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1 Introduction

In RAN2 #100 meeting, PC5 packet duplication related agreement was reached as follows[1]:

	Agreement:

1. The LCID(s) that can be used for transmission of one replica of a duplicate packet are reserved, i.e. they cannot be used by non-duplicated packet transmission. RAN2 to discuss whether this LCID(s) for the duplicated packet should be (pre)configured or hard-coded or up to the UE implementation. (FFS (pre)configuration or hard-coded or up to the UE implementation. Option should be worked for both mode3 and mode4.)


and in RAN2#101 meeting, the following Working assumption has been achieved[2]:

· Working assumption: Option1 (Hard-coded mapping between original LCID and duplicate) unless it brings big problem

In the last meeting, RAN2 has confirmed this working assumption. Considering the coexistence scenario of R14 and R15 V2X UEs, there may be a case that R14 UE needs to receive R15 V2X messages transmitted with packet duplication. In this contribution, we will discuss the MAC PDU discard issue at R14 receiving UE due to the hard-coded LCIDs mapping introduced for packet duplication, and give our proposals.
2 Discussion
Sidelink packet duplication is introduced to improve the reliability of sidelink V2X packet delivery, as part of the Rel.15 WI on 3GPP V2X. Duplicated sidelink PDCP PDUs are submitted to two different RLC entities and associated to two different logical channels. According to the previous agreement, the LCID(s) that can be used for transmission of one replica of a duplicate packet are reserved. In the current 36.321, the handling of MAC PDU carrying reserved values is based on the following procedure:

	5.11 Handling of unknown, unforeseen and erroneous protocol data

When a MAC entity receives a MAC PDU for the MAC entity’s C-RNTI or Semi-Persistent Scheduling C-RNTI, or by the configured downlink assignment, or on SL-SCH, containing reserved or invalid values, the MAC entity shall:

-
discard the received PDU.

When a MAC entity receives a MAC PDU on MCH containing reserved values, or on DL-SCH containing reserved values for G-RNTI or SC-RNTI, the MAC entity shall:

-
ignore the MAC PDU subheaders containing reserved values and the corresponding MAC SDUs;

-
in the MAC control elements, ignore the fields containing reserved values and the fields associated with the fields containing reserved values.


Based on above description, MAC entity will discard the received PDU which contain reserved values. 

On the other hand, it is noted that some V2X services needs to be received and decoded by all the surrounding UEs, including both R15 and R14 UEs. If a R15 UE is transmitting this kind of V2X service with packet duplication, it would cause packet loss to the R14 UEs. For example, one MAC PDU contains multiple MAC SDUs, where there are duplicated SDUs associated to reserved LCID (e.g., 11), and remainings are non-duplicated SDUs associated to legacy LCID (e.g., 1). If such MAC PDU is received and decoded by R14 UE, R14 UE is not able to recognize the reserved LCID introduced for duplication function in R15. As a consequence, the whole MAC PDU will be discarded. In our understanding, part of the non-duplicated SDUs associated to legacy LCIDs need to be received instead of discarded by R14 UEs.

Observation: The whole MAC PDU which contains the reserved LCIDs introduced for sidelink packet duplication will be discarded by R14 UE, which may cause packet loss to R14 UEs.
Proposal 1: The MAC PDU discard issuse due to the hard-coded LCIDs mapping introduced for sidelink duplication need to be discussed in RAN2.

The following three options can be considered to solve this problem.

Option 1: Enhancement of R14 receiving behavior

As shown in Fig.1, when receiving a MAC PDU carrying reserved LCIDs for sidelink packet duplication, the R14 sidelink UE will only discard the MAC subheader carrying the reserved LCIDs and the corresponding MAC SDUs.
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Fig.1 Enhancement of R14 receiving behavior

Option 2: Enhancement of R15 transmitting behavior

As shown in Fig.2, when transmitting duplicated packets, the MAC entity of R15 sidelink UE will assembly the MAC SDUs carrying reserved LCID for packet duplication and the MAC SDUs without reserved LCID for packet duplication into different MAC PDUs. When the MAC PDU carrying reserved LCIDs is received, the R14 sidelink UE will discard the whole MAC PDU, which will not impact the data reception of other logical channels.
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Fig.2. Enhancement of R15 transmitting behavior

Option 3: Disable PC5 data duplication transmission 
If R14 receiving UE is expected to receive and decode R15 UE’s duplication packet, a lot of specification enhancements are needed. Thus, when communicating with R14 UEs, Rel-15 UE can disable PC5 data duplication transmission to guarantee that R14 UE will not receive MAC PDU containing reserved LCID(s) introduced for R15 sidelink data transmission.
For Option 1, obviously it has MAC spec impact. Moreover, guarantee of the reception performance can only be applicable to enhanced version of R14 UEs. For Option 3, if the R15 V2X packets transmitted with packet duplication is a one-to-many communication message, this method will impact the receiving preformance of other R15 V2X UE(s). Compared with Option1 and Option 3, Option 2 may depend on Tx UE implementation, thus result in no impact on  the specification and the receiving preformance of R15 UE.  

Proposal 2 : The following methods is down selected to avoid packet loss due to R14 sidelink UE discarding the whole MAC PDU containing reserved LCID(s) for sidelink packet duplication.

· Enhancement of R15 transmitting behavior
· Enhancement of R15 transmitting behavior
· Disable PC5 data duplication transmission 
3. Conclusion

In this contribution, we discuss the potential issue on hard-coded LCIDs mapping for packet duplication. Related observation and proposal are given as following:

Observation: The whole MAC PDU which contains the reserved LCIDs introduced for sidelink packet duplication will be discarded by R14 UE, which may cause packet loss to R14 UEs.

Proposal 1: The MAC PDU discard issuse due to the hard-coded LCIDs mapping introduced for sidelink duplication need to be discussed in RAN2.

Proposal 2 : The following methods is down selected to avoid packet loss due to R14 sidelink UE discarding the whole MAC PDU containing reserved LCID(s) for sidelink packet duplication.

· Enhancement of R15 transmitting behavior
· Enhancement of R15 transmitting behavior
· Disable PC5 data duplication transmission 
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