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Introduction
In this paper, we discuss the remaining issues left in the RAN4 conference call on V2X RRM. In particular we discuss:
1. GNSS based synchronisation timing requirement test.
2. V2X timing core requirements.
3. V2X interruption core requirements.

GNSS based synchronisation timing requirement test
So far, the remaining issue here is whether to consider test case in which the GNSS additional information can be transmitted in Uu link. The motivation is to reduce testing time since GNSS time to first fix is very long without assistance data.
First, we notice that a basic test case without Uu link involved is always needed because V2V communication based on GNSS synchronisation needs to be able to operate with or without network assistance. The detail of such test case is more appropriately handle in RAN5. 
Second, if a more special test case which involves assistance data transmit on Uu link is introduced, only UE with A-GNSS capability can pass the test. Thus, in order to not enforce some particular UE implementation, a UE capability needs to be define and UEs without A-GNSS capability needs not to pass the special test.
The question now remains is that whether the UE with A-GNSS capability need to pass the normal test, which will be defined in RAN5 or not. If the answer is no, then such UE cannot operate outside of network coverage or if the associated network do not support GNSS assistance data. Thus, the answer should be yes. In this case, the testing time for the UE with A-GNSS capability does not decrease but increases considerably since they even have to pass more tested.
Observation 1: If new test case involving assistance data transmitted in Uu link is introduced, new UE capability need to be introduced.
Observation 2: UEs with new capability still need to pass the basic test where assistance data is not transmitted in Uu link. As a result, the testing time does not decrease.
Another concern that companies raise during the conference call is that the timing test time may also affect other test case in V2V stand-alone mode since GNSS is the only synchronisation source. Nevertheless, for this mode, there is only one timing test agreed. Thus the impact is not very significant. For V2X tests, we can use other sync sources (e.g. network timing) when designing test cases and avoid this problem. 
 Observation 3: There is only timing test agreed for stand-alone V2V, increase testing time is not a big issue. For V2X, we can use other type of sync sources for RRM tests in order to not increase testing time.
Proposal 1: Do not introduce new timing test case with GNSS assistance data transmitted on Uu link.
Proposal 2: Only introduce timing test case with GNSS assistance data transmitted on GNSS links in RAN5 specification.
V2X timing core requirements.
The remaining issue here is how to define the NTA, offset value for V2X. However, defining NTA, offset is never in RAN4 specification for any feature. It should be define in one place for all features in the same RAN1 spec, i.e. TS36.xxx. Otherwise, this can very easily leads to spec duplication, fragmentation and even more dangerously conflict between RAN1 and RAN4 specs. 
In this particular case, we think that it is reasonable to agree to:
Follow RAN4 #81 agreements and define no TA offset of SyncRef UE
1. Requirement for eNB & GNSS as time reference:
0. NTA offset = 624 Ts for IC conditions and operation on a shared UL/V2V carrier in TDD mode
0. NTA offset = 0 Ts for all other cases (incl. Band 47)
1. Requirement for SyncRef UE as time reference
NTA offset = 0 Ts
But instead of directly capture this in TS 36.133, we simply refer to TS36.xxx and send a clarification LS to RAN1 with the above text to inform RAN1 about RAN4 decision. Then RAN1 can act accordingly.
Proposal 3: RAN4 agree to
Follow RAN4 #81 agreements and define no TA offset of SyncRef UE
1. Requirement for eNB & GNSS as time reference:
2. NTA offset = 624 Ts for IC conditions and operation on a shared UL/V2V carrier in TDD mode
2. NTA offset = 0 Ts for all other cases (incl. Band 47)
1. Requirement for SyncRef UE as time reference
NTA offset = 0 Ts
Proposal 4: Send a clarification to RAN1 to inform about RAN4 agreement.
Proposal 5: Refer to RAN1 specification in V2X timing requirements in TS36.133.
V2X interruption core requirement
Here. There are two open questions:
1. Whether there need to be interruption define for switching synchronisation sources.
2. How to define the interruption for multiplexing WAN and PC5 traffic.
To answer the first question, it’s worth noting that what being discussed here is not interruption in the common sense where PC5 operation side effect causing interruption to WAN operation. Here we are discuss about PC5 discontinued service when switching synchronisation sources. In this sense, this is not a new problem. The same problem has been considered for ProSe PC5. In particular, there is already a sync source selection/re selection delay requirement specified. This delay should also covered the dis-continuity time considered here. We think that it’s appropriate to follow the same approach here and not to over specify beyond the selection/re selection delay requirement.
Proposal 6: Do not specify anything beyond the selection/re selection delay requirement.
For the second question, we think that the principle here is that we need 1ms for each time there is an RF chain turn ON/OFF or retuning. Since the RF chains are assumed to be always ON in V2X, only the leter apply. Further details on when the retuning happens shall follow RAN1 agreement
· From RAN1 viewpoint, the following three cases can be supported regarding simultaneous operation of UL TX and SL TX.
· 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
· When UL TX overlaps in time domain  with SL TX then SL TX is prioritized over UL TX if the PPPP of SL packet is above a (pre)configured PPPP threshold.
· In case of overlapping in the same carrier frequency, the UE shall drop the UL TX.
· In case of overlapping in different carrier frequency, the UE shall allocate power to the SL TX first.
· UL TX power is up to UE implementation (including dropping UL TX).
 Based on this, the following has been agreed in RAN4#81
1. Background: RAN1 definition of cases	
0. Case 1: UL TX and SL TX use separate TX chains and separate power budget 
0. [bookmark: OLE_LINK156]Case 2: UL TX and SL TX use separate TX chains but sharing power budget 
0. Case 3: UL TX and SL TX share TX chains and power budget 
1. [bookmark: OLE_LINK123][bookmark: OLE_LINK122][bookmark: OLE_LINK15][bookmark: OLE_LINK14]V-UE interruptions requirement WAN and PC5 MCC operation
1. Case 1: No interruptions
1. Case 2: FFS
1. Case 3: Interruptions may happen
1. Interruptions may happen when SL has higher priority than UL. Priority definition is FFS. 
1. WAN and PC5 shared carrier operation
2. There is interruption when SL has higher priority than UL 
1. FFS on whether to capture interruption requirements in RAN4 specs 
For case 2, the issue should be covered by the configured transmit power in RF specification and there should be no interruption requirement defined beyond that. For case 3, the case when WAN and PC5 share the carrier should not be considered as interruption since the UE behavior (i.e. drop either SL or UL depends on PPPP when there is a time overlapping) is already specified. For the case 3 where the same RF chain is shared between WAN and PC5 in 2 different carriers, the priority is already defined in RAN1 agreement as: “When UL TX overlaps in time domain with SL TX then SL TX is prioritized over UL TX if the PPPP of SL packet is above a (pre)configured PPPP threshold” and should not be discussed further in RAN4. In this case, an interruption of 1ms is needed every time the RF chain retuning from WAN carrier to PC5 carrier and vice versa. Thus, we propose the following text for V2X interruption requirement.
For V2X Sidelink Communication
· No interruption is allowed when separate TX chains is used for Uplink WAN and Sidelink V2X.
· No interruption is allowed when WAN and PC5 share the carrier.
· When a single RF chain is shared between Uplink WAN and Sidelink V2X in two deifferent carriers, the UE is allowed an interruption of up to 1 subframe that is right before and right after a UL subframe used for Sidelink V2X transmission.

Table 4-1: V2X Tx Interruption Proposal.
Proposal 7: RAN 4 to adopt the text in Table 4-1 for V2X interruption requirements.
Conclusions
Observation 1: If new test case involving assistance data transmitted in Uu link is introduced, new UE capability need to be introduced.
Observation 2: UEs with new capability still need to pass the basic test where assistance data is not transmitted in Uu link. As a result, the testing time does not decrease.
Observation 3: There is only timing test agreed for stand-alone V2V, increase testing time is not a big issue. For V2X, we can use other type of sync sources for RRM tests in order to not increase testing time.
Proposal 1: Do not introduce new timing test case with GNSS assistance data transmitted on Uu link.
Proposal 2: Only introduce timing test case with GNSS assistance data transmitted on GNSS links in RAN5 specification.
Proposal 3: RAN4 agree to
Follow RAN4 #81 agreements and define no TA offset of SyncRef UE
1. Requirement for eNB & GNSS as time reference:
4. NTA offset = 624 Ts for IC conditions and operation on a shared UL/V2V carrier in TDD mode
4. NTA offset = 0 Ts for all other cases (incl. Band 47)
1. Requirement for SyncRef UE as time reference
NTA offset = 0 Ts
Proposal 4: Send a clarification to RAN1 to inform about RAN4 agreement.
Proposal 5: Refer to RAN1 specification in V2X timing requirements in TS36.133.
Proposal 6: Do not specify anything beyond the selection/re selection delay requirement.
Proposal 7: RAN 4 to adopt the text in Table 4-1 for V2X interruption requirements.
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