3GPP TSG RAN WG1 Meeting #79

R1-144960
San Francisco, USA, 17th – 21st November 2014
Source:
NTT DOCOMO, INC.
Title:
Views on D2D Channel Overlap
Agenda Item:
6.2.1.8
Document for:  
Discussion and Decision

1. Introduction
At the RAN1#78bis meeting, an issue on collision/time-overlapping between D2D and D2D/WAN was discussed [1]. The assumption and behavior for D2D transmitter were mainly discussed in the meeting. In addition to the transmitter behavior, a receiver behavior on the overlapped D2D channel needs to be discussed further, especially for a multicarrier reception case. Considering a limited number of transmitter chains and receiver chains available for D2D, UE may not utilize some of the interested channels/carriers for transmission and reception.
2. Discussion on Transmission of Overlapped D2D Channel
For the D2D transmission, the time-overlapping between different channels would occur. As it is agreed in RAN1#78bis meeting that “a single UE is not expected to perform D2D transmission on more than one carrier at a given time”, we focus on the D2D transmissions with time-overlapping on one carrier. The collision between time-frequency resources may also occur depending on a possible resource configuration. Therefore, we discuss these potential time-overlapping/collision issues in the following. 

Transmission resource pool configuration in a given carrier

At the RAN1#78bis meeting, configuration rules for D2D resource pools were proposed to avoid potential time-overlapping/collision issues [2, 3]. However, the resource pool configuration has a limited flexibility if the resource pool overlap is not permitted. Furthermore, it is difficult to avoid the time-overlapping between SA/data pools and discovery pools in cases of TDD UL/DL configuration #0 and #6 due to miss-matched periodicities between SA ({70, 140, 280} for TDD config #0, and {60, 120, 240} for TDD config #6) and discovery ({32, 64, 128, 256,512,1024} radio-frames). Therefore, in our view, any restriction is not preferable for the D2D resource pool configuration.

Proposal 1: Any restriction is not preferable for the D2D resource pool configuration.
Time-overlapping of D2D channel transmissions in a single UE 

When D2D transmission resources are overlapped in time but not collided at a certain UE, a simultaneous transmission of D2D resources, that are possibly non-contiguous in the frequency domain, within a given D2D carrier is possible if the UE is capable to solve the potential transmission power gap, transmission timing difference and non-contiguous resource allocation. The UE behavior on the time-overlapped D2D transmission, e.g., dropping or transmitting with additional MPR, could be left to UE implementation. An UE capability for the non-contiguous UL resource allocation could be reused to indicate the support of the non-contiguous D2D resource allocation. An eNB can utilize this UE capability to decide on configuring the parallel transmission resources [4].
Collision of D2D channel transmissions in a single UE

Furthermore, the collision of the time-frequency D2D resources in a single UE needs to be considered if there is no restriction on the resource pool configuration. In this case, the UE has to prioritize one of the collided channels and drop the remaining collided transmission(s). Since the repetition for SA/data/discovery transmission is supported, it may not frequently happen that all the repetition transmissions in the channel are collided with other D2D channels, i.e., some of the transmissions would be successfully transmitted. Therefore, it should also be sufficient to leave it to UE implementation. Considering above cases for the overlap on D2D channel transmissions, we propose the following.
Proposal 2: When D2D channel transmissions are time-overlapped/collided in a given carrier at a single UE, which channel is actually transmitted is up to UE implementation if a priority is not indicated per resource pool.
· eNB assumes that UE cannot transmit non-contiguous D2D resources simultaneously unless the UE capability of non-contiguous UL resource allocation is reported.
D2D data transmission when SA transmission is dropped

Considering aforementioned cases and the time-overlapping between D2D and WAN transmissions, the D2D transmission may occasionally be dropped. When a SA transmission is dropped, an associated data transmission could be canceled by UE autonomous decision. Even if one of two SA transmissions is dropped, D2D UE should transmit a data to avoid delay or interruption. This decision seems beneficial considering the VoIP for D2D communication. On the other hand, if both two SA transmissions are dropped, D2D UE should not transmit the associated data because no UE can perform the data reception.
Proposal 3: Even if one of two SA transmissions is dropped due to the time-overlapping/collision, D2D UE should transmit associated data to avoid the delay. If both two SA transmissions are dropped, D2D UE should not transmit associated data.
3. Discussion on Reception of Overlapped D2D Channel
When multiple D2D channels are time-overlapped in the same carrier for a given UE receiver, the UE can receive multiple D2D channels as long as the UE capability satisfies, e.g., received timing difference and received power level gap among the channels. Depending on the combination between time-overlapped D2D channels, time overlapped D2D channels may be transmitted with different transmission timing references. If UL timing is agreed as the transmission timing reference for Type 2B discovery, a possibility on the combination of the channels with different transmission timing would increase. When a certain UE cannot receive multiple D2D channels simultaneously, usage index of resource pool may be useful to select D2D channel(s) to be received as usage index for discovery resource pool is supported. Although, UE behavior related to the usage index is up to RAN2 decision, applying the usage index for SA resource pool can be discussed in RAN2.
Observation 1: UE can receive multiple D2D channels in a given carrier as long as UE implementation allows.
Among D2D carriers, selection of the D2D carrier for reception would be decided based on the UE interest, i.e., higher layer operation. When the UE is interested to monitor multiple D2D carriers and the number of reception carrier exceeds UE capability, the UE may have to select or switch D2D carrier(s) among interested carriers. Considering that D2D transmission on a single carrier without dynamic carrier switching is assumed in Rel-12, it is also feasible to assume that UE is not expected to receive multiple carriers for D2D communication in a given time. However, simultaneous reception is still considered for the combination of communication and discovery on the different carrier and multiple reception carriers for discovery.
Reception of communication and discovery on the different carriers is expected when one carrier is operated for public safety and another carrier is operated for commercial usage. Therefore, it is straightforward to prioritize the carrier which is authorized for public safety rather than other carriers. This priority would be also applied for the simultaneous reception of multiple discovery carrier and future multiple communication carriers. If such carrier identification is impossible, prioritization for communication is considered.

Proposal 4: For reception, D2D carrier which is authorized for public safety is prioritized to other D2D carriers.
Monitoring multiple discovery carriers is targeted to the reception of inter-PLMN discovery. On reception of discovery, UE could have multiple interested PLMNs according to the authorized discovery reception based on interested ProSe application ID which is directly associated with each PLMNs [5]. Since inter-PLMN resource coordination is not supported, it is inevitable to avoid time-domain overlap of the discovery channels among PLMNs. For Rel-12, performance of inter-PLMN discovery reception will be highly limited due to restricted reception opportunity, e.g., use DRX occasions in IDLE and CONNECTED mode or it uses a second RX chain if available, to monitor other PLMN as agreed in RAN2 [6]. Therefore, if reception of discovery on the carrier of serving cell is always prioritized, performance of inter-PLMN reception will be further degraded. On the other hand, for the serving cell, monitoring of the discovery resource pool would not be highly restricted. Considering limited performance of inter-PLMN discovery, clear benefit to prioritize the carrier of the serving cell is not found and thus selection of the reception carrier (PLMN) could be left to UE implementation.
Observation 2: Performance of inter-PLMN reception is limited due to restricted reception opportunity during RRC_CONNECTED and the performance is further degraded if reception of discovery on the carrier of serving cell is always prioritized.
Proposal 5: Considering limited performance of inter-PLMN discovery, selection of the reception carrier (PLMN) could be left to UE implementation.
4. Conclusion

In this contribution we discussed issues on overlapped D2D channels/carriers. We propose the following.
· Proposal 1: Any restriction is not preferable for the D2D resource pool configuration.
· Proposal 2: When D2D channel transmissions are time-overlapped/collided in a given carrier at a single UE, which channel is actually transmitted is up to UE implementation if a priority is not indicated per resource pool.
· eNB assumes that UE cannot transmit non-contiguous D2D resources simultaneously unless the UE capability of non-contiguous UL resource allocation is reported.
· Proposal 3: Even if one of two SA transmissions is dropped due to the time-overlapping/collision, D2D UE should transmit associated data to avoid the delay. If both two SA transmissions are dropped, D2D UE should not transmit associated data.
· Proposal 4: For reception, D2D carrier which is authorized for public safety is prioritized to other D2D carriers.
· Proposal 5: Considering limited performance of inter-PLMN discovery, selection of the reception carrier (PLMN) could be left to UE implementation.
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