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In last RAN2 meetings, some conclusions about PC5 L2 protocol in NR V2X were agreed. The agreements are as follows.
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]RAN2#104 Agreements
11:	In NR, PC5-C protocol stack includes at least RRC, RLC, MAC and PHY sub-layers. Whether to have PDCP sub-layer depends on whether any new PC5 RRC message other than MIB-SL is introduced (e.g. outcome of [103bis#38])
Agreements on RLC:
8:	Segmentation and reassembly of RLC SDUs are supported in NR RLC for NR sidelink broadcast, groupcast and unicast.
9:	RLC SDU discard function is supported in NR RLC for NR sidelink broadcast, groupcast and unicast.
10:	If SBCCH is used for NR sidelink (dependent on RAN1 decision on synchronization aspect), a NR TM RLC entity is configured to submit/receive RLC PDUs.
11:	A NR UM RLC entity is configured to submit/receive RLC PDUs, for user packets of SL broadcast, groupcast and unicast. RLC AM is not supported for broadcast.
Agreements on PDCP:
12:	Sidelink packet duplication is supported in NR PDCP for NR sidelink broadcast, groupcast. FFS on unicast.
13:	Timer based SDU/PDU discard function is supported in NR PDCP for NR sidelink broadcast, groupcast and unicast.
RAN2#105 Agreements on groupcast:
5: RLC UM mode is used for groupcast. RLC AM mode for groupcast is not supported.
Agreements on QoS:
5: For NR SL unicast, some SLRB configurations need to be informed by the one UE to the peer UE in SL, including at least SN length, RLC mode (related to also Q9) and PC5 QoS profile associated with each SLRB. Other SLRB related parameters are not excluded.
6: SDAP layer is needed at least for NR SL unicast, performing PC5 QoS flow to SLRB mapping. SDAP layer is not needed for per-packet QoS model, e.g. broadcast.
7: RLC AM is supported for NR SL unicast.


In this contribution, we will discuss detailed PC5 PDCP protocol operation and default parameters for broadcast and groupcast. This contribution then concludes with some proposals.
Discussion 
1. 
2. 
2.1. Configured case
For SL unicast and groupcast, there is the possibility of coordinating parameter configurations between peer SL PDCP entities. And RLC ARQ and/or HARQ feedback may be supported. Hence, according to configuration, the following functions and operations can be performed in SL PDCP layer:
· Maintenance of PDCP SNs;
· Header compression and decompression using the ROHC protocol;
· Security operations, i.e. Uu based ciphering and deciphering/ integrity protection and integrity verification;
· Timer based SDU discard;
· Duplication;
· Reordering and in-order delivery;
· Out-of-order deliver;
· Duplicate discarding;
· For split bearers, routing.
Among the above listed functions and operations, maintenance of PDCP SN is the basis for other functions, e.g. Uu based security operations, duplication, reordering and duplicate discarding. In our view, if coordinating parameter configurations can be supported between peer SL PDCP entities, there is no difference from NR Uu PDCP operations. If needed, all of operations and parameters in NR Uu PDCP can be reused in NR SL PDCP. SL security issue and impact will be discussed later.
Proposal 1: If parameter configuration is supported between peer SL PDCP entities, all of NR Uu PDCP functions and operations can be reused in SL PDCP including ROHC and reordering. 
2.2. Pre-configured case
For broadcast and pre-configured groupcast cases, parameter configuration is not supported between peer SL PDCP entities. Hence PDCP parameters and function will be used by default. Among the current PDCP function, maintenance of PDCP SNs (including reordering and duplicate discarding), except for duplication case, is not needed because no SN is good for reception from the middle of broadcast. ROHC and Uu based security cannot be supported any more. Timer based SDU discard can be based on QoS profile, i.e. packet delay budget. Default SL PDCP parameters are as followings:
· Discard timer, i.e. according to packet delay budget in QoS profile and only for transmitting side;
· SN size for 12 bits;
· No header compression;
· No Uu based security, i.e. ciphering and integrity protection;
· outOfOrderDelivery by default;
· No duplication;
· No split;
· t-Reordering timer for 0ms;
Proposal 2: For pre-configured case, e.g. SL groupcast and broadcast, default parameters will include discard timer (i.e. according to PDB in QoS profile), SN size for 12 bits, t-Reordering timer for 0ms, outOfOrderDelivery and no additional function is further supported.
For security function, LTE sidelink has dedicated security solutions for one-to-many communication and one-to-one communication. For one-to-many communication, LTE SL PDCP PDU format includes 3-bit SDU type, 5-bit PGK Index, 16-bit PTK Identity and 16-bit SN field. For one-to-one communication, LTE SL PDCP PDU format includes 3-bit SDU type, 16-bit KD-sess ID, 16-bit SN field and optional 32-bit MAC-I. MAC-I field is used only for the SLRB that needs integrity protection. PDCP entity may handle the SDU differently per SDU Type, e.g. header compression is applicable to IP SDU but not ARP SDU and Non-IP SDU. NR SL security solution, which may also have impact on NR SL PDCP PDU format, should wait for SA3 progress and agreements.
Proposal 3: NR SL security solution, which may also determine NR SL PDCP PDU format, should wait for SA3 progress.
For duplication function, NR sidelink can only support single carrier in Rel-16. Hence PDCP duplication does not need to be supported in intra-NR case. For NR-LTE PC5 DC-like case, SA2 LS shows that it is possible to transmit same data simultaneously in both LTE and NR. We think NR-LTE dual connectivity is the only case that can possibly support NR SL PDCP duplication function. And NR-LTE dual connectivity needs some capability information and configuration, which is only for configuration case and not for pre-configuration case.


Figure 1 NR-LTE PC5 DC-like duplication
Proposal 4: NR SL PDCP duplication can only be possible in NR-LTE PC5 DC-like case in Rel-16, which should be configured between peer SL PDCP entities and not for pre-configuration case.

Conclusions
Based on the discussions given above, we have the following proposals：
[bookmark: _Toc502437832]Proposal 1: If parameter configuration is supported between peer SL PDCP entities, all of NR Uu PDCP functions and operations can be reused in SL PDCP including ROHC and reordering. 
Proposal 2: For pre-configured case, e.g. SL groupcast and broadcast, default parameters will include discard timer (i.e. according to PDB in QoS profile), SN size for 12 bits, t-Reordering timer for 0ms, outOfOrderDelivery and no additional function is further supported.
Proposal 3: NR SL security solution, which may also determine NR SL PDCP PDU format, should wait for SA3 progress.
Proposal 4: NR SL PDCP duplication can only be possible in NR-LTE PC5 DC-like case in Rel-16, which should be configured between peer SL PDCP entities and not for pre-configuration case.
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