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1 Introduction

In this contribution, we discuss the LS reply from SA2 on PPPR (ProSe Per-Packet Reliability), i.e., S2-181368 [1].
2 Discussion
SA2 has introduced PPPR as a per-packet attribute.

-  ProSe Per-Packet Reliability (PPPR) is introduced and the application layer in the UE may provide the PPPR information for each V2X message when passing it to the lower layer for transmission over PC5.The absence of the PPPR means no reliability mechanism is required;
-  The mapping of application layer V2X message reliability to PPPR is configured on the UE, similar to PPPP.
Some further questions from SA2 are as follows for RAN2 to answer.

2.1 Q1: PPPR report for mode-3 scheduling
The first question is on mode-3 scheduling:
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?

For this question, eNB definitely need the input of PPPR to decide on PDCP duplication, LCG configuration and scheduling. However, the detailed mechanism is to be studied, especially considering it is further coupled with SA2 solution on Q3.

Proposal 1 RAN2 confirm that eNB needs to be made aware of the PPPR information.

2.2 Q2: the format of PPPR 

The second question is on PPPR format

Q2) For PPPR value range, does RAN2 have any preference, e.g. 8 levels like PPPP, or 3 levels (high, medium, or low)?

Based on SA1 input in TR 22.186, the reliability requirement can be categorized as the following 5 cases:

· 90%: [R.5.2-004], [R.5.3-008], [R.5.4-007];
· 95%: [R.5.4-002];
· 99%: [R.5.4-001], [R.5.4-005];
· 99.99%: [R.5.2-006], [R.5.3-001], [R.5.3-009], [R.5.4-004], [R.5.4-006], [R.5.4-008], [R.5.4-009];
· 99.999%: [R.5.3-006], [R.5.4-003], [R.5.5-002];
Observation 1 SA1 only investigated on five different levels of reliability in TR 22.186.

So it is not motivated to define PPPR for more than 5 levels. We propose to define PPPR to 2 bits, i.e., 4 ranges, or 3 bits, i.e., 8 ranges.

Table 1 An example of PPPR definition
	PPPR
	Reliability (%)

	00
	X>90%

	01
	99.99%<X<90%

	10
	99.999%<X<99.99%

	11
	X<99.999%


Proposal 2 Define PPPR as 4 levels or 8 levels.

2.3 Q3: Per-application vs. Per-message 

The third question is on per-application vs. per-packet PPPR.
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.

In this question, SA2 provides two options:

· Option-1: per-application PPPR

· Option-2: per-message PPPR

Option-2 has the drawback that for a specific application UE cannot predict the PPPR of the coming packet, which may be higher / lower than the PPPR of the arrived packets. This would further cause the difficulty for network configuration, e.g., whether specific LCG needs to be reserved for the packet associated with PPPR (which might need to be duplicated, and thus have to be differentiated from the packet which does not need to be duplicated).

Proposal 3 RAN2 confirm that it is beneficial to apply reliability to V2X messages of specific application.

3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
SA1 only investigated on five different levels of reliability in TR 22.186.


Based on the observations, we propose:
Proposal 1
RAN2 confirm that eNB needs to be made aware of the PPPR information.
Proposal 2
Define PPPR as 4 levels or 8 levels.
Proposal 3
RAN2 confirm that it is beneficial to apply reliability to V2X messages of specific application.
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