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1
Introduction
In the RAN D2D work item description [1], the objective clearly states that D2D communication is targeted to apply only to the public safety devices.
The objective of this work item is to enable device to device discovery in network coverage (intra-cell and inter-cell) and communication in network coverage (intra-cell and inter-cell), in partial network coverage and outside network coverage. The communication part is targeted to apply only to public safety use.

This has the implication that potentially different deployment strategy is necessary for different public safety scenarios, and therefore this has implications on the necessary capability signalling required to support that. It also has implications on the usage of the resource pools – given that the latest agreements from RAN1 include addition of multiple resource pools then it makes sense to also discuss the usage of multiple communication resource pools with respect to different UE types and capabilities.
RAN1 Agreements:

· From the UE perspective, at any given time instant, up to 4 mode 2 SA transmission pools can be available for selection at L1 

· From the UE perspective, at any given time instant, up to 4 mode 2 data transmission pools can be available for selection at L1 

2
Support of Mode 1 and Mode 2 Resource Allocation
The 3GPP Release 12 work item is intended to address public safety only. In future releases, D2D communication may extend also to support commercial devices. 
In order for public safety to support Rel-12 D2D communication it is clear that mode 2 has to be supported, both for the out of coverage case and for the in-coverage case - either when mode 2 is configured as the default in-coverage mode via SIB or for fallback when mode 1 is used and the exceptional case conditions are met.

Observation 1: Regardless of whether UE supports mode 1, the UE has to support mode 2.

When support of commercial devices is introduced in a later release, then it seems to be clear that mode 1 support will be a mandatory requirement for those UEs, since we expect that commercial devices will only be able to operate in-coverage and under the control of an eNB. In this case it is not entirely clear whether support of mode 2 needs to be mandatory for those devices, since an operator may choose to always use mode 1 and it is also not essential to provide fallback resources for the exceptional case. However, it may be a configuration choice to operate using mode 2 while in coverage – therefore at this point in time it would be reasonable to provide a capability for mode 2 communication. In Rel-12, however this would need to be mandatory for public safety devices while for the commercial case the setting of a capability bit may be discussed later when support for this device type is introduced. 

Proposal 1: The support of Communication Resource Allocation Mode 2 is mandatory for Rel-12 devices supporting D2D communication. 
One valid deployment option for public safety is on a dedicated carrier, and for this scenario mode 1 is not needed at all and only mode 2 support is required since this would essentially be out of coverage operation on the dedicated public safety carrier. Hence, it is possible that for an initial deployment of public safety it will be only possible to support and test mode 2 operation and therefore it is necessary to allow for the possibility of having a UE that supports mode 2 but not mode 1. 
Observation 2: There needs to be the possibility to have a UE supporting mode 2 but not mode 1 resource allocation.

However, this may not automatically imply that capability signalling is required. There are 3 options, which imply different requirements on the UE and eNB implementations required to support in-coverage D2D communication, and the capability definitions necessary.

1) UE supporting Mode 2 only (for out of coverage / dedicated carrier case) never indicates support of D2D communication to an eNB (because in coverage, mode 1 is used)

· This would imply that support of mode 1 is required by both UE and network for in-coverage D2D to be possible
· This implies eNB does not need to know whether the UE supports D2D out of coverage (or on a dedicated public safety carrier)

2) UE supporting Mode 2 only indicates via capability or IOT bit to the network implying support of in-coverage. 
· Even in case a dedicated carrier is not provided, mode 2 is significantly simpler and so may be the preferred choice at least for an initial deployment of public safety services on the same carrier as a cellular operator’s network. 

· This implies eNB does not need to know whether the UE supports D2D out of coverage (or on a dedicated public safety carrier) – because we should not make a dependency on testing in-coverage mode 2 operation in order to support mode 2 on a dedicated public safety carrier.
3) Support for mode 2 out of coverage operation and support for mode 2 in-coverage operation need to be separately indicated.
· There may be a reason why it is beneficial for eNB to know whether UE supports mode 2 on a dedicated public safety carrier even when it does not support for in-coverage.

· This may be achieved by having 1 capability to indicate support of “in-coverage” (both mode 2 and mode 1 are mandatory for in-coverage communication) and a separate bit indicating out of coverage / dedicated carrier support in the case that mode 2 is made mandatory for in-coverage support – or it may be achieved by having 1 bit for mode 1, 1 bit for in-coverage mode 2, and 1 bit for dedicated carrier mode 2 in the case mode 2 is agreed to be optional in-coverage.

Proposal 2: Discuss the following points for support of Communication Resource Allocation Modes in Rel-12:

2a: Whether eNB needs to know if UE supports out of coverage mode 2 even if it does not support in-coverage mode 2.

2b: Whether mode 1 is mandatory for in-coverage D2D communication or if it needs to signalled via an optional capability or an IOT bit which is separate to the support of in-coverage mode 2.
2c: Confirm that support of mode 1 includes support of switching to mode 2 in the case of exceptional conditions.
2
Resource Pool Implications

When multiple types of UE with potentially different capabilities are able to communicate via D2D in a later release when the commercial case is supported then it needs to be ensured that the high priority devices (public safety devices) are able to operate even in high load scenarios and/or high interference scenarios. For the cellular network, it is possible to control the load by barring different classes of UE (access class barring) or providing a probability of access. For D2D no such discussion has taken place, since the immediate priority is to define D2D communication for public safety only.  
For at least resource pools in mode 2 operation, it is possible that too many UEs in the cell will cause congestion. Particularly in mode 2, this could prevent public safety UEs from gaining access to a resource if a single resource pool is provided for all UEs. 
Even though Rel-12 is intended only for public safety use, one way to enable re-use of the Rel-12 functionality for the commercial use-case is to allow signalling of multiple resource pools and associate each with access requirements. Multiple resource pools are anyway necessary to provide flexibility for case the operator prefers to allocate many smaller blocks of resources rather than one large block.
One simple way to allow this in Rel-13 and later without needing to introduce any potentially unusable signalling in Rel-12 is to specify that the Rel-12 resource pools are only for UEs with access class 11-15 if 1 bit is set to allow access for those UEs. 
Then in a later release, we may add information as a non-critical extension to resource pool information to specify whether Rel-13 UEs are allowed to access that resource pool (e.g. to allow AC 0-9) and to specify that the UE is not allowed to access that resource pool in the absence of such information (e.g. in a Rel-12 eNB configuration). Rel-12 public safety devices can be prevented from using those resource pools intended for Rel-13 devices by setting the Rel-12 access to “FALSE” or not present. This would also enable overload handling and prevent commercial devices from preventing public safety devices accessing the resources dedicated for mission critical communications if they are enabled to use mode 2 resource allocation for D2D communication by keeping the access to resource pools from each type of device separate. It would also allow sharing of the same resource pool should that be preferred by the operator.
With this in mind, it also makes sense not to limit the configuration to only 4 resource pools. Since the RAN1 agreement is that up to 4 can be available for selection by layer 1, this does not imply a restriction on the total number of pools which may be signalled. There might be 4 per type of UE and per resource allocation mode (i.e. mode 2 normal operation, mode 1 exceptional case operation) – UE types can include those with different capabilities such as mode 1/2 support, device type and access class. 

In Rel-12 we may also need to consider provisioning of separate resource pools for UEs with different capabilities – for example mode 2 resource pool which is allowed for UE supporting in-coverage mode 2 only - UEs supporting mode 1 would be restricted from using this mode 2 resource pool by default and instead should use mode 1, with a separate mode 2 resource pool provided only for the exceptional cases.
Proposal 3: Multiple mode 2 resource pools can be signaled in Rel-12 and access for UEs with access class 11-15 is controlled with a single bit. 
Proposal 3a: The number of resource pools which may be signaled is not restricted to only 4, the number should be decided taking into account the possible different types of UE and resource allocation modes.

As it is not possible at this stage to know exactly what the content of a Rel-13 or later work item will be, then finally we propose to discuss those aspects later. Proposals 1-3 are intended to apply only to Rel-12 (public safety), and should allow forwards compatibility whatever the outcome is when we make separate decisions for commercial devices.
Proposal 4: Enabling access for other access classes, and the mandatory/optional requirements for support of mode 1 and mode 2 should be discussed when support for commercial devices is added in a later release.
3
Conclusion

Observations:

1: Regardless of whether UE supports mode 1, the UE has to support mode 2.

2: There needs to be the possibility to have a UE supporting mode 2 but not mode 1 resource allocation.

Proposals:
1: The support of Communication Resource Allocation Mode 2 is mandatory for Rel-12 devices supporting D2D communication. 
Proposal 2: Discuss the following points for support of Communication Resource Allocation Modes in Rel-12:

2a: Whether eNB needs to know if UE supports out of coverage mode 2 even if it does not support in-coverage mode 2.

2b: Whether mode 1 is mandatory for in-coverage D2D communication or if it needs to signalled via an optional capability or an IOT bit which is separate to the support of in-coverage mode 2.
2c: Confirm that support of mode 1 includes support of switching to mode 2 in the case of exceptional conditions.

Proposal 3: Multiple mode 2 resource pools can be signaled in Rel-12 and access for UEs with access class 11-15 is controlled with a single bit. 

Proposal 3a: The number of resource pools which may be signaled is not restricted to only 4, the number should be decided taking into account the possible different types of UE and resource allocation modes.

Proposal 4: Enabling access for other access classes, and the mandatory/optional requirements for support of mode 1 and mode 2 should be discussed when support for commercial devices is added in a later release.
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