
3GPP TSG RAN WG1 #98bis
R1-1910764
Chongqing, China, October 14th – 20th, 2019
Agenda Item:
7.2.4.1
Source: 
Sony
Title:
Discussion on physical layer structure for NR sidelink 
Document for:
Discussion
1 Introduction
In previous RAN1 meetings, we have discussed the PSCCH design for single-stage and two-stage SCI, and PSSCH DMRS design. The following conclusions and agreements were made [1],[2]:
	On two-stage SCI
Conclusion:

· If two-stage SCI is supported, the following details are used.

· Information related to channel sensing is carried on 1st-stage.

· 2nd-stage is decoded by using PSSCH DMRS.

· Polar coding used for PDCCH is applied to 2nd-stage

· Payload size for 1st-stage in two-stage SCI case is the same for unicast, groupcast, and broadcast in a resource pool.

· After decoding the 1st-stage, the receiver does not need to perform blind decoding of 2nd-stage. 

· FFS other details

Agreements:

· Support 2-stage SCI

· 1st SCI is carried in PSCCH.

· FFS: other details

On PSSCH DMRS

Working assumption:

· Rel-15 PDSCH DMRS Configuration type 1 and/or type 2 are reused for frequency-domain pattern of PSSCH DMRS.

· FFS whether to support either one or both types

· FFS details on multiplexing of different ports for PSSCH DMRS

Agreements:

· (Pre-)configuration of one or more PSSCH DMRS pattern(s) in time domain per a resource pool is supported.

· Exact DMRS pattern is indicated by SCI

· FFS details, including whether or not to have the indication bit in case of one (pre)configured DMRS pattern

· For Mode 2, DMRS pattern is chosen by the transmitter UE from the (pre)configured patterns for the resource pool.

· FFS: case for Mode 1

· FFS: whether/how to use restrictions for choice of DMRS pattern 

· FFS on details on time-domain pattern

· FFS the number of possible DMRS patterns

· Note: it is not intended to specify DM-RS based resource pool selection 




In this contribution, we give our views related to PSCCH and PSSCH design.
2 PSCCH design
PSCCH / PSSCH Multiplexing 
RAN1 has discussed four candidate options for PSCCH/PSSCH multiplexing as follows:

· Option 1A: TDM PSCCH and PSSCH with same frequency allocation
· Option 1B: TDM PSCCH and PSSCH with (potentially) different frequency allocation
· Option 2: FDM PSCCH/PSSCH
· Option 3: TDM+FDM PSCCH/PSSCH
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Figure 1: PSCCH/PSSCH Multiplexing

First, option 1A and 2 should be precluded on the basis of a lack of flexibility in time/frequency allocation of PSCCH and data decoding latency. Therefore we focus on a comparison between option 1B and 3. According to the RAN4 LS reply [3], a transition period is needed when a resource allocation size is different between the transmissions in consecutive OFDM symbols. Therefore option 3 should be supported for PSCCH/PSSCH multiplexing to avoid the transition time handling.

Proposal 1: Option 3 (TDM+FDM PSCCH/PSSCH) is supported for PSCCH/PSSCH multiplexing.
Two-stage SCI
In the RAN1 #98 meeting, RAN1 agreed to support two-stage SCI for sidelink. In the RAN1 #97 meeting, some details for the two-stage SCI have been concluded. We believe the details are considered as agreements, including  the following points for the 1st SCI and 2nd SCI of the two-stage SCI.
· 1st SCI

· Information related to channel sensing is carried on 1st-stage.

· Payload size for 1st-stage in two-stage SCI case is the same for unicast, groupcast, and broadcast in a resource pool.

· 1st SCI is carried in PSCCH.
· 2nd SCI

· 2nd-stage is decoded by using PSSCH DMRS.

· Polar coding used for PDCCH is applied to 2nd-stage

· After decoding the 1st-stage, the receiver does not need to perform blind decoding of the 2nd-stage.
Some details of the 2nd SCI are still FFS. Our views on the 2nd SCI are as follows;
· Modulation scheme: this is fixed to the same QPSK as the 1st SCI for robustness
· Coding rate (the number of CCE): this can be implicitly determined by 1st SCI, e.g. an MCS for a scheduled PSSCH
· Number of layers: this is the same as the scheduled PSSCH, since the 2nd SCI is decoded by using PSSCH DMRS

· Multiplexing with PSSCH: UCI on PUSCH can be a starting point for this. But we can further discuss whether the 2nd SCI is transmitted in different physical channel from the multiplexed PSSCH or transmitted within the PSSCH.
Proposal 2: the followings are supported for 2nd SCI;

· Modulation scheme is fixed to QPSK.

· Coding rate is implicitly determined by the 1st SCI, e.g. MCS for a scheduled PSSCH.

· Number of layer is the same as a scheduled PSSCH.

· 2nd SCI is transmitted in different physical channel from the PSSCH or transmitted within the PSSCH.
3 PSSCH design

DMRS for PSSCH
Frequency domain DMRS pattern

In RAN1#97, it was agreed as a working assumption that Rel-15 PDSCH DMRS Configuration type 1 and/or type 2 are reused for the frequency-domain pattern of PSSCH DMRS, and FFS whether to support either one or both types. Compared to type 1, type 2 aims at supporting a higher number of antenna ports to support massive-MIMO for MU-MIMO. Therefore the performance of channel estimation is relatively worse due to a lower DMRS density in the frequency domain. In addition, for the V2X use-case, it is not necessary to support such massive-MIMO schemes. Hence, it is proposed that NR PDSCH DMRS type 1 is reused for the frequency-domain pattern of PSSCH DMRS.
Proposal 3: NR PDSCH DMRS type 1 is reused for frequency-domain pattern of PSSCH DMRS. 
Time domain DMRS pattern

It was agreed that one or more PSSCH DMRS pattern(s) in the time domain can be (pre-)configured per resource pool. For the simplicity of decoding the DMRS pattern, it is better that an SCI payload size to indicate the DMRS pattern is kept the same irrespective of the actual number of (pre)configured DMRS patterns. For example, the SCI payload size can be determined by the maximum number of DMRS patterns.

Proposal 4: A payload size indicating DMRS pattern in SCI is fixed. 
For mode 2, it was agreed that the DMRS pattern can be selected by the transmitter UE. For different Tx UEs, they can select the DMRS pattern based on their own speed or traffic type. For example, vehicles moving at low speed or using larger SCS do not need a DMRS pattern with high density.

Proposal 5: For mode 2, the transmitter UE selects DMRS pattern based on SCS, speed or traffic type.

For mode 1, similar to the NR uplink of the Uu-link, the DMRS pattern can be configured by gNB via RRC signalling or pre-configured for a UE that is out of coverage. In this way, the DMRS pattern can be (pre-)configured based on the SCS for each resource pool.  
Proposal 6: For mode 1, DMRS pattern is signalled by gNB via RRC signalling.
4 Summary
In this contribution, the following proposals are made:
Proposal 1: Option 3 (TDM+FDM PSCCH/PSSCH) is supported for PSCCH/PSSCH multiplexing.
Proposal 2: the followings are supported for 2nd SCI;

· Modulation scheme is fixed to QPSK.

· Coding rate is implicitly determined by the 1st SCI, e.g. MCS for a scheduled PSSCH.

· Number of layer is the same as a scheduled PSSCH.

· 2nd SCI is transmitted in different physical channle from the PSSCH or transmitted within the PSSCH.

Proposal 3: NR PDSCH DMRS type 1 is reused for frequency-domain pattern of PSSCH DMRS. 
Proposal 4: A payload size indicating DMRS pattern in SCI is fixed. 

Proposal 5: For mode 2, the transmitter UE selects DMRS pattern based on SCS, speed or traffic type.

Proposal 6: For mode 1, DMRS pattern is signalled by gNB via RRC signalling.
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