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1
Introduction
This contribution discusses priority handling between WAN and D2D type-1 discovery. In previous RAN1 meetings, we reached the following agreement and working assumption. 

Agreements:
· At least for D2D capable UEs with Type 1 discovery case (if enabled),
· UEs shall prioritize PRACH over participation in discovery. Furthermore UEs should not transmit D2D Type 1 discovery signal on resources reserved for PRACH
Working assumption
· From an individual UE’s perspective, in the event of a time domain conflict between uplink WAN transmission and D2D transmission and/or reception and/or switching, UL WAN transmission is always prioritized. As a consequence the last symbol(s) of a D2D transmission can consist of a gap.

There were discussions on the priority handling of other WAN cases, e.g. HARQ retransmissions, SPS transmissions, PUCCH transmissions, SRS transmissions, and etc., but RAN1 was not able to reach an agreement. 
However, we have a working assumption that WAN is always prioritized when there is a time domain conflict between WAN and D2D. This working assumption could be applied for the WAN/D2D prioritization for type-1 discovery. Actually, this working assumption was made from the discussions on inter-subframe operation between D2D and WAN..
Under the current situation, it could be the simplest way that we just confirm the working assumption and agree on the UE behavior that WAN is always prioritized for all cases. However, considering type-1 discovery properties, there could be some cases that this working assumption is not desirable.
This contribution treats this issue and proposes an alternative approach.
2
Priority handling between WAN and type-1 discovery
This section discusses the UE behaviors when UL WAN transmission occurs in the resources configured for the type-1 discovery resources. We focus on the following three cases of the WAN and type-1 discovery collisions.
1. PUCCH transmission on the same sub-frame with resources reserved for type-1discovery.
2. HARQ retransmissions and SPS transmissions occurring on resources reserved for type-1discovery.
3. SRS transmission on the same sub-frame with resources reserved for type-1discovery.
PUCCH transmission vs. Type-1 discovery
PUCCH is transmitted for various purposes including transmissions of ACK/NACK, CSI reporting, and scheduling request. We discuss the priority handling for each purpose of PUCCH.
Let’s assume that some resources are reserved for type-1 discovery in subframe N. An FDD eNB is aware of the resource reserved for type-1 discovery and whether an RRC-connected UE is D2D capable or not. Therefore the eNB would try not to schedule DL data to a D2D capable UE in subframe N-4 to avoid the collision between PUCCH and D2D operation. By utilizing this proper scheduling restriction, collision between ACK/NACK and D2D operation in the same subframe may not occur. However, it is not desirable to enforce the restriction all the time. If the eNB has an urgent data for a discovery UE or it is under the overloaded situation, it should be possible that the eNB can schedule DL data even in subframe N-4. Assuming that collision happens only in that special situation, the D2D UE has to prioritize eNB scheduling over D2D. Thus we propose to prioritize the PUCCH over D2D for the ACK/NACK transmission case. The collision would not happen so often, the skipping of one-frame D2D operation will not result in notable performance loss for D2D discovery.
However, it is not the case for the periodic PUCCH such as CSI reporting or scheduling request. Since periodic reporting is updated with a certain period, the skipping of the PUCCH may not have big impact to DL throughput if the period is not too long. 
Observation:

· If an eNB schedules DL data in subframe N-4 and resources are reserved for type-1 discovery in subframe N,
· UE needs to transmit PUCCH for ACK/NACK in subframe N.

· The skipping of the PUCCH for CSI reporting and scheduling request in subframe N may not have big impact to WAN if the period is not too long.
According to the above observations, the desirable priority handling between PUCCH and WAN depends on what information is included in PUCCH. From that perspective, we prefer to prioritize at least the PUCCH for the transmission of ACK/NACK over D2D operation.
Proposal:
· Rel-12 UE should transmit ACK/NACK on the same sub-frame with resources reserved for type-1discovery.

HARQ retransmissions and SPS transmissions vs. Type-1 discovery
UL HARQ is using synchronous HARQ operation. Thus the retransmission of UL data may occur in the resources reserved for type-1 discovery. If a UE performs the retransmission of UL data in that resource, type-1 discovery UEs do not know if there is undesirable data transmission in the resources where D2D transmissions or receptions are performed by the UEs. It will work as a big interference to D2D operation and will degrade the performance of type-1 discovery much. Therefore, at least for Rel-12 UEs, it is desirable to avoid the HARQ retransmission when it overlaps with the type-1 discovery resources. The loss of a certain HARQ retransmissions may not give big impacts to WAN UL performance. It is the similar case with the SPS transmissions. SPS is normally used for the low QoS services, e.g. VoLTE. The loss of small portion of SPS transmission may not result in significant performance degradation. 

Therefore, it is proposed that D2D operation is prioritized over HARQ retransmissions or SPS transmissions.
Proposal:
· It is desirable that Rel-12 UE skips uplink HARQ retransmissions or SPS transmissions occurring on the resources reserved for type-1discovery.

SRS transmission vs. Type-1 discovery
SRS is transmitted with a certain period that is configured by higher layer. Therefore, if a SRS is missing, it still has the chance to be updated in the next SRS opportunity. Furthermore, there is another possibility for the eNB to schedule SRS request by using uplink scheduling grant in case that SRS is lost. In that perspective, it is suitable to prioritize type-1 discovery over SRS transmission.
Proposal:
· It is desirable that Rel-12 UE skips SRS transmissions occurring on the resources reserved for type-1discovery.

3
Conclusion

Based on the discussion in this contribution, we propose following.
Proposal: For type-1 discovery, it is proposed to agree on either 

· RAN1 confirms the working assumption that WAN is always prioritized as an agreement
or
· RAN1 agrees on the followings
· ACK/NACK is prioritized over type-1 discovery
· Type-1 discovery is prioritized over HARQ retransmission, SPS transmissions, and SRS transmission.
