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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. Furthermore, this issue was discussed in [103#40]. 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:
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.
Therefore, for an example scenario where there are two simultaneous transmission

· One SL transmission SL_1 (with PPPP < thresSL-TxPrioritization);
· Two UL transmission UL_1 and UL_2 (assuming they are not prioritized by upper layer).
Based on the sidelink checking, one can judge that 

1) SL_1 is prioritized, 
2) UL_1 and UL_2 are not transmitted;

Please note that according to the condition in current specification, even if SL_1 can be transmitted together with UL_1 (although cannot transmitted together with UL_1 and UL_2), it would not be further pursued.

-
if Sidelink Discovery Gaps for Transmission are not configured by upper layers, and there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not collide with a transmission for a MAC PDU obtained from the Msg3 buffer in this TTI, and, in case there is a configured grant for transmission of V2X sidelink communication on SL-SCH in this TTI, the transmission of V2X sidelink communication is not prioritized as described in subclause 5.14.1.2.2; or

Observation 1 In Rel-14, the specification checks the feasibility of simultaneous transmission for all UL transmissions and SL transmission.

Observation 2 In Rel-14, when SL transmission is prioritized, all UL transmissions are dropped, even if some UL transmissions can be done together with the SL transmission.
2.2 Rel-15 SL/UL prioritization
In the email discussion of [103#40], the following example are discussed
· Two SL transmission SL_1 (with PPPP < thresSL-TxPrioritization) and SL_2 (with PPPP > thresSL-TxPrioritization);

· Two UL transmission UL_1 and UL_2 (assuming they are not prioritized by upper layer).

And there result to be following two options (only option-1 and option-2b are implemented in CR [2]
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[3]) left on the table.
Table 1 Options for UL / SL prioritization

	
	SL_1
	SL_2
	UL_1, UL_2

	Option-1
	Transmit
	Drop
	Drop

	Option-2a
	Transmit
	Drop
	Allow the transmission if simultaneous transmission of (SL_1, UL_1, UL_2) is feasible, otherwise drop UL_1 and UL_2

	Option-2b
	
	
	Allow the transmission of UL_1 if simultaneous transmission of (SL_1, UL_1) is feasible, and allow the transmission of UL_2 if simultaneous transmission of (SL_1, UL_2) is feasible, but if later one finds that simultaneous transmission of (SL_1, UL_1, UL_2) is not feasible, leave it to UE implementation whether drop UL_1 or UL_2

	Option-3a
	Transmit
	Transmit
	Drop

	Option-3b
	Transmit
	Transmit simultaneous transmission of (SL_1, UL_1, UL_2) is infeasible, otherwise drop
	Transmit simultaneous transmission of (SL_1, UL_1, UL_2) is feasible, otherwise drop.


Option-1 and option-2a are feasible, but not for option-2b.
Option-2b allows more UL transmission than option-2a, and option-2a allows more UL transmission than option-1. However, compared to Rel-14, the optimization in Option-2b is not agreed in Rel-14 - even if sub-set of UL transmissions can be done together with SL transmission, they are not pursued.

Observation 3 The optimization of Option-2b is not allowed in Rel-14.

To pursue the optimization of option-2b, the complexity would increase with the number of UL transmission:

· 2 UL transmission: SL + UL_1, SL + UL_2, SL + UL_1 + UL_2

· 3 UL transmission: SL + UL_1, SL + UL_2, SL + UL_1 + UL_2, SL + UL_3, SL + UL_1 + UL_3, SL + UL_2 + UL_3, SL + UL_1 + UL_2 + UL_3

· 4 UL transmission…
In other words, if one would like to avoid the complexity of exhaustive search, one has to anyway trade-off between the number of UL transmission and the number of checking on simultaneous UL-SL transmission. Option-2a is already a trade-off with acceptable UE complexity.

Observation 4 The optimization of option-2b comes with increased UE complexity.
Proposal 1 RAN2 not pursue optimization of partial UL transmission, but apply option-1 (drop UL if there is at least one prioritized SL) or option-2a (drop UL if one cannot transmit prioritized SL(s) and ALL UL transmissions together) for UL / SL prioritization.
Furthermore, Option-2b did the checking in a wrong order, the simultaneous transmission of (SL, UL_1, UL_2) check should be done first, since if it is feasible, the checking of (SL, UL_1) and (SL, UL_2) is not needed at all. Or if the simultaneous transmission of (SL, UL_1, UL_2) is not feasible, one can leave the transmission of (SL, UL_1) or (SL, UL_2) to UE implementation, and thus out of normative text. 

Observation 5 Option-2b did the check in a wrong way, causing unnecessary checking.

So if RAN2 would like to allow the optimization, the CR should be revised as follows

-
if there is no V2X sidelink communicaiton on SL-SCH in this TTI; or 

-
if there is a configured grant for transmission of V2X sidelink communication on SL-SCH in this TTI and the MAC entity is able to perform all UL transmissions and all transmissions of V2X sidelink communication prioritized as described in subclause 5.14.1.2.2 simultaneously: 

NOTE:
When the MAC entity is not able to perform all UL transmissions and all transmissions of V2X sidelink communication prioritized simultaneously, if there are at least one UL transmission which the MAC entity is able to perform with all transmissions of V2X sidelink communication prioritized simultaneously, it is up to UE implementation whether and which UL transmission(s) the MAC entity selects to perform.
Proposal 2 If RAN2 pursues optimization of allowing partial UL transmission, the normative text should focus on checking the simultaneous transmission of all UL TX and all SL TX, but leaves the decision of partial UL transmission to NOTE.
3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
In Rel-14, the specification checks the feasibility of simultaneous transmission for all UL transmissions and SL transmission.
Observation 2
In Rel-14, when SL transmission is prioritized, all UL transmissions are dropped, even if some UL transmissions can be done together with the SL transmission.
Observation 3
The optimization of Option-2b is not allowed in Rel-14.
Observation 4
The optimization of option-2b comes with increased UE complexity.
Observation 5
Option-2b did the check in a wrong way, causing unnecessary checking.


Based on the observations, we propose:
Proposal 1
RAN2 not pursue optimization of partial UL transmission, but apply option-1 (drop UL if there is at least one prioritized SL) or option-2a (drop UL if one cannot transmit prioritized SL(s) and ALL UL transmissions together) for UL / SL prioritization.
Proposal 2
If RAN2 pursues optimization of allowing partial UL transmission, the normative text should focus on checking the simultaneous transmission of all UL TX and all SL TX, but leaves the decision of partial UL transmission to NOTE.
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