Page 1

3GPP TSG RAN WG1 Meeting #78bis
R1-143917
Ljubljana, Slovenia, 6th –10th October, 2014
Agenda item:
7.2.1.4
Source:
Huawei, HiSilicon
Title:
Multicarrier support for D2D
Document for:
Discussion/Decision
1 Introduction
At RAN1#78, some aspects of D2D operation in multicarrier scenarios were discussed. This contribution provides our views regarding this type of operation. In particular, we discuss cross-carrier scheduling, D2D transmission and reception aspects including transmit power, timing, and inter-PLMN operation. In our view, given the limited time left for Rel-12, any multi-carrier support for D2D in Rel-12 should be very simple.
2 Cross-carrier scheduling
At RAN2#87, it was agreed that: “for Rel-12 we assume that all ProSe communication (for a UE) is performed on a single carrier which is known by pre-configuration to UEs.”

At RAN1#78, most of the design of D2D grant on (E)PDCCH for mode 1 D2D communication was achieved. The CIF (carrier indicator field) was left open. The decision to be made is whether the D2D-DCI can be received on carrier other than the D2D carrier.
Considering the RAN2 agreement, there could be three solutions:

· Solution 1: no support of cross-carrier scheduling

· Solution 2: support of cross-carrier scheduling with a CIF field at the beginning of the D2D PDCCH message. 
· Solution 3: since the UE has only 1 D2D carrier based on RAN2 agreement, cross-carrier scheduling can be supported without a notion of CIF. Once a UE receives a D2D DCI on another carrier, it knows to which carrier the scheduling information is applicable.
Solution 3 may not be easily applicable in future if a UE can perform D2D on multiple carriers. In general, we do not see a strong motivation to enable cross-carrier scheduling for Rel-12. In addition, solutions 2 and 3 might require some specification work in RAN2, while solution 1 is straightforward to adopt. Given the limited time left for Rel-12, we suggest not to support cross-carrier scheduling for Rel-12. 
Proposal 1: Cross-carrier scheduling for D2D carrier is not supported.
3 Simultaneous WAN and D2D transmissions across carriers

At RAN1#78, it was agreed that: 

In D2D WI in Rel-12, no change in 36.213 to PC for cellular UL transmissions compared to Rel-11.
In light of this agreement, if WAN and D2D are simultaneously transmitted on different carriers, giving the required power to the cellular operation may leave a small power for D2D operation while respecting the maximum power. It is remarked that for 31 dBm UEs such a power imbalance may not be an issue (the UE can transmit cellular signals at 23 dBm, and still has about 29dBm of power on D2D). In addition, there are cases where there can be an overlap between the WAN and D2D transmissions in consecutive subframes due to timing difference between WAN and D2D transmissions. These issues have been considered in [1] and [2]. It was suggested to get some input from RAN4 [1]. Considering the limited time, sending an LS and getting the response back from RAN4 may not be a feasible option.
In our view, simultaneous WAN and D2D transmissions should not be allowed in Rel-12. In case of a scheduling conflict between D2D and WAN, when the D2D gap is not sufficient, the D2D signal should be dropped.

Proposal 2: Simultaneous WAN and D2D transmissions should not be allowed.
Note that there was a working assumption in RAN1#77:

· For communication, RAN1 assumes that UE is able to receive simultaneously on the DL and UL spectrum of FDD carriers supporting D2D.
This working assumption is compatible with our suggestion of not allowing simultaneous WAN and D2D transmissions by a UE. The working assumption concerns reception from two transmitting points (i.e., eNB and another UE), not transmission.

4 Inter-PLMN operation
For the discovery (assuming a single receive chain), the case of receiving discovery signals from other PLMNs was discussed in [2]. In our view, optimizations for inter-PLMN operation can be considered in future releases. It is remarked that at RAN1#76bis it was decided that: limited time to be spent on inter-frequency discovery. Intra-frequency PLMN case is also quite rare in practice. Generally, licenses are assigned on a large-scale basis (e.g., a country in Europe, or a relatively large area for instance in the US). Intra-frequency PLMN deployment only occurs at the boundaries where licenses are deployed (e.g., country borders in Europe, or relatively unpopulated areas in the US).
Proposal 3: No optimization for inter-PLMN discovery is done.
Note that this does not prevent inter-PLMN operation at all. Inter-PLMN operation can be achieved by implementation by putting restrictions on the scheduling at the eNB.
5 Conclusion
This contribution discusses the multicarrier support for D2D operation, focusing on minimizing the standardization effort considering the limited time left to finish Rel-12. The following proposals are made for Rel-12 operation:
Proposal 1: Cross-carrier scheduling for D2D carrier is not supported.
Proposal 2: Simultaneous WAN and D2D transmissions should not be allowed. 
Proposal 3: No optimization for inter-PLMN discovery is done.
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