Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk512852793][bookmark: _GoBack]3GPP TSG-RAN WG2 #106	 TDoc R2-1907347
Reno, USA, 13th – 17th May 2019

Agenda Item:	11.4.2
Source:	Ericsson
Title:	On lower layer IDs
Document for:	Discussion, Decision

[bookmark: _Ref466049030][bookmark: _Toc528331301][bookmark: _Toc528331306]Introduction
[bookmark: _Ref458784108][bookmark: _Ref458381469]In LTE SL, the L2 source ID and destination ID are used to identify the transmitter and the target receiver, and the packet filtering is performed by L2 based on L2 ID conveyed in MAC header. In NR SL, L2 IDs are determined by V2X layer, e.g. converted from application ID, and delivered to lower layers. The use of lower layer IDs need to consider some different aspects, e.g. L1 ID is needed to support HARQ procedure. This paper further discusses the use of L2 ID and L1 ID taking into account the progress in RAN1 and SA2. 
During the SI phase, RAN2 has agreed that for unicast and groupcast, source ID and destination ID should be visible at Layer 2, however, FFS if packet filtering will be performed at layer 2.
	RAN2#103-bis Agreement:
· For groupcast, destination ID for a specific group and for unicast, destination ID for the target UE need to be visible in Layer 2 respectively. Source UE id should be also visible to Layer 2
RAN2#104 Agreement:
· RAN2 will capture L2 packet filtering function with the condition (i.e. if full L1 id is not used in L1 control information). It is FFS whether we need additional filtering function for unicast and groupcast.



[bookmark: _Ref489281230][bookmark: _Toc528331302][bookmark: _Toc528331307]Discussion
Packet filtering
In LTE, the source/destination L2 ID are appended in the MAC subheader of each SL MAC PDU. From the source L2 ID, which is a 24-bit sequence, the receiver can distinguish the different transmitters. From the destination L2 ID, which is a 16-bit or 24-bit sequence, the receiver can distinguish the different V2X services that the MAC PDU conveys. For example, from the destination L2 ID, the receiving MAC entity can determine whether to discard the MAC PDU, if the content is not of interest, or to pass it to higher layers. 
[bookmark: _Toc528604340][bookmark: _Toc528876447][bookmark: _Toc802307][bookmark: _Toc804132][bookmark: _Ref4329666][bookmark: _Ref4329669][bookmark: _Toc7727315]In LTE, the source L2 ID (24-bit) and the destination L2 ID (16/24-bit) is conveyed in the MAC subheader.

The introduction of layer-1 destination ID to be conveyed via PSCCH may significantly improve sidelink decoding performances compared to LTE. For example, a packet which is not for the interested UE and/or service need not be received on PSSCH. This gives a significant gain in terms of latency, UE decoding efforts, and finally packet overhead.
In the latest RAN1 meetings (i.e. RAN1#94-bis meeting, RAN1#ah1901), RAN1 has agreed that L1 IDs should be also transmitted at L1 in the PSCCH.
	RAN1#ah1901 Agreement:
· Layer-1 destination ID can be explicitly included in SCI
· FFS how to determine Layer-1 destination ID
· FFS size of Layer-1 destination ID
· The following additional information can be included in SCI
· Layer-1 source ID
· FFS how to determine Layer-1 source ID
· FFS size of Layer-1 source ID
· HARQ process ID
· NDI
· RV
· FFS whether some of the above information may not be present etc. in some operations (e.g., depending on whether they are used for unicast, groupcast, broadcast)




[bookmark: _Toc528604341][bookmark: _Toc528876448][bookmark: _Toc802308][bookmark: _Toc804133][bookmark: _Ref4329673][bookmark: _Ref4329676][bookmark: _Toc7727316]In RAN1#94-bis, RAN1 has agreed to introduce layer-1 destination ID to be conveyed via PSCCH to enhance SL decoding performances.
If the PSCCH already contains useful information to unambiguously detect the intended receiver/service, packet filtering can be perfomed at L1. Then one may wonder if it is still needed to convey the L2 IDs as part of the MAC subheader. Of course, the L2 destination ID can still be useful for the UE to identify the specific V2X service being transmitted and select the transmitting parameters accordingly. However it might not be needed to transmit such L2 destination ID explicitly in the L2 MAC header.
[bookmark: _Toc804134][bookmark: _Ref4329680][bookmark: _Ref4329683][bookmark: _Toc7727317]Even if a layer-1 destination ID is introduced, the legacy layer-2 destination ID might still be needed to allow a transmitter UE identifying a V2X service and apply the associated transmitting policies, e.g. TX profile selection, QoS criteria selection, TX parameters selection, etc.
L1 ID determination
Besides, it seems nature to let L2 determine L1 IDs based on given L2 IDs from upper layer taking into account other aspects such as the link information for unicast. As discussed in Observation 2 that L1 ID in SCI can enhance SL decoding performances and actually facilitate L1 packet filtering. As such UE will further process in L2 only if L1 IDs are determined to be relevant. On the other hand, conveying full source/destination ID, e.g. 24 bits, in SCI may also produce quite overhead to PHY layer process sepecially considering the limited size of SCI. To balance the perfomance at L1 and L2, a UE may use part of the full source/destination ID as the corresponding L1 ID and use the rest as the corresponding L2 ID, as in LTE. 

[bookmark: _Toc7727318][bookmark: _Ref4329723]Packet filtering can performed at both L1 using L1 destination ID in SCI and at L2 using L2 destination ID in MAC subheader. 
[bookmark: _Toc7727320]L2 determines L1 IDs based on given full L2 source/destination IDs from upper layers.
[bookmark: _Toc7727321]With a given full source/destination ID, if a portion of it is used as L1 source/destination ID in SCI, the rest portion is conveyed in MAC subheader as L2 source/destination ID.  

For SL unicast, between the same UE pair, it is allowed to establish multiple links using same or different source IDs. 
	[bookmark: _Toc3358164]SA2 TS 23.287:
5.6.1.4	Identifiers for unicast mode V2X communication over PC5 reference point
A UE may establish multiple unicast links with a peer UE and use the same or different source Layer-2 IDs for these unicast links.
Editor's note:	Further updates of the identifier description may be required based on RAN WG feedback.


The purpose of such design is to keep certain flexibility for upper layer link management. However, we foresee some critical impacts to link manangemnt at access stratrum. For instance, it is not clear that whether the peer UE can understand if different source IDs are referring to the same transmitter UE. Thus, it will be problematic for a UE to know if the UE capability received via one link can be applied to other links as well. Besides, having link management at access stratum, e.g. RLM/RLF, for all links between the same UE pair seems to be unnessary. 
As for L1 ID, between the same UE pair for different links with different source L2 IDs the corresponding L1 IDs can also be different. However, in our view, this is not necessary and may cause issues for other procedures e.g. CSI report. First of all, from packet filtering perspective, the receiver UE will decode all packets from the peer UE even if those packets belong to different links. Secondly, among different links between the same UE pair, the channel condition is always the same. Therefore, it makes no sense to acquisite CSI report for different links deduced from different source/desitnation L1 ID pairs between the same UE pair. 
[bookmark: _Ref4329691][bookmark: _Toc7727319]For SL unicast, a UE may establish multiple unicast links with a peer UE and use the same or different source Layer-2 IDs for these unicast links. Impacts to access stratum design are foreseen with respect to UE capability exchange, RLM/RLF procedure, and CSI report. 
[bookmark: _Ref4329752][bookmark: _Toc7727322]RAN2 investigates the impacts of allowing one UE to use multiple L2 source IDs for communication with the same peer UE. If needed, RAN2 sends LS to SA2 to clarify and feedback RAN2’s view.
[bookmark: _Ref4329759][bookmark: _Toc7727323]For the same unicast UE pair, if unique UE ID can be determined from multiple L2 IDs, each UE uses one L1 source ID for all associated links.

[bookmark: _Toc458380516][bookmark: _Toc458380524][bookmark: _Toc528331304][bookmark: _Toc528331309]Moreover, different from SL broadcast and groupcast, a global unique ID is not always necessary for SL unicast communication. After a unicast link is established between two UEs, they don’t need a full L1/L2 ID, e.g. 24bits, to identify each other. Instead, a local L1/L2 ID of smaller size might be enough, as long as one UE can distinguish different unicast links. Therefore, after two UEs discovers each other and establish a unicast link, they can exchange their short local L1/L2 IDs for future communication, i.e. short local L1/L2 IDs are conveyed in SCI/MAC subheader instead of full L1/L2 ID.  
[bookmark: _Ref4329767][bookmark: _Toc5121497][bookmark: _Toc7727324]RAN1/RAN2 investigates the support of using shortened local L1/L2 IDs in SCI for SL unicast after link establishment. 
Conclusion
[bookmark: _In-sequence_SDU_delivery][bookmark: _Hlk804151]In section 2 we made the following observations:
Observation 1	In LTE, the source L2 ID (24-bit) and the destination L2 ID (16/24-bit) is conveyed in the MAC subheader.
Observation 2	In RAN1#94-bis, RAN1 has agreed to introduce layer-1 destination ID to be conveyed via PSCCH to enhance SL decoding performances.
Observation 3	Even if a layer-1 destination ID is introduced, the legacy layer-2 destination ID might still be needed to allow a transmitter UE identifying a V2X service and apply the associated transmitting policies, e.g. TX profile selection, QoS criteria selection, TX parameters selection, etc.
Observation 4	Packet filtering can performed at both L1 using L1 destination ID in SCI and at L2 using L2 destination ID in MAC subheader.
Observation 5	For SL unicast, a UE may establish multiple unicast links with a peer UE and use the same or different source Layer-2 IDs for these unicast links. Impacts to access stratum design are foreseen with respect to UE capability exchange, RLM/RLF procedure, and CSI report.

Based on the discussion in section 2 we propose the following:
Proposal 1	L2 determines L1 IDs based on given full L2 source/destination IDs from upper layers.
Proposal 2	With a given full source/destination ID, if a portion of it is used as L1 source/destination ID in SCI, the rest portion is conveyed in MAC subheader as L2 source/destination ID.
Proposal 3	RAN2 investigates the impacts of allowing one UE to use multiple L2 source IDs for communication with the same peer UE. If needed, RAN2 sends LS to SA2 to clarify and feedback RAN2’s view.
Proposal 4	For the same unicast UE pair, if unique UE ID can be determined from multiple L2 IDs, each UE uses one L1 source ID for all associated links.
Proposal 5	RAN1/RAN2 investigates the support of using shortened local L1/L2 IDs in SCI for SL unicast after link establishment.
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