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1 Introduction
In RAN2#98, it was brought up a new issue regarding packet reordering functionality for sidelink.
The problem highlighted in [1] is that the sidelink does not support RLC reordering functionality, and in some cases it might happen that the packets received by the RLC entity are received out-of-order.
In this paper, we propose how to simply solve this issue without heavily impacting latency and MAC layer functionalities. We provide in [2]

 REF _Ref490237186 \r \h 
[3], the related CRs. 

2 Discussion
In [1], it is argued that the out-of-order packets might be received by the receiving RLC entity if no constraints are specified in MAC on how packets should be delivered by the transmitting entity. The reason is that in sidelink, since Rel.12, no RLC reordering functionality is supported. To avoid such issue, it was specified that the MAC entity only considers the sidelink logical channels not previously selected for a certain SC period in which the UE is transmitting. Now, in V2V, there is no SC period, therefore in [1], it is proposed to introduce a logical channel restriction, i.e. the UE MAC entity should not schedule for transmission a certain LCID until transmissions and retransmissions for this LCID is completed.

The drawback of such logical channel restriction is that latency is obviously impacted, and as a consequence also the resource selection/reselection procedure might be affected, since latency requirements are one of the triggering criteria for reselection. As a side effect, also the sidelink throughput will be impacted, since before transmitting a new packet with a certain LCID, the UE has to wait for completion of the HARQ process for this LCID. Moreover, in V2V we also enable the possibility for a UE to select up to 2 booking processes in order to cope with latency issues. Such constraint in MAC would therefore limit the efficiency of having available up to 2 booking processes.
Observation 1 Constraining the MAC entity to complete transmission and retransmission of a certain LCID before transmitting a new packet for that LCID might have impact on latency and throughput which are crucial parameters for V2V .

To avoid the issue mentioned in Observation 1, we believe that is important to introduce reordering functionality in RLC. Besides latency gains, such feature seems to be beneficial also considering that multicarrier transmissions can be supported by a UE. If multi-carrier transmissions are supported, it is important that the MAC entity is not constrained in the way it schedules a certain LCID, otherwise the benefits expected from a multi-carrier system will not be fully exploited by the sidelink.

Observation 2 RLC reordering does not only bring latency/throughput gains, but it seems beneficial also when multi-carrier transmissions are supported by the system.

For this reason, we believe that supporting RLC reordering is beneficial, also considering that specification impact does not seem to be high. The legacy reordering functionality used for Uu RLC UM can be reused in sidelink, and no ASN.1 impact is expected. The UM window size can be hard coded to 16, as in legacy Uu, since 5-bit SN field is used in STCH, and the t-Reordering can be set by the UE implementation.
Related RLC and RRC CR are given in [2]
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[3], respectively.

Proposal 1 Introduce sidelink RLC UM reordering for V2X sidelink communications. CRs are provided in [2]

 REF _Ref490237186 \r \h 
[3].
Proposal 2 As in legacy Uu, a UM window size = 16 is used for a 5-bit RLC SN field length.

Proposal 3 The value of t-Reordering is set by the UE implementation.

3 Conclusion

In section 2 we made the following observations:
Observation 1
Constraining the MAC entity to complete transmission and retransmission of a certain LCID before transmitting a new packet for that LCID might have impact on latency and throughput which are crucial parameters for V2V .
Observation 2
RLC reordering does not only bring latency/throughput gains, but it seems beneficial also when multi-carrier transmissions are supported by the system.


Based on the discussion in section 2 we propose the following:
Proposal 1
Introduce sidelink RLC UM reordering for V2X sidelink communications. CRs are provided in [2][3].
Proposal 2
As in legacy Uu, a UM window size = 16 is used for a 5-bit RLC SN field length.
Proposal 3
The value of t-Reordering is set by the UE implementation.
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