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1 Introduction
Email discussion [76b-12] focused on Multi carrier operation for D2D. The background is that [1] raised the issue of D2D UE capabilities in Rel-12 with the intention to clarify assumptions for the system design and standardization of discovery and communication in Rel-12. The related agreement proposal from the Chairman Notes (track changes accepted) is: 

Proposal: 

• At least in Rel-12, RAN1 assumes that: 

• Carrier aggregation and dynamic carrier switching for D2D transmission are not supported. 

• D2D transmission can only be configured on a single carrier per UE at any given time, and 

• D2D transmission and reception can only be configured on the same carrier per UE at any given time. 

• At least in Rel-12, D2D on a different carrier from the UE’s WAN serving cell carrier is / is not supported.

Nearly 50 replies were received and are summarized in Section 2. Some details are omitted in the summary because of limited space reasons.
2 Email Discussion Summary
First, it was observed that for different deployments (PS or commercial) the view of Operators is that WAN and D2D may or may not be performed on the same carrier. Therefore, unless there are technical reasons, flexibility should not be precluded.
It was replied that support of multicarrier D2D may be addressed with different strategies, each associated to pros/cons:

· One dedicated RF chain/carrier for D2D, possibly resulting in additional UE cost/complexity;

· Common RF front ends switched between carriers (TDM), resulting in specification changes and scheduler restrictions and cellular throughput reduction.
It was also mentioned that inter-carrier D2D is a low priority issue according to RAN plenary.

From a SA perspective, the following text is provided in TS 23.303 for discovery:
The UE can act as "announcing UE" only in the band designated by the serving PLMN but may act as a "monitoring" UE also in the resources of the serving PLMN and Local PLMNs. 
Local PLMN: A PLMN which is not the serving PLMN, and in whose radio resources the monitoring UE is authorized by the HPLMN to engage in ProSe Direct Discovery. 
No corresponding text is provided for D2D communication.

It was also observed that the additional capabilities required for D2D support on a certain carrier are different for FDD and TDD spectrum. In particular, the single carrier FDD case supporting both WAN and D2D can already be seen as a CA case.

For the FDD case, the following alternatives are possible:

a)      FDD D2D-capable UEs are equipped with 2 parallel rx chains, such that simultaneous reception of D2D and DL signals is possible. 

b)      Rules are introduced for multiplexing a single receiver chain between the UL and DL carriers. Simultaneous reception of D2D and DL signals is not possible.

Most companies agree that options a) and b) includes a number of UE-implementation specific aspects that will hardly be specified. Therefore, it was not possible to agree regarding the functionalities of the transceiver that are critical for cost reduction and that should be common to PS and commercial UEs in order to achieve mass market.
Most companies agree also that the scheduler restrictions with option b) are greater for communication than for discovery. Nevertheless, some companies believe that, at least for discovery, the impact of scheduler restrictions on cellular traffic with Option b) can be acceptable provided that some suitable mechanisms are standardized. It was mentioned that such mechanisms may consist of prioritization rules and some gaps.
It was also discussed that D2D capabilities may be considered jointly with CA capabilities. One possibilitity would be to configure D2D capabilities at the expense of CA capabilities (details may be different for TDD and FDD carriers, destails were not discussed). However, it was observed that it might not be convenient to sacrifice some CA in favour of D2D.

One  possibility that was mentioned is to have different baseline assumptions about Rx capability for PS and non-PS UEs. However, the proponents do not prefer to have different assumptions between communication and discovery for the same UE.
From a PS perspective, the only multi-carrier scenario prioritized in Rel-12 consists of a UE roaming cellular on a VPLMN but performing D2D on PS spectrum.
A commercial discovery use case where a user wishes to advertise a product by D2D discovery was also discussed. Different ways to implement such use case in a multi-operator scenario were mentioned, with different impact on UE capabilities and inter-PLMN discovery efficiency. It was observed that inter-PLMN coordination may be at least partly left to UE implementation, but some optimizations may be provided in the networks in order to improve the inter-PLMN discovery performance.

It was also clarified that inter-PLMN coordination is not mandated for inter-PLMN discovery and that inter-PLMN discovery is not delay-sensitive.
For reference, the different CA cases (limited to 2 carriers) are listed in Table 1, from a CA configuration point of view.

Table 1: CA cases with WAN and D2D

	
	Carrier 1
	Carrier 2

	Case 1
	WAN TX
	D2D TX

	Case 2
	WAN TX
	D2D RX

	Case 3
	WAN RX
	D2D TX

	Case 4
	WAN RX
	D2D RX

	Case 5
	D2D TX
	D2D TX

	Case 6
	D2D TX
	D2D RX

	Case 7
	D2D RX
	D2D RX


Observations:

· At least for communication there seems to be a clear majority of companies that see the advantage of being able to receive simultaneously on the DL and UL spectrum of FDD carriers supporting D2D.
· For discovery, the majority in favour of two independent receiver chains for UL and DL is not as large as for communication.
· D2D capabilities may be considered jointly with CA capabilities

· From a PS perspective, the only multi-carrier scenario prioritized in Rel-12 consists of a UE roaming cellular on a VPLMN but performing D2D on PS spectrum.
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