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1 Introduction
During RAN1#86-bis and RAN2#95-bis meetings, RAN1 and RAN2 has done some progress on how to handle coexistence between uplink and sidelink transmissions. 

In particular, RAN2 has agreed on the following:

	RAN2 Agreements:

· RAN2 agrees that there is no need for gap

· FFS on handling prioritization between PC5 and Uu for transmission. Comparison or need to modify can be based the Rel-12/13 solution.  


In this paper, we try to address the above FFS and further elaborate on coexistence issues between SL and UL transmissions.
2 Discussion
During RAN1#86bis following agreements regarding coexistence between UL and SL transmissions were made [1]. 

	RAN1 Agreements:
· From RAN1 viewpoint, the following three cases can be supported regarding the capability of LTE V2X devices on the simultaneous transmission of UL and SL.

· Case 1: UL TX and SL TX use separate TX chains and separate power budget

· Case 2: UL TX and SL TX use separate TX chains but sharing power budget

· Case 3: UL TX and SL TX share TX chains and power budget

· It is noted that the most suitable case may be dependent of the V2X use case.

· When UL TX overlaps in time domain with SL TX in the shared (or same) carrier frequency, 

· the UE shall drop the UL TX if the PPPP of SL packet is above a (pre)configured PPPP threshold, otherwise SL TX is dropped



In RAN1#87, the following working assumption was reached:

	Working assumption:
· When UL TX overlaps in time domain with SL TX in different carrier frequency, 

· The UE may drop UL TX or reduce UL TX power if the PPPP of SL packet is above a (pre)configured PPPP threshold, otherwise the UE may drop SL TX or reduce SL TX power.
· Note that UL TX power is always prioritized if PPPP threshold is set to the highest value.


2.1 The usage of PPPP value

Firstly, it has to be clarified that according to TS 23.303

	Priority queues (both intra-UE and inter-UE) are expected to be served in priority order i.e. UE serves all packets associated with ProSe Per-Packet Priority N before serving packets associated with priority N+1 (lower number meaning higher priority).


So that when RAN1 agreed on “above a PPPP threshold”
	· When UL TX overlaps in time domain with SL TX in the shared (or same) carrier frequency, 

· the UE shall drop the UL TX if the PPPP of SL packet is above a (pre)configured PPPP threshold, otherwise SL TX is dropped
· When UL TX overlaps in time domain with SL TX in different carrier frequency, 

· The UE may drop UL TX or reduce UL TX power if the PPPP of SL packet is above a (pre)configured PPPP threshold, otherwise the UE may drop SL TX or reduce SL TX power.


It actually means that “a lower PPPP value” so that a higher priority order. And the following should be corrected as the “lowest value” as a result.
	Note that UL TX power is always prioritized if PPPP threshold is set to the highest value.


Proposal 1 RAN2 clarify that a lower PPPP value means a higher priority order.
According to the above RAN1 agreement and working assumption, the idea is that at least in some cases sidelink TX for V2V is prioritized over uplink TX. To enable this procedure, the network could inform the prioritization rule(s) to UE, either via dedicated signaling or system information. The rule(s) include at least a dropping threshold(s) in terms of PPPP which could be configurable by the network. 
Proposal 2 The network may configure UE PPPP threshold(s) using both SIB and RRC dedicated signaling. 
Considering PPPP value is RLC PDU specific, so that there might be multiple RLC PDU associated with different PPPP value in a MAC PDU, so there is a need to define a rule which PPPP value to use for a MAC PDU. Considering the current design of LCP procedure, it is straightforward to use the lowest PPPP value (i.e. the highest priority) within a MAC PDU, so that the RLC PDUs with higher PPPP value (following the legacy LCP procedure) can be put into the MAC PDU without impact on the SL / UL prioritization. 

Proposal 3 The lowest PPPP value of a MAC PDU is used to compare with the PPPP threshold for SL / UL prioritization.
Furthermore, the current MAC specification allows the UE to initiate multiple sidelink grants at one subframe, which is not considered by the current RAN1 agreement / working assumption. The main problem to consider is that the two cases below happening simultaneously at one subframe:

A) for one or more SL grant(s), the PPPP of SL packet is below the PPPP threshold;
B) for one or more other SL grant(s), the PPPP of SL packet is above the PPPP threshold;
In this case, it is not feasible to simply prioritize the grant of case A) and at the same time down-prioritize the grant of case B), especially when UL TX overlaps in time domain with SL TX in the shared (or same) carrier frequency. In that case, B) can be prioritized due to the existence of A).
Proposal 4 When UL TX overlaps in time domain with more than one SL TX in the same carrier frequency, all SL TX transmissions can be prioritized if there is at least one MAC PDU with PPPP value below the threshold.
2.2 SLSS and PSBCH

The RAN1 agreement only deals with prioritization of PSCCH/PSSCH transmission, and it remains open how to transmit SLSS/PSBCH when there is overlap. In Rel-13 ProSe scenario, the discovery gap for transmission is used as a solution to prioritize sidelink discovery. Since SLSS are transmitted periodically (i.e. every 160ms), a straightforward solution is to reuse the gap framework to transmit PSCCH/PSSCH for V2X. However, as GNSS is expected to be the typical synchronization mechanism for V2V, and SLSS / PSBCH transmission / reception is optional for Rel-14 V2x communication, it is not a severe problem if some SLSS transmissions are missed. Similarly, PSBCH carries some sidelink related configurations which are quite static thus may not matter if some PSBCH transmissions are missing. Therefore, we propose that for V2X SLSS/PSBCH transmission is dropped when it is overlapped in time domain with UL transmission in the shared (or same) carrier frequency. 
Proposal 5 SLSS/PSBCH transmission is dropped when it is overlapped in time domain with UL transmission in the shared (or same) carrier frequency. 
2.3 UL prioritization
It is noted that in some cases, UL transmissions should have precedence over the SL transmissions:

1) Considering some V2x messages are also delivered via Uu interface;

2) Considering some messages being delivered via Uu is also for safety / emergence reasons even not for V2x traffic types.

Therefore, it is not feasible to handle these exception cases by just comparing SL transmissions with the PPPP threshold without considering how urgent/important the UL transmission is.
Observation 1 It is motivated to prioritize UL over SL regardless of PPPP in some cases.
One way to implement this is to configure the PPPP threshold as maximum value via RRC dedicated signalling for specific UEs. However, it has some drawbacks:

1) This way only targets at PUSCH, but ignore other important UL channels like PRACH;

2) This way can only take effect after RRCConnectionReconfiguration arrival, i.e., the UL transmission before that cannot be benefited from this configuration, e.g., the RRC messages delivered via SRB0;
3) Even though UL messages can be prioritized after RRCConnectionReconfiguration arrival, setting the PPPP value to a maximum value is to prioritize all UL message, while down-prioritize all SL message, regardless the urgency / importance difference between different messages
Observation 2 Configuring PPPP threshold as maximum value in RRC dedicated signalling cannot benefits PRACH and SRB delivery before RRCConnectionReconfiguration.
In order to solve this:

1) For PRACH, in Rel-13, it was agreed that the RACH procedure should be prioritized over sidelink discovery gaps for transmission. This behavior should be kept also in Rel.14. 
2) For SRB, the prioritization can be enabled via SIB21, in order to benefit the procedure before RRCConnectionReconfiguration.
3) Based on available QCI and ARP information, eNB is capable of prioritizing specific SRB / DRB (i.e., based on LCID value) for specific traffic types if they are on-going, in order to achieve QoS differentiation of prioritization for UL or SL messages.
Proposal 6 As in Rel-13, PRACH is prioritized over sidelink.
Proposal 7 Allow per uplink logical channel configuration to prioritize uplink over sidelink.
2.4 Capability

Additionally, in line with the RAN1 agreement, it is suggested to enhance the capability signalling to indicate whether the UL TX chain and the SL TX chain are shared or not, or even if not shared whether the power budget is shared or not. For example, for case 1, there is basically no penalization on the Uu performances, while for case 2 and case 3, Uu performances might be penalized. Therefore, the network may schedule UL differently depending on whether on a certain band combination the UE shares or not the power between UL and SL TX chains.
Observation 3 For the network, it is beneficial to know whether the UE on certain band combination shares the TX chain and / or TX power between UL and SL.
Proposal 8 The Prose capability signaling is enhanced to indicate whether the UE on certain band combination shares the TX chain and / or TX power between UL and SL. 
3 Conclusion

In section 2 we made the following observations:
Observation 1
It is motivated to prioritize UL over SL regardless of PPPP in some cases.
Observation 2
Configuring PPPP threshold as maximum value in RRC dedicated signalling cannot benefits PRACH and SRB delivery before RRCConnectionReconfiguration.
Observation 3
For the network, it is beneficial to know whether the UE on certain band combination shares the TX chain and / or TX power between UL and SL.


Based on the discussion in section 2 we propose the following:
Proposal 1
RAN2 clarify that a lower PPPP value means a higher priority order.
Proposal 2
The network may configure UE PPPP threshold(s) using both SIB and RRC dedicated signaling.
Proposal 3
The lowest PPPP value of a MAC PDU is used to compare with the PPPP threshold for SL / UL prioritization.
Proposal 4
When UL TX overlaps in time domain with more than one SL TX in the same carrier frequency, all SL TX transmissions can be prioritized if there is at least one MAC PDU with PPPP value below the threshold.
Proposal 5
SLSS/PSBCH transmission is dropped when it is overlapped in time domain with UL transmission in the shared (or same) carrier frequency.
Proposal 6
As in Rel-13, PRACH is prioritized over sidelink.
Proposal 7
Allow per uplink logical channel configuration to prioritize uplink over sidelink.
Proposal 8
The Prose capability signaling is enhanced to indicate whether the UE on certain band combination shares the TX chain and / or TX power between UL and SL.
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