARQ-ACK corresponding to Msg. B reception.
As one solution, the LBT parameter for HARQ-ACK of Msg. B is provided via DCI scheduling Msg. B PDSCH. To be specific, since the DCI format 1_0 with CRC scrambled by msgB-RNTI has 14 bits as the reserved field, 2 bits LBT parameter indication field (e.g., ChannelAccess-CPext field) can be defined using this reserved field. By this solution, on the other hand, a single indicated LBT parameter would need to be commonly used for all the UEs receiving success RAR.
As another solution, the LBT parameter for HARQ-ACK of Msg. B is provided via each success RAR in Msg. B PDSCH. To be specific, since the success RAR format currently defined in RAN2 has 3 bits as the reserved field, 2 bits LBT parameter indication field can be defined using this reserved field. By this solution, the reserved bits (for future usage) might be reduced, but the LBT parameter for HARQ-ACK of Msg. B could be determined individually per success RAR. Considering to provide gNB’s flexibility according to LBT situation, the second solution is preferred.
Proposal #2: The LBT parameter applied for HARQ-ACK transmission corresponding to Msg. B reception is provided via each success RAR in Msg. B PDSCH.

4. 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: 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 #2: The LBT parameter applied for HARQ-ACK transmission corresponding to Msg. B reception is provided via each success RAR in Msg. B PDSCH.
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