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Introduction
In Rel-12 D2D, RAN1 agreed that Uu is always prioritized over D2D transmissions. However for V2V safety related V2V service, it is risky to skip the V2V sidelink transmission if there is collision between sidelink and uplink. The skipping of V2V transmission may be even worse in the case of event-triggered message (e.g., DENM) since it may not be transmitted again. Therefore in RAN1 #84bis [1], it was agreed that sidelink transmission can be prioritized over uplink transmissions as shown below.
Agreement:
· The followings are supported for the purpose of coexistence between PC5-based V2V and WAN:
· Sidelink open loop power control is re-used for SL TX for V2V
· FFS RSRP based resource selection
· SL TX for V2V can be prioritized over WAN TX 
· FFS the details (e.g., applicability to Mode 1 and/or Mode 2, etc), especially whether existing D2D mechanism can be reused,
· The prioritization is manageable by eNB. Details FFS.
· The same receiver capability of D2D communication UEs is assumed for V2V UEs. That is, a Rx chain is available at all time to receive V2V signals without affecting WAN reception (from RAN1 perspective) when the UE is configured to receive V2V.
Additionally, in the last meeting RAN1 made one conclusion that [2]:
Conclusion:
· Companies are encouraged to consider whether having GNSS as the highest sync priority for OOC UEs have significant impact on in-coverage UE operations.
This contribution discusses the following two Uu and sidelink co-existence issues:
· prioritization of sidelink transmissions over uplink;
· impact from OOC UEs on in-coverage UE operation;
Prioritization of sidelink transmission over uplink transmission
[bookmark: _GoBack]V2V priority handling
For the prioritization of sidelink transmission over uplink transmission, priority for V2V service can be considered together. Priority handling was discussed in RAN1 #85 and we have following agreements. 
Agreements:
· Working assumption: PPPP is used to identify which PDCP PDU has which priority level. RAN1 will not use any additional notion of priority.

Thus, the prioritization of sidelink transmissions over uplink can be dependent on V2V priority. If the V2V message has higher priority, then it has to be prioritized over uplink transmissions when there is collision. Otherwise, we can follow Rel-12 rule where uplink is prioritized over sidelink transmissions.
Proposal 1
· V2V priority should be considered for the prioritization of sidelink transmissions over uplink transmissions;
· At least sidelink transmission with high priority message should be prioritized over uplink;

Transmission Gap
Transmission gap can be considered to allow UE prioritize lower priority V2V messages over uplink transmission in UE autonomous resource selection mode. Within the transmission gap UE can disregard the UL grant if it has V2V message to transmit. As after each resource selection UE will occupy resources semi-statically, UE can report the selected/reserved time resources to eNB, and eNB can accordingly configure all or part of selected/reserved time resources as transmission gap.
Similar approach can also be used for eNB scheduled mode, eNB can configure some of the assigned sidelink resources as transmission gap to allow UE prioritize V2V message over uplink transmission.
[bookmark: OLE_LINK9]Proposal 2
· Transmission gap can be considered to allow UE prioritize lower priority V2V messages over uplink transmission; 
· Transmission gap can be configured by eNB as all or  part of UE selected/reserved time resources;
Impact from OOC UEs on in-coverage UE operation
In [3] we argued that GNSS should be prioritized for OOC UE as the timing reference because it is essential to guarantee the performance of V2V communication. On the contrary, if OOC UE prioritizes SLSS, multiple non-synchronized synchronization clusters may appear out of cell coverage, performance of V2X communication can degrade significantly. 
Furthermore, OOC UEs are only possible to impact DL reception on TDD carrier when the DL reception UE and OOC UE are close to each other, as shown in Figure 1. Typically TDD eNBs within a given region are all aligned to GNSS, so it is possible to align the system frame boundary of OOC UE (which is also synchronized with GNSS) and the TDD network. In this case the possibility that OOC UEs impact in-coverage UEs can be further reduced, i.e. it happens only when OOC UE transmit on subframes corresponding to DL subframes of the cell, meanwhile using PRBs partially or fully overlapped with the DL channels used by the in-coverage UEs. Note that even though in-coverage UE is impacted, HARQ operation can remedy this problem.
When OOC UE can detect SLSS and PSBCH from in-coverage UE, the OOC UE can get the TDD configuration of the cell, and then the OOC UE can preclude resources on sidelink subframes overlapped with DL subframes from resource selection. In this way impact to in-coverage UE can be avoided completely.
Observation 1
· System frame boundary of OOC UE synchronized with GNSS can be aligned with system frame boundary of TDD network; 
· The possibility that OOC UE impact in-coverage UE is relatively low;
· When OOC UE knows the TDD configuration of the cell, it can preclude resources on sidelink subframes overlapped with DL subframes from resource selection to completely avoid the impact to in-coverage UEs.


Figure 1 Impact from OOC UE to in-coverage UE
Conclusions
This contribution discusses two Uu and sidelink co-existence issues. From the discussion above, we made the following proposals and observation.
Proposal 1
· V2V priority should be considered for the prioritization of sidelink transmissions over uplink transmissions;
· At least sidelink transmission with high priority message should be prioritized over uplink;
Proposal 2
· Transmission gap can be considered to allow UE prioritize lower priority V2V messages over uplink transmission; 
· Transmission gap can be configured by eNB as all or  part of UE selected/reserved time resources;
Observation 1
· System frame boundary of OOC UE synchronized with GNSS can be aligned with system frame boundary of TDD network; 
· The possibility that OOC UE impacts in-coverage UE is relatively low;
· When OOC UE knows the TDD configuration of the cell, it can preclude resources on sidelink subframes overlapped with DL subframes from resource selection to completely avoid the impact to in-coverage UEs.
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