
3GPP TSG RAN WG1 #100-e
R1-2000582
e-Meeting, February 24th – March 6th, 2020
Agenda Item:
7.2.4.1
Source: 
Sony
Title:
Physical layer structure for NR sidelink 
Document for:
Discussion
1 Introduction
In the past RAN1 meetings, we have discussed the PSCCH design for two-stage SCI, and PSSCH DMRS design. The following agreements were made [1],[2],[3]:
	On resource pool configuration
Agreements:
· A slot is the time-domain granularity for resource pool configuration.

· To down-select:

· Alt 1. Slots for a resource pool is (pre-)configured with bitmap, which is applied with periodicity
· Alt 2. Slots for a resource pool is (pre-)configured, where the slots are applied with periodicity.

· FFS: signaling details

· FFS: how to apply the above bitmap signaling, e.g., to all slots or only to a set of slots
· FFS: symbols for sidelink in the slot, how to indicate for the case when not all symbols are for SL

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 resource pool configuration, PSCCH and PSSCH design.
2 Resource pool configuration

RAN1 agreed that the time granularity for resource pool configuration is a slot. It is FFS how to indicate the slots used for the resource pool, and there are two types of indication; a bitmap manner and a periodicity-based manner. For the periodicity-based manner indication, the resource pool will be configured by contiguous slots within a certain time duration. On the other hand, the bitmap manner indication can configure non-contiguous slots for the resource pool. Considering configuration flexibility for the resource pool, the bitmap manner indication should be supported. For example, a bit indicating ‘1’ represents a slot for SL communication. In addition, the bitmap is applied with a periodicity.
Proposal 1: Slots for a resource pool are (pre)configured with a bitmap, which is applied with a periodicity.
3 PSCCH design
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 were concluded. Regarding SCI content, the contents of the 1st SCI were defined in the RAN1 #99 meeting. The content of the 2nd SCI still need to be defined.
For the 2nd SCI, dedicated information related to the HARQ procedure should be included, such as the HARQ process ID, NDI and RV. Additionally, since RAN1 agreed that for groupcast option 1, a distance-based HARQ enablement/disablement mechanism is used, the location information of the Tx UE should be also indicated in the 2nd SCI. 
Proposal 2: 2nd SCI includes at least the following information:
· HARQ process ID

· NDI

· RV

· Location information of transmitter UE

4 PSSCH design

DMRS for PSSCH
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 the frequency-domain pattern of PSSCH DMRS.  
In RAN1#98bis, it was agreed that one or more DMRS pattern(s) can be (pre)configured per resource pool and for mode 2, the transmitter UE can select the DMRS pattern if more than one is used. It remains to be decided whether the gNB or the transmitter UE decides on the DMRS pattern for mode 1. 
In mode 1, if the gNB decides on the DMRS pattern, potential mismatch of  pattern selection can be avoided, thus leading to better control of the network. Hence our view is that it is better that the gNB makes the decision. Even though the CSI report is not supported, some other information, such as feedback from the UE, can be used as assistance information for DMRS pattern selection.
Proposal 4: For mode 1, gNB decides the DMRS pattern if multiple DMRS patterns are used.
Furthermore, similar to the NR uplink of the Uu-link, the DMRS pattern for mode 1 can be configured via RRC signalling. If it can be assumed that the DMRS pattern will not change dynamically, then RRC signalling is sufficient for DMRS pattern configuration. 

Proposal 5: For mode 1, the DMRS pattern is configured by the gNB via RRC signalling.
If multiple available DMRS patterns are provided, they can be selected based on the UE’s speed or SCS. For example, vehicles moving at low speed or using larger SCS do not need a DMRS pattern with high density.

Proposal 6: The DMRS pattern selected from the available DMRS patterns can be decided on based on speed and SCS.
5 Summary
In this contribution, the following proposals are made:
Proposal 1: Slots for a resource pool are (pre)configured with a bitmap, which is applied with a periodicity.
Proposal 2: at least 2nd SCI payload indicates the following information

· HARQ process ID

· NDI

· RV

· Location information of transmitter UE

Proposal 3: NR PDSCH DMRS type 1 is reused for frequency-domain pattern of PSSCH DMRS.  
Proposal 4: For mode 1, gNB decides the DMRS pattern if multiple DMRS pattern are used.
Proposal 5: For mode 1, DMRS pattern is configured by gNB via RRC signalling.
Proposal 6: The DMRS pattern selected from the available DMRS patterns can be decided on based on speed and SCS.
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