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1 Introduction

In RAN1#92bis, it was agreed that

Agreement: 

· If there is overlap in one TTI and UE is not able to transmit simultaneously on multiple carrier due to limitation in available power, then UE should prioritise transmission on higher priority packets.

· If there is overlap in one TTI of same priority packets in different carriers then it should be left to UE implementation to perform transmission if it is constrained in terms of available power.

· In case of conflict with uplink transmission, Rel-14 rules are used with respect to uplink transmissions

But it is not clarified yet how to reuse the Rel-14 rules w.r.t. uplink transmissions. In this paper, we discuss the UL / DL prioritization in PC5 CA scenario.
2 Discussion
2.1 Rel-14 SL/UL prioritization
In Rel-14 V2x, for prioritization between UL and SL, the defined behaviour is as follows:

· 1st priority: PRACH and MSG3 transmission;

· 2nd priority: PSCCH / PSSCH transmission of which the highest priority of the sidelink logical channel(s) in the MAC PDU is lower than thresSL-TxPrioritization or which is prioritized by upper layer.

· 3rd priority: PUCCH and PUSCH (which is not for MSG3 transmission);

· 4th priority: PSCCH / PSSCH transmission of which the highest priority of the sidelink logical channel(s) in MAC PDU equals to / is higher than thresSL-TxPrioritization or which is not prioritized by upper layer.

The transmission of V2X sidelink communication is prioritized over uplink transmission if the following conditions are met:

-
if the MAC entity is not able to perform uplink transmissions and transmissions of V2X sidelink communication simultaneously at the time of the transmission; and

-
if uplink transmission is not prioritized by upper layer according to [15]; and

-
if the value of the highest priority of the sidelink logical channel(s) in the MAC PDU is lower than thresSL-TxPrioritization if thresSL-TxPrioritization is configured.

However, Rel-14 defines “the transmission of V2X sidelink communication is prioritized” assuming that there is only one sidelink transmission. Thus, by comparing with the threshold, there are only two results: either prioritized or not prioritized. However, if considering in Rel-15 eV2x CA scenario, there might be multiple sidelink transmission happening at different PC5 carriers concurrently, and colliding with UL transmission.

Observation 1 Rel-14 UL/SL prioritization rule targeting at single carrier scenario cannot be applied to Rel-15 PC5 CA scenario directly.

2.2 Rel-15 SL/UL prioritization
In RAN1#92bis, it was agreed that

Agreement: 

· If there is overlap in one TTI and UE is not able to transmit simultaneously on multiple carrier due to limitation in available power, then UE should prioritise transmission on higher priority packets.

· If there is overlap in one TTI of same priority packets in different carriers then it should be left to UE implementation to perform transmission if it is constrained in terms of available power.

· In case of conflict with uplink transmission, Rel-14 rules are used with respect to uplink transmissions

When it is said that “Rel-14 rules are used with respect to uplink transmissions”, it is not fully clear. Considering there are two sidelink PSCCH / PSSCH transmissions A and B happening at different carriers, reusing the threshold value of thresSL-TxPrioritization, there could be different cases:

· Case-A: If the highest priority of the sidelink logical channel(s) in the MAC PDU of both A and B is lower than thresSL-TxPrioritization, or both are prioritized by upper layer => both A and B should be in 2rd priority level;

· Case-B: If the highest priority of the sidelink logical channel(s) in the MAC PDU of both A and B is higher than thresSL-TxPrioritization, or neither is prioritized by upper layer => both A and B should be in 4th priority level;

· Case-C: If the highest priority of the sidelink logical channel(s) in the MAC PDU of A and B is lower than thresSL-TxPrioritization, but B is higher than it, or A is prioritized by upper layer, but B is not => there could be three different cases;

· Alt-A: A and B are both in 2nd priority level;

· Alt-B: A is in 2nd priority level, B is in 4th priority level;

· Alt-C: A and B are both in 4th priority level;

So it is just Case-C to further dig into, and it seems more straightforward to go for Alt-B above.

Proposal 1 RAN2 confirm the highest priority for PRACH and MSG3 transmission in Rel-15 eV2x.

Proposal 2 RAN2 confirm that SL transmission is to be prioritized (or down-prioritized) if for ALL concurrent SL transmission should be prioritized (or down-prioritized) according to Rel-14 rule.

Proposal 3 RAN2 discuss how to handle SL/UL prioritization in case part of the SL transmissions is to be prioritized by Rel-14 rule, while the other ones are not.

Proposal 4 RAN2 to confirm only prioritize the SL transmissions if of which the highest priority of the sidelink logical channel(s) in the MAC PDU is lower than thresSL-TxPrioritization, or if it is prioritized by upper layer, but down-prioritize the other ones.

3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
Rel-14 UL/SL prioritization rule targeting at single carrier scenario cannot be applied to Rel-15 PC5 CA scenario directly.


Based on the observations, we propose:
Proposal 1
RAN2 confirm the highest priority for PRACH and MSG3 transmission in Rel-15 eV2x.
Proposal 2
RAN2 confirm that SL transmission is to be prioritized (or down-prioritized) if for ALL concurrent SL transmission should be prioritized (or down-prioritized) according to Rel-14 rule.
Proposal 3
RAN2 discuss how to handle SL/UL prioritization in case part of the SL transmissions is to be prioritized by Rel-14 rule, while the other ones are not.
Proposal 4
RAN2 to confirm only prioritize the SL transmissions if of which the highest priority of the sidelink logical channel(s) in the MAC PDU is lower than thresSL-TxPrioritization, or if it is prioritized by upper layer, but down-prioritize the other ones.
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