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1 Introduction

In this contribution, we discuss the left issues on RLC, PDCP and SDAP design for sidelink.
2 Discussion
2.1 RLC
2.1.1 RLC mode and SN length for LCH carrying PC5-RRC/PC5-S
In RAN2#107, it was agreed that

8:
For unicast NR SL RLC UM, 6-bit and 12-bit RLC SN length are supported.

11:
For NR SL RLC AM, 12-bit and 18-bit RLC SN length are supported.

Given the above agreement which is applicable for unicast SL DRB, one left issue is for unicast SL SRB carrying PC5-S/PC5-RRC. Specifically, one is what the RLC mode is, and the other what the RLC SN length is.
Firstly, for RLC mode, one has to differentiate 
· The first PC5-S message on Direct_Communication_Request, which is to be transmitted/received using broadcast manner, can be delivered via RLC mode used for broadcast, i.e., RLC UM;

· For the other PC5-S and PC5-RRC messages, which are to be transmitted/received using unicast manner, can be delivered via RLC mode used for unicast, i.e., RLC UM or RLC AM. Since there is no PC5-RRC signalling to align the RLC mode selection between the TX-UE and RX-UE, one can only rely a pre-fixed single RLC mode. Following the RLC mode selection for SRB in Uu interface, RLC AM is preferred. And 
Secondly, for RLC SN length, similar to RLC mode, one has to differentiate
· The first PC5-S message on Direct_Communication_Request, which is to be transmitted/received using broadcast manner, can be delivered via 6-bit SN length of RLC UM mode;

· For the other PC5-S and PC5-RRC messages, which are to be transmitted/received using unicast manner, since there is no PC5-RRC signalling to align the RLC mode selection between the TX-UE and RX-UE, one can only rely a pre-fixed RLC SN length. I.e., either 12-bit or 18-bit is to be used. 

Observation 1 Considering PC5-S and PC5-RRC message delivery are to happen before AS-layer configuration, RLC mode can be only fixed instead of being configurable.

Observation 2 Considering PC5-S and PC5-RRC message delivery are to happen before AS-layer configuration, RLC SN length can be only fixed instead of being configurable.

Proposal 1 For PC5-S transmitted via broadcast address, only RLC UM with 6-bit SN is used.

Proposal 2 For PC5-S transmitted via unicast address and PC5-RRC, only RLC AM is used and RAN2 decide to use either 12-bit or 18-bit SN length. 
2.2 PDCP

2.2.1 SN length for LCH carrying PC5-S and PC5-RRC

Due to similar reason as mentioned above for RLC, the SN length of PDCP for PC5-S/-RRC cannot be configurable either. RAN2 assumption on the PDCP SN length can follow the case for groupcast and broadcast.

Also note RAN2 assumes only 18bits is used for groupcast and broadcast cases. 

Proposal 3 For PC5-S and PC5-RRC, RAN2 assumes only 18bits PDCP SN length is used and pending SA3 confirmation. 
2.2.2 D/C field
According to the agreement from RAN2#107
20:
For unicast, PDCP control PDU and D/C field is necessary. FFS for the need of D/C field for groupcast and broadcast.

Since D/C field is motivated for the ROHC feedback control PDU, which is limited to unicast. It is rigorously not needed for groupcast and broadcast.
Proposal 4 No need for D/C field in PDCP PDU for groupcast and broadcast.
2.2.3 Out-of-order delivery

In RAN2#107, it was agreed that

3-6: OutOfOrderDelivery is Rx only parameter and applicable to SL unicast. FFS on SL broadcast, groupcast. FFS on TX case.

Different from other RX-related parameter, the out-of-order delivery functionality requires alignment between TX and RX UE, because:

Firstly, it is an optional UE capability even for Uu interface, i.e., if TX UE does not know whether the RX UE supports this optional feature, it cannot decide whether to initiate specific application which requires out of order delivery

outOfOrderDelivery

Indicates whether UE supports out of order delivery of data to upper layers by PDCP.
Secondly, this functionality is for specific application, i.e., those application that does not require in-order delivery at AS-layer and is delay demanding. Rx-UE at AS layer cannot judge whether the incoming traffic is for such type of application or not.

Observation 3 The usage of out-of-order delivery feature requires RX-UE capability information at TX-UE.

Observation 4 The usage of out-of-order delivery feature requires TX-UE traffic information at RX-UE AS layer.

Therefore, rigorously, it should be categorized into TX-and-RX parameter, which requires

· Capability signaling from RX to TX, and PC5-RRC AS configuration signaling from TX to RX;

· Yet hard to support it for groupcast and broadcast, since it is related to an optional RX-UE capability which cannot be known by SIB/pre-configuration in advance.

Proposal 5 Limit the usage of out-of-order delivery to unicast, and rely on PC5-RRC signaling from TX-UE to configure it.
2.2.4 ARP/PC5-S code-point
For the SDU-type field, 

17:
SDU Type field in the PDCP PDU format is needed.

18:
IP and non-IP types field are needed. FFS for ARP and PC5 Signalling Protocol.

· Firstly, there is no requirement on supporting ARP in NR-V2X, which was required for ProSe in LTE;
· Secondly, even if LTE, the PC5-S messages would occupy separate LCID(s) different from the ones used for DRB, and potentially for PC5-RRC which is introduced in NR-V2X.
Proposal 6 Do not introduce code-point for ARP and PC5-S in SDU type field in the PDCP PDU format.
2.3 SDAP
2.3.1 PFI field
In RAN2#106, it was agreed that the SDAP header is not needed for reflective QoS, but there were proposals to make use of PFI info in SDAP for QoS monitoring of sidelink.
Observation 5 The left issue for PFI in SDAP header is whether it is needed for QoS monitoring.

Firstly, in the scope of Rel-16 NR-V2X scope, QoS monitoring is limited to Uu, as captured in TR 23.786

6.16
Solution #16: Solution for QoS Support for eV2X over Uu Interface - Enhancements for QoS Monitoring and Control
Considering NR-V2X WI has been closed from SA2 perspective, there is no motivation to re-open this issue, i.e., QoS monitoring over PC5 interface.

Observation 6 QoS monitoring is not in the scope of SA2 Rel-16 NR-V2X WI, which has been already closed.
Secondly, even if RAN2 moves forward on this issue, i.e., to define the QoS monitoring functionality, it is anyway not applicable to broadcast and group-cast, which is not connection oriented. In other words, if one mandate the usage of SDAP header (with PFI embedded) for unicast, it would cause unaligned design for SDAP header design of different cast type, which obviously increase implementation complexity. In fact, even if one would like to pursue the QoS monitoring mechanism, it does not mean the SDAP header has to mandated, i.e., SDAP header is useless when QoS monitoring is not configured or not supported.
Observation 7 Mandating different SDAP header for different cast type would result into unaligned design for different cast type.
Observation 8 No-SDAP-header is still needed for all cast types when QoS monitoring is not configured or supported.
Thirdly, based on the current L2 measurement progress of Uu interface, currently the UE measurement is still limited to PDCP buffering delay. According to TR 37.816
6.2.2.2.1 


UL packet delay measurement 
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Figure 6.2.2.2.1-1: RAN part of UL delay

As shown in figure 6.2.2.2.1-1, RAN part (T2-T1) of the UL delay is defined as the delay from packet entering the UE’s PDCP upper SAP to leaving gNB’s PDCP upper SAP. It can be separated into D1 and D2:

D1 is the PDCP queuing delay in the UE, including the delay from packet arrival at PDCP upper SAP until the UL grant to transmit the packet is available, which has included the delay the UE gets resources granted (from sending SR/RACH to getting first grant). D1 is invisible to the network and should be measured by the UE. 

<Text Removed>

The RAN part of UL delay is measured by the following mechanism: 

· UE measures D1 and reports the average of D1 to gNB in RRC; 

· gNB measures the D2 and derives UL delay as D1+D2. 
And a WI for RD-CU is started soon, i.e., no WI progress yet till RAN2#107. It can be further discussed whether the work on PC5 QoS monitoring should wait for progress on Uu interface, which may define baseline criterion and solution for L2 measurement. 
Observation 9 Till now, QoS monitoring of Uu interface limits UE measurement to PDCP buffering delay measurement.
2.3.2 D/C field

On the other hand, the support of in-order delivery requires the D/C field, however,
· The need of PC5 QoS flow remapping is not clear, since the mapping is fixed for SIB and pre-configuration;
· Even if the QoS flow remapping is needed, e.g., for connected mode, the remapping can be done without the assistance of EM, i.e., as it was in Uu interface for DL direction. Even in current spec for Uu interface, the use of EM suffers from the configuration of SDAP header, i.e., EM is not used if the SDAP header is not configured.
-
if the stored QoS flow to DRB mapping rule for the QoS flow is different from the QoS flow to DRB mapping of the DL SDAP data PDU and the DRB according to the stored QoS flow to DRB mapping rule is configured by RRC (3GPP TS 38.331 [3]) with the presence of UL SDAP header:

Observation 10 End-marker is not needed if the remapping is done via implementation.
Considering the observations above, the baseline format of no-SDAP-header should be applied as baseline for all cast types, and QoS monitoring is to be further discussed on top of that, in further releases.
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Figure 1 Data PDU without SDAP header

Proposal 7 Adopt SDAP PDU without SDAP header for NR SL as baseline scheme for all cast types.
3 Conclusion
Based on the discussion in section 2, we observe

Observation 1
Considering PC5-S and PC5-RRC message delivery are to happen before AS-layer configuration, RLC mode can be only fixed instead of being configurable.
Observation 2
Considering PC5-S and PC5-RRC message delivery are to happen before AS-layer configuration, RLC SN length can be only fixed instead of being configurable.
Observation 3
The usage of out-of-order delivery feature requires RX-UE capability information at TX-UE.
Observation 4
The usage of out-of-order delivery feature requires TX-UE traffic information at RX-UE AS layer.
Observation 5
The left issue for PFI in SDAP header is whether it is needed for QoS monitoring.
Observation 6
QoS monitoring is not in the scope of SA2 Rel-16 NR-V2X WI, which has been already closed.
Observation 7
Mandating different SDAP header for different cast type would result into unaligned design for different cast type.
Observation 8
No-SDAP-header is still needed for all cast types when QoS monitoring is not configured or supported.
Observation 9
Till now, QoS monitoring of Uu interface limits UE measurement to PDCP buffering delay measurement.
Observation 10
End-marker is not needed if the remapping is done via implementation.


And thus we propose:
Proposal 1
For PC5-S transmitted via broadcast address, only RLC UM with 6-bit SN is used.
Proposal 2
For PC5-S transmitted via unicast address and PC5-RRC, only RLC AM is used and RAN2 decide to use either 12-bit or 18-bit SN length.
Proposal 3
For PC5-S and PC5-RRC, RAN2 assumes only 18bits PDCP SN length is used and pending SA3 confirmation.
Proposal 4
No need for D/C field in PDCP PDU for groupcast and broadcast.
Proposal 5
Limit the usage of out-of-order delivery to unicast, and rely on PC5-RRC signaling from TX-UE to configure it.
Proposal 6
Do not introduce code-point for ARP and PC5-S in SDU type field in the PDCP PDU format.
Proposal 7
Adopt SDAP PDU without SDAP header for NR SL as baseline scheme for all cast types.
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