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1. Introduction

In RAN4, WAN interruptions due to V2X communication have been discussed for two meetings and RAN4 made some agreements in [1]. 
	· Background: RAN1 definition of cases

· 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
· V-UE interruptions requirement WAN and PC5 MCC operation

· Case 1: No interruptions

· Case 2: FFS

· Case 3: Interruptions may happen

· Interruptions may happen when SL has higher priority than UL. Priority definition is FFS.

· WAN and PC5 shared carrier operation

· There is interruption when SL has higher priority than UL

· FFS on whether to capture interruption requirements in RAN4 specs


In this contribution, we will provide our further considerations on interruption requirements due to V2X sidelink communication.
2. Discussion
2.1. Interruptions in WAN and PC5 MCC operation
According to the agreements in [1], it can be seen that the interruption requirements need to be further studied in Case 2 and Case 3 when UL Tx and V2X SL Tx coincide with each other under WAN and PC5 MCC operation.
· Case 2
In last RAN4 meeting, power class for inter-band MCC V2X was discussed in RF section and the following agreements are achieved in [2] 
· For inter-band MCC V2X between Band 47 and licensed band, only power class 3 per UE is supported.
· For intra-band MCC V2X in Band 47, only power class 3 per UE is supported.
· For single carrier in Band 47, both power class 2 and power class 3 are supported.
For inter-band MCC V2X between Band 47 and licensed band, according to the definition of power class 3 in TS36.101, the maximum UE transmission power is 23dBm. For case 2, both uplink transmission and sidelink transmission share the same power budget. Hence, once when uplink transmission overlaps in time domain with sidelink transmission in different carrier frequency and total transmission power of sidelink and uplink exceed the maximum UE transmission power, the UE shall adjust either the sidelink transmission power or the uplink transmission power, or drop one of them transmission, such that its total transmission power does not exceed the maximum UE transmission power. 
Currently, RAN1 has no conclusion on the UE behavior when uplink transmission overlaps in time domain with sidelink transmission in MCC operations, and only the following working assumption was achieved:
· 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.

If UE drops uplink transmission when sidelink transmission has higher priority, there is interruption to WAN. If UE reduces uplink transmission power when sidelink transmission has higher priority, there might be interruption to WAN. Since most of the power is allocated to the sidelink transmission, the power left to the uplink transmission is very limited, possibly resulting that the eNB is unable to correctly demodulate the uplink transmission data.
No matter dropping uplink transmission or reducing uplink transmission power, it should be RAN1 decision on UE behavior when sidelink transmission overlaps uplink transmission in time domain and has higher priority. Hence, RAN4 does not need to define duplicate interruption requirements.
Proposal 1: For case 2, no interruption requirements need to be defined in RAN4 when uplink transmission overlaps in time domain with sidelink transmission in different carrier frequency.  
· Case 3

For multi-carrier operation, WAN communications are operating on licensed bands, while PC5-based V2X communications are only operating on Band 47 [3]. Based on the realistic UE RF architecture, it is unlikely for UE to transmit both sidelink and uplink by using the same Tx chain. Hence, case 3 is not a candidate architecture. RAN4 do not need to study the interruption requirements in case 3.
Proposal 2: For case 3, no interruption requirements need to be defined in RAN4 since case 3 is not a candidate architecture based on the realistic UE RF architecture in current stage.
2.2. Interruptions requirements for V2X 

Based on the agreements in [4], 1 subframe WAN interruptions due to V2X (re)configuration has been identified. For V2X sidelink reception, there is no interruptions to WAN since UE has a dedicated V2X Rx chain which is assumed to be always switched on. For V2X sidelink transmission, no interruption to WAN exists in case of sidelink transmission using dedicated TX chains and dedicated power budget. When uplink transmission and sidelink transmission share the same power budget, according to the analyses in section 2.1, there is no need to define duplicate interruption requirements in RAN4 since the UE behavior of dropping uplink transmission or reducing uplink transmission power will be clarified in RAN1/2.
Proposal 3: For V2X UE, the requirement of 1 subframe WAN interruption due to V2X (re)configuration shall be defined in RAN4.
3. Conclusions

This contribution provides further analysis on interruption requirements for V2X. The following proposals are given: 
Proposal 1: For case 2, no interruption requirements need to be defined in RAN4 since power allocation between sidelink transmission and uplink transmission shall be discussion in RAN1.  
Proposal 2: For case 3, no interruption requirements need to be defined in RAN4 since case 3 is not a candidate architecture based on the realistic UE RF architecture.
Proposal 3: For V2X UE, the requirement of 1 subframe WAN interruption due to V2X (re)configuration shall be defined in RAN4.
Based on the above proposals, the company CR for introducing interruption requirements in V2X is provided in [5].
4. Reference
[1]. R4-1610693, “WF on way on V2X RRM requirement”, LG Electronics, CATT
[2]. R4-1610902, “Clarifications on some issues for V2X”,Huawei, Hisilicon, QC
[3]. R4-1610753, “TP for 36.786: Operating bands and channel bandwidth for V2X”,Huawei, Hisilicon, CATT, LG Electronics
[4]. R4-168975, “WF on V2V and V2X RRM”, Huawei, HiSilicon, LG Electronics, CATT
[5]. R4-1701338, “CR on interruption requirements for V2X”,Huawei, HiSilicon

8
2

