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1 Introduction

At the RAN1 #78 and #78bis meeting, UE capability for rel-12 features was discussed. In this contribution, we discuss the UE capability aspects related to D2D.
In addition, at RAN1#78bis, a UE D2D capability was discussed:

· The transmitting D2D UE always assumes that there is enough memory to always use the mother turbo code with rate 1/3

· The maximum aggregate data rate that a D2D UE is expected to receive is limited to [X]

· X may [FFS] depend on UE D2D capability

· The number of HARQ processes per transmitting D2D UE is 1 per destination ID

· Note that any discussion of communication with multiple destination IDs is up to RAN2. 

· D2D UE behaviour in cases when these limits are reached is left to D2D UE implementation

In this contribution, we discuss this D2D capability and possible values for X

2 UE capability
There are two main features in D2D: discovery and communication. We discuss the capability for each of these two features in two different sections.
2.1 Discovery

In the UE capability discussion, the discovery has been split into two different capabilities:

· 4-1 discovery, sync

· 4-2 discovery, async

The rationale for this split is that in a synchronous network, discovery is easier to perform: the UE only needs to synchronize to the eNB using the existing PSS/SSS. In an asynchronous network, the UE has to synchronize to the UE(s) in neighboring cells: this implies having the UEs receiving PD2DSS/SD2DSS signals and decoding the associated PD2DSCH. This puts significant constraints on the hardware, especially given that this synchronization process has to be done for each UE in a different asynchronous cell. Consequently, we support the current split for the discovery capability
Proposal 1: There are two capabilities for D2D discovery:

· 4-1: discovery for synchronous networks

· 4-2: discovery for asynchronous networks

· 4-1 is a pre-requisite for 4-2

2.2 Communication

For communication, there are also two capabilities being discussed:
· 4-3, communication, mode-2

· 4-4, communication, mode-1

Note that 4-4 currently is listed as a pre-requisite for 4-3.
In our view, it is not necessary to have all UEs supporting out-of-coverage communication. Thus, we support having 4-3, communication, mode-2 as a separate capability. For the UEs needing to support out-of-coverage communication, the capability 4-3 is necessary.
Note that D2D for in-coverage D2D communication, it is imperative to make sure that there is no undue interference from the D2D UEs over the cellular communication, and that the primary user, the cellular network, has precedence (or elects to cede precedence) over the secondary users (D2D UEs).
Proposal 2: There are two capabilities for D2D communication:

· 4-3, communication, mode-2

· 4-4, communication, mode-1

· 4-4 is a pre-requisite for 4-3.

3 D2D capability
As discussed in the agreement cited in the introduction, the maximum aggregate data rate that a D2D UE is expected to receive is limited to [X], and X may [FFS] depend on UE D2D capability.
In our view, it makes sense to have different values of X for different UEs: D2D communication is targeted mainly for public safety UEs in Rel-12. It is quite likely that there will be different tiers of D2D UEs: for instance, a handheld walkie-talkie for a firefighter may need to support voice only, whereas a unit in a police car may need to support some limited data, and a mobile command center may need to support even more: multiple voice calls and data calls at the same time. This can be supported by having a signaled D2D category indicating the value of X.

Proposal 3: a D2D category is defined to indicate the maximum aggregate data rate that a D2D UE is expected to receive

In addition, and in a similar way, SAMAX, the number of SAs a UE is expected to receive and simultaneously process should be dependent on the D2D category. To some extent, SAMAX is linked to X.
An exemplary table linking D2D category and X is shown in Table 1. For the lowest category, we suggest being able to process a maximum of two SAs: one for a voice call, and one for a low data transmission with a similar data rate as for voice. Given that the most often used bit rate from the AMR codec is 12.2 kbps, 24.4. kbps should suffice. However, in order to include some higher layer overhead, we suggest having X=32 kbps. For the second D2D category, we suggest up to 8 simultaneous communications, which would lead to X=128 kbps.
	D2D category
	X
	SAMAX

	1
	32 kbps
	2

	2
	128 kbps
	8


Table 1. Exemplary D2D category.
4 Conclusion
The capabilities to support D2D were discussed, as well as UE D2D capability. The following is proposed:
Proposal 1: There are two capabilities for D2D discovery:

· 4-1: discovery for synchronous networks

· 4-2: discovery for asynchronous networks

· 4-1 is a pre-requisite for 4-2

Proposal 2: There are two capabilities for D2D communication:

· 4-3, communication, mode-2

· 4-4, communication, mode-1

· 4-4 is a pre-requisite for 4-3.

· Proposal 3: a D2D category is defined to indicate the maximum aggregate data rate that a D2D UE is expected to receive and the maximum number of SAs a UE is expected to simultaneously process

























































