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1 Introduction

At the RAN2#85 bis, the following conclusions were made:

	Agreements
0
The eNB may provide D2D reception discovery resources in SIB. These may cover resources used for D2D transmission in this cell as well as resources used in neighbour cells. (Details FFS)

For UEs in IDLE…

1a
The eNB may provide a Type 1 transmission resource pool in SIB. UEs that are authorized for D2D Discovery use these resources in IDLE. 

1b
The eNB may indicate in SIB that it supports D2D but does not provide transmission resources. UEs need to enter RRC Connected in order to request D2D transmission resources.
For UEs in CONNECTED…

2a
A UE authorized to perform D2D discovery transmission indicates to the eNB that it wants to perform D2D discovery transmissions and further information (FFS)

2b
eNB validates whether UE is authorized for D2D discovery transmission using the UE context received from MME (pending RAN3 decision)

2c
the eNB may configure the UE to use a Type 1 transmission resource pool or dedicated Type 2B transmission resources via dedicated signalling (or no resource).
2d
the resources allocated by the eNB are valid until a) the eNB de-configures them or b) the UE enters IDLE.  (FFS whether resources may remain valid even in IDLE)




This contribution further discusses discovery resource allocation and proposes a way forward.
2 Discussion
2.1 ProSe Direct Discovery monitoring

The procedure for direct discovery monitor requests (non-roaming), as shown in Figure 1, is defined in section 5.3.3.4 in [2].
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Figure 1
Monitor request procedure (non-roaming)
A UE intending to monitor should turn to the NW to get a discovery filter prior to the discovery message monitoring and then monitor the resources according to the information from the NW. According to this procedure, the UE does not need to transmit discovery messages, i.e. no need for the UE to request resources. 

Observation 1 During the monitor request procedure, the UE does not need to request resources for discovery transmissions.

A ProSe receiver should receive the discovery request from a transmitter in the same cell and in neighbouring cells, i.e. the receiver has to monitor the resources of

1)
The type 1 pool of same cell

2)
The type 2 pool of same cell

3)
The type 1 pool of neighbouring cells

4)
The type 2 pool of neighbouring cells

There is no need to differentiate different pools from receiver perspective i.e., it is sufficient to configure the receiver with a single set of resources. The eNB provides information via SIB to the UE regarding what resources the UE needs to monitor. 

Observation 2 For monitoring of Direct Discovery resources, only a single pool is necessary.

Proposal 1 For configuration of Direct Discovery monitoring, the UE only needs to monitor the resources included in the resource pool, which is specified by eNB via SIB.

2.2 ProSe Direct Discovery announcing
The procedure for discovery announce requests (non-roaming), as shown in Figure 2, is defined in section 5.3.3.2 in [2].
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Figure 2
Announce request procedure (non-roaming)
A UE intending to announce discovery should turn to the NW to get a ProSe App Code and validity timer prior to the discovery message transmission (step 0-3). If authorization succeeds, the NW provides the requested information to UE and UE can start announcing using the radio resource allocated (step 4).

Observation 3 During the announce request procedure, the UE needs to request resources (from eNB) for discovery transmissions.
Step 4 in the above figure depends on whether the UE is configured to use resource allocation type 1 or type 2 for ProSe Direct Discovery. For type 1, the resources for Direct Discovery signal transmission are allocated on a non UE specific basis; for type 2, the resources are allocated on a per UE specific basis. 
2.2.1 Type 1 resource allocation

Type 1 resource allocation is an autonomous scheme, where the resource is selected by the UE. With a common pool for both resource allocation types, the type 2 resources allocated to the UE may be selected by the UEs using type 1 allocation. As a result of this, the UEs, even those using type 2 allocation, may suffer from severe interference.

Observation 4 A common resource pool for both resource allocation types will diminish the interference advantage for type 2.

Observation 5 Any overlap between the resource pool for type 1 pool and the resource pool for type 2 will reduce the interference advantage for type 2.

For type 1 resource allocation, UEs have the same pool. The UEs can be configured with either broadcast signalling or dedicated signalling during Service Authorisation.

Proposal 2 For configuration of Direct Discovery announcing using type 1 resource allocation, dedicated or broadcast signalling can be used.

2.2.2 Type 2 resource allocation
Type 2 resource allocation is a scheduled scheme controlled by the eNB, which provides better interference control than type 1. For type 2 allocation, the transmitting UE requests resource and gets a grant from the eNB. It is the eNB that selects resource for type 2 allocation, from a resource pool dedicated for type 2, or from all available resources. The type 2 pool is eNB implementation specific and not known to the UEs.

Observation 6 The type 2 resource pool is transparent to announcing UEs.

When the UE requests resources from the eNB, the eNB needs to know that the UE is authorised to perform ProSe discovery. Based on this (and other factors), the eNB can decide to grant or reject the request from the UE. The following text is copied from section 4.4 in [2].

	5.7.1
E-UTRAN attach procedure for ProSe-enabled UEs

E-UTRAN attach for ProSe-enabled UE is performed as defined in TS 23.401 [5] with the following additions:

-
ProSe-enabled UE includes the ProSe capability indication as part of the "UE Network Capability" or "MS Network Capability" in the Attach Request message. MME stores this information for ProSe operation. ProSe capability can indicate whether the UE is capable of supporting one or more of the following: ProSe Direct Discovery, ProSe Direct Communication and act as a ProSe UE-to-Network Relay.

-
MME may include a "ProSe authorised" indication in the S1 AP Initial Context Setup Request, indicating that the UE is authorised to use ProSe, if the MME is configured to indicate "ProSe authorised" to E-UTRAN.


The MME includes a "ProSe authorised" indication with the S1 AP Initial Context Setup Request to the eNB, so that the eNB will know that a particular UE is "ProSe authorised".

Observation 7 ProSe authorization information is already known to eNB when UE initiates resource allocation.

Based on the discussion above, the simplest solution is that the UE sends a request to the eNB and gets a grant back, if the request is granted.
Proposal 3 For Direct Discovery announcing using type 2 resource allocation, the UE sends a request to the eNB and may get a grant from the eNB directly without CN involvement.

A UE may request resources for commercial discovery or Public Safety discovery. As discussed in [1], the size of the discovery payload for commercial and Public Safety is different. To enable the eNB to allocate resources efficiently according to the discovery payload, discovery type (commercial or Public Safety) should be provided when resources are requested. Furthermore, knowing the discovery type makes it possible for the eNB to handle the resource request for Public Safety discovery and that for commercial discovery with different priority.

Observation 8 Discovery type {ProSe commercial discovery, ProSe Public Safety discovery} is necessary for eNB to allocate resources efficiently.

It is noted that there are similarities between the resource allocation for ProSe discovery type 2 and ProSe communication mode 1:

-
Use of both discovery type 2 UE and communication mode 1 UE are limited to in coverage.

-
Both resource allocation procedures are controlled by the eNB.

-
Both are pure RAN procedures between UE and eNB without CN involvement.

Observation 9 Due to the similarity between Direct Discovery type 2 resource allocation and Direct Communication mode 1 resource allocation, similar resource allocation solutions can be considered.

At RAN2#85, it was agreed that in Direct Communication resource allocation mode 1, the UE sends a scheduling request (D-SR or RA-SR) to the eNB followed by a BSR based on which the eNB can determine that the UE intends to perform a ProSe Direct Communication transmission as well as the required amount resources. The procedure for Direct Discovery type 2 resource allocation works similarly. The only difference is that, for discovery type 2, the BSR may need to carry more information.

Proposal 4 For Direct Discovery announcing using type 2 resource allocation, the UE sends a scheduling request (D-SR or RA-SR) to the eNB followed by a BSR based on which the properties specific for the discovery application is conveyed.

When the eNB receives the BSR from UE, it decides whether to allocate resources according to the ProSe authorisation information stored and how much resources are requested in the BSR. The eNB replies with a “D2D grant”. Similar to the legacy LTE PUSCH grant, the “D2D discovery grant” can be transmitted on PDCCH. The purpose of the grant is to allow the UE to transmit the discovery message on the ProSe physical channel. The grant also allows the eNB to control which UE gets to transmit when and on which resources. Therefore, a UE shall not transmit on the ProSe physical channel without a valid grant.

Proposal 5 The UE shall only transmit on the ProSe physical channel if it has a valid “D2D discovery grant”.

Some ProSe UEs may need to announce Direct Discovery messages periodically. Therefore, relying on a “D2D discovery grant” valid only for one discovery message transmission would create significant overhead. A ProSe Direct Discovery transmitter may require resources for multiple periodical discovery transmissions. Depending on resource information, the eNB may allocate the same amount or fewer resources than requested. The repetition information of allocated resources should be configured by the eNB.

Proposal 6 Configuration of resources for periodical ProSe Direct Discovery shall be supported.
Whether resources remain valid when a UE enters RRC_IDLE is still open. If a UE is allowed to use resources granted when it enters RRC_IDLE, the resources should be recycled as soon as they are not used, to avoid wasting resources. Assume a UE in RRC_IDLE is allowed to use resource granted in RRC_CONNECTED. We see the following possible outcomes:
1)
The UE intends to stop discovery announcing (e.g. triggered by higher layer).
In this case the UE needs to switch to RRC_CONNECTED to contact the eNB.

2) The eNB intends to recycle the resources being used by the UE (e.g. due to priority reasons).
In this case the eNB would need to page the UE which needs to switch to RRC_CONNECTED to receive the message to stop using the resources. Other, infeasible, solutions can also be designed (e.g. add an indicator to the paging message).

3)
The UE moves to another cell.
We think the granted resources are only valid in the cell where they were granted. Thus, if the UE moves into a new cell it either has to connect to the old cell before the cell selection to release the resources, or connect to the new cell after the cell selection to release the old resources (the new cell then needs to contact the old cell). Both these suggestions are infeasible in Release 12.

Based on this analysis we make the following observation.
Observation 10 To keep resources valid when a UE enters RRC_IDLE, any solution considered must avoid wasting resources, without introducing significant signalling overhead and standardization effort.

A straightforward solution is that the resources granted in RRC_CONNECTED are considered invalid when UE enters RRC_IDLE. When the UE enters RRC_IDLE, the eNB recycles the resources allocated to the UE and the UE stops using the resource granted. If UE still wants to transmit discovery messages, it needs to use type 1 resources.
Proposal 7 Once UE enters RRC_IDLE, the resources allocated by the eNB are invalid.
3 Conclusion
In section 2 we made the following observations:

Observation 1
During the monitor request procedure, the UE does not need to request resources for discovery transmissions.
Observation 2
For monitoring of Direct Discovery resources, only a single pool is necessary.
Observation 3
During the announce request procedure, the UE needs to request resources (from eNB) for discovery transmissions.
Observation 4
A common resource pool for both resource allocation types will diminish the interference advantage for type 2.
Observation 5
Any overlap between the resource pool for type 1 pool and the resource pool for type 2 will reduce the interference advantage for type 2.
Observation 6
The type 2 resource pool is transparent to announcing UEs.
Observation 7
ProSe authorization information is already known to eNB when UE initiates resource allocation.
Observation 8
Discovery type {ProSe commercial discovery, ProSe Public Safety discovery} is necessary for eNB to allocate resources efficiently.
Observation 9
Due to the similarity between Direct Discovery type 2 resource allocation and Direct Communication mode 1 resource allocation, similar resource allocation solutions can be considered.
Observation 10
To keep resources valid when a UE enters RRC_IDLE, any solution considered must avoid wasting resources, without introducing significant signalling overhead and standardization effort.


Based on the discussions in section 2 we propose the following: 
Proposal 1
For configuration of Direct Discovery monitoring, the UE only needs to monitor the resources included in the resource pool, which is specified by eNB via SIB.
Proposal 2
For configuration of Direct Discovery announcing using type 1 resource allocation, dedicated or broadcast signalling can be used.
Proposal 3
For Direct Discovery announcing using type 2 resource allocation, the UE sends a request to the eNB and may get a grant from the eNB directly without CN involvement.
Proposal 4
For Direct Discovery announcing using type 2 resource allocation, the UE sends a scheduling request (D-SR or RA-SR) to the eNB followed by a BSR based on which the properties specific for the discovery application is conveyed.
Proposal 5
The UE shall only transmit on the ProSe physical channel if it has a valid “D2D discovery grant”.
Proposal 6
Configuration of resources for periodical ProSe Direct Discovery shall be supported.
Proposal 7
Once UE enters RRC_IDLE, the resources allocated by the eNB are invalid.
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1. Discovery Req. (ProSe App ID, UE Identity, command=announce, application identity)







3. Discovery Resp. (ProSe App Code, validity timer)
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