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1 Introduction
In RAN2 #103 meeting, the following agreement was made [1]:
Table 1. RAN2 #103 agreement on transmission format restriction to SL packet duplication

Agreements

1: 
Packet duplication does not apply to transmission with Rel.14 transmission format. Invite the associated CR next meeting.
After some further thinking, we find that if we were to follow this agreement, there could be communication failure between Rel-14 UEs and Rel-15 UEs in sidelink for some V2X packets requiring Rel-14 transmission format, and thus lead to a backward non-compatible issue between Rel-14 and Rel-15 V2X UEs which is obviously unacceptable. 

Therefore, we propose to revisit this agreement, and give potential way forwards on how to deal with the relationship between transmission format and packet duplication. 

2 Discussion
2.1 Problem for the agreement in Table 1
Actually, during the offline discussion in the last meeting, some companies had already pointed out the potential problem that can be caused by the agreement in Table 1, i.e. for a Rel-15 UE, how can a V2X packet configured with Rel-14 Tx profile (as well as its replica) be sent to nearby Rel-14 UEs, if its corresponding PPPR is configured with packet duplication by the eNB? 
In such a case: on the one hand, the Tx profile of the V2X packet requires the UE to transmit the packet via Rel-14 compatible Tx format; but on the other hand, the above agreement prohibits the packet (with its replica) from being sent with Rel-14 Tx format contradictorily. This is to say, if we really follow the agreement in Table 1, a V2X packet with Rel-14 Tx profile will get stuck and may not be able to be transmitted at all, as long as its corresponding PPPR is configured with packet duplication. 

Such a problem is obviously unacceptable, since configuration with Rel-14 Tx profile just means that the related V2X packets transmitted must be able to be received by all nearby UEs (e.g. CAM, DENM, etc.), no matter in what release the nearby UEs are. Obviously, such a principle is broken by the agreement in Table 1. Hence, the potential problem caused by the agreement is summarized as follows. 
Observation 1: If agreement in Table 1 were followed, then a V2X packet configured with Rel-14 Tx profile (and its replica) would completely fail to be transmitted as long as the packet's PPPR is configured with packet duplication by the eNB. This can result in backward non-compatible issues between Rel-14 UEs and Rel-15 UEs for the delivery of V2X services with Rel-14 Tx profile. 
Someone may argue to address this issue via NW configuration, i.e. to ensure that the NW never configures packet duplication for the PPPRs corresponding to V2X packets with Rel-14 Tx profile. However, such an argument may need to depend on the following two assumptions, in order to hold:
a) Upper layer configuration guarantees that V2X services with Rel-14 Tx profile do not share any PPPR(s) with Rel-15 Tx profile services. 

b) The eNB ensures that the Rel-14 Tx profile specific PPPR(s) are not configured with packet duplication in the AS layer.  

As per [2], however, there seems to be no restriction like above bullet a) for the PPPR configuration in the upper layer. Also, in reality the safety-related V2X services are typically those with higher importance, and are thus likely to be the services configured with Rel-14 Tx profile as well as relatively lower PPPR values (i.e. higher reliability requirements). As a result, as long as above bullet a) cannot be ensured by the upper layer, it is always possible for the eNB to configure packet duplication for some lower PPPR(s) which can be shared by some services with Rel-14 Tx profile and some others with Rel-15 Tx profile; this makes the backward non-compatible problem in Observation 1 always likely to happen. 
Observation 2: The problem in Observation 1 cannot be avoided by network configuration, because the upper layers and/or eNB cannot ensure that packet duplication is never configured to the PPPR value(s) only corresponding to V2X services with Rel-14 Tx profile. 
Due to the problem in Observation 1, we propose to revisit previous RAN2 agreement in Table 1, and find other way out to deal with the relationship between Tx profile and packet duplication. 
Proposal 1: Revisit previous RAN2 agreement in Table 1, due to the backward non-compatible issue it can cause between Rel-14 and Rel-15 UEs as in Observation 1. 
2.2 Way forward for packet duplication vs. Tx profile 

Based on Proposal 1, we may need to further think about other way out, other than agreement in Table 1, regarding packet duplication versus Tx profile. From our perspective, we can currently see the following two ways for handling the issue:

· Way 1: Do nothing else. Anyway, we can already rely on the CR agreed in [3] for a Rel-14 UE to deal with the reception of duplicated packets transmitted from surrounding Rel-15 UEs, no matter the Tx profile for the transmission is actually Rel-14 or Rel-15, i.e. a Rel-14 UE is still able to receive one of the replica with LCID it can identify, and discard the other replica with LCID it does not identify. By this means, no such backward non-compatible issue between Rel-14 UEs and Rel-15 UEs as in Observation 1 exist anymore. 
· Way 2: Ask SA2 to partition the PPPRs corresponding to Rel-14 Tx profile and those corresponding to Rel-15 Tx profile, and place a restriction that the eNB never configures packet duplication for PPPRs corresponding to Rel-14 Tx profile. As per above analyses for Observation 2, the reason why Observation 1 cannot be handled by NW configuration is that one cannot guarantee the Rel-14 Tx profile V2X services never share same PPPRs with Rel-15 Tx profile services, making it impossible for packet duplication to be configured only to the PPPRs of Rel-15 Tx profile services. 

Comparing the above two ways, it is obvious that Way 2 needs much more standard efforts, and more importantly, it is also sceptical whether it is really feasible to completely partition the PPPRs for Rel-14 Tx profile and those for Rel-15 Tx profile in practice. By contrast, although someone may argue that Way 1 perhaps results in different performances of the duplicated packets to Rel-14 UEs and Rel-15 UEs, or leads to extra resource consumption for the transmission with Rel-14 Tx format, Way 1 itself can anyway work without critical technical issues, and needs to bring no extra standard impact.

At this stage that the eV2X WI is already closed, it seems that Way 1 is already sufficient and no further enhancements on top of that are actually needed. Therefore, we have the proposal as follows: 
Proposal 2: RAN2 confirm that the CR agreed in [3] is already enough to deal with the reception of duplicated packets sent in Rel-14 transmission format, and no further enhancements need to be pursued to deal with the relationship between Tx profile and packet duplication. 
3 Conclusions
In this contribution, we identify the technical issue that can be caused by a previous RAN2 agreement regarding the relationship between Tx profile and packet duplication, and propose to revisit it. We also provide the way forward on how to move on. Observations and proposals are given as follow:
Observation 1: If agreement in Table 1 were followed, then a V2X packet configured with Rel-14 Tx profile (and its replica) would completely fail to be transmitted as long as the packet's PPPR is configured with packet duplication by the eNB. This can result in backward non-compatible issues between Rel-14 UEs and Rel-15 UEs for the delivery of V2X services with Rel-14 Tx profile. 

Observation 2: The problem in Observation 1 cannot be avoided by network configuration, because the upper layers and/or eNB cannot ensure that packet duplication is never configured to the PPPR value(s) only corresponding to V2X services with Rel-14 Tx profile. 

Proposal 1: Revisit previous RAN2 agreement in Table 1, due to the backward non-compatible issue it can cause between Rel-14 and Rel-15 UEs as in Observation 1. 
Proposal 2: RAN2 confirm that the CR agreed in [3] is already enough to deal with the reception of duplicated packets sent in Rel-14 transmission format, and no further enhancements need to be pursued to deal with the relationship between Tx profile and packet duplication. 
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