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1
Introduction
In this contribution, we discuss the remaining details of D2D and WAN multiplexing. Some of the issues discussed in this contribution were raised in [1] and [2]. 

This contribution is organized as follows:

1. Section 2 discusses D2D and WAN multiplexing for a single UE on a single component carrier

2. Section 3 discusses D2D and WAN multiplexing for a single UE on multiple component carriers
3. Section 4 discussed D2D and WAN multiplexing at system level 

2
D2D and WAN Multiplexing on a CC (UE)
We note the following agreement on D2D and WAN multiplexing made during D2D SI which prioritizes WAN over D2D transmission.
	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.

· For all UEs, 1-symbol gap is used in every D2D transmission subframe.

· UE drops the entire D2D transmission in subframe n if a D2D transmission without TA is scheduled in subframe n and a transmission with TA>1 symbol is scheduled in subframe n+1.


2.1 D2D and SRS transmission collision

As discussed in [1], SRS transmission can occur in the last symbol of a sub-frame which is used as a gap for D2D transmissions. However, some D2D channels use DL timing and hence for any positive TA value, there will be a conflict between D2D and SRS transmission. Even for D2D channels that use UL timing, there is likely a power difference between D2D and SRS transmissions requiring abrupt change in transmit power within the same sub-frame. Thus, we propose:
Proposal 1: A UE drops the entire D2D transmission in sub-frame n if the UE transmits an uplink SRS signal in sub-frame n on the same component carrier. 
2.2 Dropped D2DSS/PD2DSCH, Discovery, SA or Data transmissions

Note that as per the agreement above, a UE may drop D2DSS/PD2DSCH, Discovery, SA, or Data transmission due to a conflict with WAN. This raises the following questions:

1. If D2DSS/PD2DSCH is dropped, should the UE perform discovery and/or SA/Data transmission?
2. If first discovery transmission is dropped in a discovery period, should UE perform the remaining discovery transmissions?
3. If SA transmission is dropped, should the UE perform remaining data transmissions?
4. If Data transmission is dropped, should the UE perform remaining data transmissions? 

We propose that the other transmissions are performed as a receiving UE may opportunistically receive the remaining transmissions.  Note that even for the case of dropped SA, a receiving UE may assume that the same SA transmission parameters as prior transmissions were used, and hence attempt decoding data, Therefore, we propose:
Proposal 2: A UE dropping a D2D transmission due to time domain conflict with WAN on sub-frame n, does not drop the subsequent D2D transmissions (sub-frame n+1 onwards) due to the conflict on sub-frame n. 
3
D2D and WAN Multiplexing for MultiCarrier (UE)
3.1 Meaning of TA > 1 symbol 
We note that existing working assumption has an FFS relating to the meaning of TA >1 symbols for multi-carrier operation:

	· For all UEs, 1-symbol gap is used in every D2D transmission subframe.

· UE drops the entire D2D transmission in subframe n if a D2D transmission without TA is scheduled in subframe n and a transmission with TA>1 symbol is scheduled in subframe n+1.

· FFS whether any special consideration is needed for “a transmission with TA > 1 symbol” when the WAN UL transmission is on a different carrier.


We note that the recent agreement in RAN1 allows simultaneous transmission on different component carriers from RAN1 perspective. However, for current UL CA, there are restrictions being considered in RAN4 regarding maximal TA across two component carriers that the UE can support. So even though from RAN1 perspective, the transmissions on two component carriers is feasible, the final decision should be left to RAN4.
Proposal 3a: For UEs with one TX chain, TA value used is the maximum TA across all the component carriers used for UL transmission on sub-frame n+1 for interpreting “a transmission with TA > 1 symbol”.

Proposal 3b: For UEs with two TX chains, from RAN1 perspective, simultaneous transmissions from a UE for D2D on CC1 and WAN on CC2 are feasible. RAN4 should decide what TA values can be supported when D2D transmission on CC1 conflicts WAN transmission on CC2 including conflicts on sub-frame n and n+1 due to different TA values. 
3.2 Prioritization of Transmission
For multi-carrier operation from a UE perspective, if UE transmission capabilities are limited at a given time (e.g. due to single TX chain), then following priorities can be used:

1. UL transmission 

2. D2D transmission on carriers configured by serving eNB
3. D2D transmission on carriers not configured by serving eNB (e.g. an out of coverage carrier)  has the third highest priority
We note that these are natural extensions of the existing agreements regarding D2D and WAN prioritization:

Proposal 4: For multi-carrier operation from a UE perspective, following transmission priorities are followed: UL transmission on CC1 > D2D transmission on CC2 > D2D transmission on CC3 where CC1, CC2 and CC3 are distinct carriers, and CC1 and CC2 are two component carriers configured by the eNB that the UE is camped on/connected to, and CC3 is an out of coverage carrier. 
3.3 Prioritization for Reception
For multi-carrier operation from a UE perspective, if UE reception capabilities are limited at a given time (e.g. due to RX chains), then following priorities can be considered:

1. DL reception

2. D2D reception on carriers configured by serving eNB

3. D2D reception on carriers not configured by serving eNB 

However, we note that UE receiver behaviour regarding prioritization cannot be mandated or tested. For example, UE is expected to meet performance requirements for the DL reception and D2D reception on carrier configured by eNB, and can opportunistically receive D2D on carrier not configured by serving eNB. Therefore, we make the following observation: 
Observation 1: For multi-carrier operation from a UE perspective, UE should meet performance requirements for DL reception and D2D reception on carrier configured by serving eNB. The UE can opportunistically receive on D2D carriers not configured by the serving eNB subject to meeting the minimum performance requirements for DL reception and D2D reception on carriers configured by the serving eNB.
We note that this observation is limited to multi-carrier operation, and hence doesn’t contradict the RAN1agreement to allow UE to skip DL detection when performing discovery reception on the paired carrier. 

4
D2D and WAN Multiplexing (System)
4.1 D2D and PRACH collision 

	· 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


We note the existing agreement to prioritize PRACH over discovery – in our view, this agreement can be extended to all D2D transmissions, and there is no reason to limit this only to Type 1 discovery. Thus, we propose:

Proposal 5: UE shall prioritize PRACH over D2D transmission. Furthermore UEs should not transmit D2D channels/signals on resources reserved for PRACH by dropping the corresponding transmissions. 

4.2 D2D in TDD eIMTA 

As discussed in [1], given the dynamic re-configuration of UL sub-frames to DL sub-frames that is supported in eIMTA enabled cells, whether D2D can be supported on the dynamically re-configured sub-frames. We note that for Type 1 discovery and Mode 2 communication, given that these can be performed in IDLE mode, UEs cannot be dynamically re-configured. Further, the network which allocated D2D resources (pool or individual UEs) can accordingly avoid not re-configuring those resources as DL sub-frames. Thus, we propose:
Proposal 6: For TDD eIMTA enabled cells, the SIB1 TDD configuration is assumed for D2D discovery and communication. 

4.3 D2D in a deactivated carrier
As discussed in [1], it is unclear if D2D transmission can be performed on a de-activated carrier. We note that the current agreements in RAN1 do not support Mode 1 communication or Type 2B discovery transmission on a de-activated carrier. Further, existing agreements in RAN2 preclude Type 1 discovery transmission on a de-activated carrier. However, Mode 2 transmission (based on SIB of the de-activated carrier) can be performed and is currently supported based on RAN1 and RAN2 agreements. Thus we propose:
Proposal 7: Mode 2 communication can be performed on a deactivated carrier.

5
Conclusion

In this contribution, we discussed the remaining issues regarding D2D and WAN multiplexing and made the following proposals and observation:

Proposal 1: A UE drops the entire D2D transmission in sub-frame n if the UE transmits an uplink SRS signal in sub-frame n on the same component carrier. 

Proposal 2: A UE dropping a D2D transmission due to time domain conflict with WAN on sub-frame n, does not drop the subsequent D2D transmissions (sub-frame n+1 onwards) due to the conflict on sub-frame n. 

Proposal 3a: For UEs with one TX chain, TA value used is the maximum TA across all the component carriers used for UL transmission on sub-frame n+1 for interpreting “a transmission with TA > 1 symbol”.

Proposal 3b: For UEs with two TX chains, from RAN1 perspective, simultaneous transmissions from a UE for D2D on CC1 and WAN on CC2 are feasible. RAN4 should decide what TA values can be supported when D2D transmission on CC1 conflicts WAN transmission on CC2 including conflicts on sub-frame n and n+1 due to different TA values. 
Proposal 4: For multi-carrier operation from a UE perspective, following transmission priorities are followed: UL transmission on CC1 > D2D transmission on CC2 > D2D transmission on CC3 where CC1, CC2 and CC3 are distinct carriers, and CC1 and CC2 are two component carriers configured by the eNB that the UE is camped on/connected to, and CC3 is an out of coverage carrier. 

Observation 1: For multi-carrier operation from a UE perspective, UE should meet performance requirements for DL reception and D2D reception on carrier configured by serving eNB. The UE can opportunistically receive on D2D carriers not configured by the serving eNB subject to meeting the minimum performance requirements for DL reception and D2D reception on carriers configured by the serving eNB.

Proposal 5: UE shall prioritize PRACH over D2D transmission. Furthermore UEs should not transmit D2D channels/signals on resources reserved for PRACH by dropping the corresponding transmissions. 

Proposal 6: For TDD eIMTA enabled cells, the SIB1 TDD configuration is assumed for D2D discovery and communication. 

Proposal 7: Mode 2 communication can be performed on a deactivated carrier.
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