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1. Introduction
In the previous RAN4 meetings V2V/V2X RRM requirements were discussed and a number of agreements on the interruption requirements were reached [1-2]: 
	RAN4 #80bis

· V-UE interruptions requirements

· V-UE has a dedicated Rx chain which is assume to be always switched on

· When V-UE has a dedicated Tx chain, the corresponding chain is assumed to be always switched on.

· No WAN interruptions due to V2V RX

· FFS if there are any WAN interruptions for the case of dedicated TX chain

· P-UE interruptions requirements

· When P-UE has a dedicated Tx chain and/or a dedicated Rx chain, the corresponding chain(s) are/is assumed to be possible to switch on/off for saving battery.

· Interruption requirements are FFS

· Specify 1 subframe WAN interruptions due to V2X (re)configuration for V-UE and P-UE

· Further discuss WAN interruptions due to V2X TX chain switching (for shared TX chain) once RAN1 agreements are made.
RAN4 #81

· 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




The V2X RRM interruption requirements were further discussed during the RAN4 V2V/V2X Conference call on Jan 23rd, 2017 but no further agreements were reached.

In this contribution we provide our views on the remaining details V2X RRM interruption requirements.
2. Discussion

2.1 V-UE WAN interruptions requirements
In accordance to the previous RAN4 discussion there are a few open issues:
· Interruption requirements for Case 2/3

· Priority definition
· Whether to capture interruption requirements in RAN4 specs
In our understanding RAN1 discussed the prioritization between SL TX and UL TX and the following agreements were made:
	· 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.
· Note that UL TX power is always prioritized if PPPP threshold is set to the highest value.


Hence, the mechanism for prioritization between UL TX and SL TX was discussed in RAN1. Clear agreements were reached and are expected to be captured in the RAN1 specification. So, there is no need to define duplicated WAN interruption requirements in RAN4 specs. One possible approach is to mention in RAN4 specs that WAN interruptions may happen and provide reference to the RAN1 specification for more detailed description.
Proposal #1:
WAN interruptions may happen for V-UEs for Case 2 and 3 when SL has higher priority than UL. Definition of conditions of WAN interruptions is up to RAN1 specification.
2.2 P-UE WAN interruption requirements

In the RAN4 #80bis meeting it was agreed that for P-UEs TX/RX chain switching is assumed for power saving purposes and the exact interruption requirements were left for further discussion (“When P-UE has a dedicated Tx chain and/or a dedicated Rx chain, the corresponding chain(s) are/is assumed to be possible to switch on/off for saving battery.”). No further agreements were reached in RAN4 #81.
TX chain switching
P-UE TX chain is assumed to be switched on/off for the power saving purposes. The typical P-UE signal transmission period is 1sec. In addition it is being discussed whether HARQ retransmissions should be applied (the expected packet ReTx time is < 15ms). In case no HARQ retransmissions are used the TX chain can be switched on before the V2V signal transmission right after the signal transmission is finished. For the case when HARQ retransmissions are used two approaches can be considered: 

1) Switch the TX chain ON before initial transmission; switch OFF after the retransmission is done (2 switches per V2V packet transmission)
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2) Switch TX chain ON/OFF before and after each of V2V signals transmission (4 switches per V2V packet transmission)
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Given that the period between the initial transmission and retransmission is assumed to be relatively small, the first approach is more preferable. In that case, under assumption of 1sec P-UE transmission period and that interruptions take 1ms before/after subframe used for transmission the interruption rate is ~0.2%. However, in our view to define the exact requirements it is recommended to wait for final RAN1 decision on the P-UE procedures.

Observation #1: For power saving purposes P-UE TX chain can be switched on before initial SL transmission and switched off after the retransmission is done.

Observation #2: P-UE TX chain switching is expected to lead to ~0.2% interruption rate under assumption of 1sec TX period and 1ms switching time.

RX chain switching
The RX chain interruption requirements would also depend on the P-UE RX procedure which is currently being discussed in RAN1 (e.g. sensing procedure). The eventual requirements depend on the introduced sensing procedure (how often UE will be required to perform RX monitoring) and hence it is suggested to postpone RAN4 decision.

Observation #3: P-UE RX chain related interruption requirements will depend on the sensing procedure to be defined in RAN1.
Proposal #2:
P-UE interruption requirements shall be defined once RAN1 finalizes the P-UE TX/RX procedures
2.3 Interruptions from WAN to V2V

So far, the RAN4 discussions were focused on the possible impacts of V2V on WAN operation. Meantime, WAN operation may also cause certain interruptions to the V2X (and ProSe) operation. In our view, for V2V carrier there is no too strong motivation to introduce interruptions since the main intention of the interruption framework is to ensure that eNB is aware on the UE behaviour (no transmission or reception). Meantime, for sidelink transmission mode 3 the eNB may control resource allocation for V2V transmissions and information on the possible interruptions to V2V transmissions may be beneficial to the eNB side in order to avoid scheduling under interrupted subframes.

Proposal #3:
Specify V2V/V2X interruptions due to WAN operation
3. Conclusions

In this contribution, we have provided our views on the remaining V2X RRM interruption requirements. In summary, we make the following proposals:
Proposal #1:
V-UE WAN interruptions may happen for Case 2 and 3 when SL has higher priority than UL. Definition of conditions of WAN interruptions is up to RAN1 specification.
Proposal #2:
P-UE interruption requirements shall be defined once RAN1 finalizes the P-UE TX/RX procedures
Proposal #3:
Specify V2V/V2X interruptions due to WAN operation
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