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Introduction  
In the last RAN2 meeting, an LS was sent to SA2 to inquire about the possibility of the AS layer to obtain reliability information for V2X packets and ask for their feedback [1]. In response, SA2 sent a response LS which defines a new metric called ProSe Per-Packet Reliability (PPPR) to reflect the reliability requirement [2]. Additionally, SA2 requested RAN2’s feedback on specific issues related to the newly defined metric. In this contribution, we discuss these issues to complete the overall design to support reliability handling.
Discussion
2.1	Defining PPPR
In order to answer the questions raised by SA2, it would be useful to first clarify the exact definition of the PPPR is. In our view, there could be three ways it can be interpreted:
1. Similar to PPPP, i.e. a low PPPR value indicates a high value of reliability associated to the packet and vice versa
2. The value of PPPR indicates the number of carriers that can be simultaneously used for duplicated transmission for this packet
3. Any other interpretation, e.g. dependent on PPPP
From the way it has been defined by SA2, it seems that PPPR is indeed defined quite similar to PPPP, with the value indicating the priority for the V2X packet as it is passed to the lower layers, i.e. option 1 above. So, it would be prudent to confirm in RAN2 what the common understanding is regarding the exact definition of PPPR.
Proposal 1:	RAN2 should confirm that PPPR value reflects the reliability requirement associated with a V2X packet (similar to how PPPP indicates the priority requirement).
2.1	Mode 3 Operation
Q1) For Mode 3 operation (i.e. Scheduled resource allocation mode), does the eNB need to be made aware of the PPPR information? If yes, has RAN2 decided on the mechanism to achieve that?
SA2 has inquired if in the context of the newly defined PPPR metric, the eNB needs to be made aware of the PPPR information? In order to consider this in RAN2, we first need to consider that the usage of the PPPR metric and its potential indication to the eNB is applicable only when packet duplication (in the context of use case 2) is active. There was some discussion in last RAN2 meeting on the activation of duplication for mode 3 and mode 4 UEs and the following agreement was made regarding mode 4 UEs [3]:
Agreements:
1. For mode4 (connected and idle), UE autonomous activation of duplication transmission on multiple carriers is allowed based on (pre)configuration. FFS on UE request to NW for duplication transmission.
However, there was no agreement on how the activation is performed for mode 3 UEs. We discuss the issue of activation/deactivation of duplication activation for mode 3 and 4 UEs in our companion contribution [4]. Nevertheless, at least for mode 3 UEs in Connected mode, we assume some that signaling mechanism (RRC or MAC CE based) for activation/deactivation of duplication can be supported if that eNB controls and configures the activation of duplication. Assuming that is the case, the PPPR value can be included in such indication (either implicitly or explicitly) to aid the eNB in scheduling the resources. For instance, if the activation request by the mode 3 UE indicates that it needs to send/receive high priority packets, the eNB can appropriately avoid scheduling resources which are potentially shared with mode 4 UEs (as in the email discussion on sharing resource pools between mode 3 and mode 4 UEs [5]). So, it is proposed that RAN2 should further discuss this issue in the context of eNB controlled activation/deactivation of duplication for mode 3 UEs.
Proposal 2:	If eNB controlled activation of packet duplication is supported for mode 3 UEs, PPPR information should be included in the signaling mechanism utilized for such activation/deactivation.
2.2	Granularity of PPPR values
Q2) For PPPR value range, does RAN2 have any preference, e.g. 8 levels like PPPP, or 3 levels (high, medium, or low)?
SA2 has also inquired about the granularity of the PPPR values used for indicated reliability related information. In our view, while using 3 levels (high, medium or low) might be barely sufficient for this purpose, in view of the ever-growing number of advanced V2X services and use cases and the corresponding variation in reliability requirements dictates a more granular allocation of PPPR values. Moreover, as we look towards NR based eV2X (Rel-16 and beyond), the situation would be even more complex, requiring more than 3 levels of reliability indications to classify the vast array of V2X application types. Finally, using 8 values which are the same as PPPP also means that any mechanism we define to utilize PPPR can organically grow out of existing methods in place that use PPPP values, allowing of a greater degree of flexibility when designing specifications. So, having 8 levels of reliability (like PPPP) should be preferred from RAN2 point of view.
Proposal 3:	8 levels of PPPR values should be defined, similar to PPPP, to achieve a greater degree of flexibility for classifying the diverse set of eV2X service types.
2.2	Applicability of PPPR values to V2X messages
Q3) Does RAN2 expect reliability is applicable to all V2X messages or for specific messages, e.g. only specific applications requiring specific reliability? If RAN2 finds limiting reliability to specificV2X messages beneficial, SA2 will develop solution to address it.
Finally, the issue raised pertains to whether the reliability requirement should be applicable to all V2X messages or specific one (e.g. based on certain applications). To provide some background to assist in better answering this question, we can consult the service types (and their associated requirements) defined in TS 22.886 by SA1. It can be seen that within the main set of use cases, the reliability requirements vary quite wildly. For instance, for remote driving case, the reliability requirement is 99.999% or higher, while for the case of platooning, certain cases have much less stringent requirement on reliability (~90%) [6]. In any case, from the way the question is phrased, it seems like SA2 would need to develop additional solutions if RAN2 requires that the reliability is only applicable to specific V2X messages or service types. If that is indeed the case and if the evolution of eV2X use cases is any indication, we see reliability as being a vital metric to meet when defining solutions to meet the set of requirements for eV2X use cases. Thus, similar to PPPP, the reliability metric can be considered to be applicable to all V2X messages. This also ties in with the previous question, whereby defining 8 levels of granularity for PPPR means that even applications/service types having a no/low reliability requirement can be effectively represented with PPPR, just like PPPP. In addition, based on SA2 LS, the absence of PPPR when a packet is passed from the lower layers simply implies that no reliability mechanism is required while transmitting the packet. So, from RAN2 perspective, we can expect reliability to be applicable to all V2X messages (just like PPPP), which can be indicated alongside PPPP when the V2X packet is passed from the higher layers.
Proposal 4:	Reliability (and hence the PPPR) should be applicable to all V2X messages, similar to PPPP.
We can provide feedback on the above issues based on the discussion above and the corresponding LS is contained in [7].
Conclusion
[bookmark: _Ref458739888]This contributions discusses the issues raised in the LS from SA2 regarding reliability and PPPR and makes the following proposals:
Proposal 1:	RAN2 should confirm that PPPR value reflects the reliability requirement associated with the V2X packet (similar to how PPPP indicates the priority requirement).
Proposal 2:	If eNB controlled activation of packet duplication is supported for mode 3 UEs, PPPR information should be included in the signaling mechanism utilized for such activation/deactivation.
Proposal 3:	8 levels of PPPR values should be defined, similar to PPPP, to achieve a greater degree of flexibility for classifying the diverse set of eV2X service types.
Proposal 4:	Reliability (and hence the PPPR) should be applicable to all V2X messages, similar to PPPP.
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