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1. Introduction
In RAN2#85bis meeting, some agreements on signaling flows for D2D discovery were reached. In this contribution, we further discuss and conclude on some open issues on signaling flows of D2D discovery.
2. Discussion
2.1. IDLE UEs
For UEs in RRC_IDLE, the following were agreed [1]
	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.



With bullet 1a, some IDLE UEs may want to use resource allocation Type 2B, e.g., due to too much congestion in the shared resources of Type 1. They might enter the connected state in order to use Type 2B, but if the network does not support Type 2B, the RRC connection establishment procedures will lead to unnecessary signaling overhead and increased RACH load. To avoid the negative effects, the network had better indicate whether it support Type2B or not.
Proposal 1: eNB should provide an indicator in SIB to indicate whether it supports Type 2B resource allocation in the case of type 1 transmission resource pool is broadcasted via SIB.
With bullet 1b, one question is whether the Type 1 resources assigned by eNB can still be used if UE enters RRC IDLE state. In our view, if UE enters RRC IDLE state, the configured resources shall be released, because otherwise it is difficult for eNB to adjust the resources of Type 1 and thus makes the resource splitting between D2D and D2N inefficient. Furthermore, to release the configured resource when UE moves into the IDLE state seems to be common operation in the current LTE system. 
Proposal 2: If UE enters RRC IDLE state, it shall release the resources configured by eNB via dedicated signaling.
Another question is when UE releases the Type 1 resources used in IDLE state if it enters the RRC CONNECTED state. There are four options:
Opt1: Release before the UE sends RRCconnectionRequest message;
Opt2: Release when the UE completes RRC connection establishment procedure;
Opt3: Release before the UE sends D2D discovery transmission resource request to the eNB;
Opt4: Release when the UE receives new D2D discovery transmission resources from the eNB.
Our preference is option 4, i.e., UE can use the Type 1 resources configured by SIB until it is configured with new Type 1 resources or it is configured with Type 2B resource allocation. In this way, service continuity can be best ensured. 
Proposal 3:  When UE enters RRC CONNECTED from IDLE, it can continue using the resources acquired in IDLE state until it receives the D2D resource configuration from eNB.
2.2. Connected UEs
For UEs in RRC_CONNECTED, the following were agreed [1]:
	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)


2.2.1
D2D discovery transmission resource request 
In this section, we will discuss the details of D2D discovery request procedures, which include the following items:
1) How to determine the periodicity of the D2D discovery resource
In Type 2B, the resource is assigned to UE in a semi-persistent manner. It needs further discussion how eNB determines the proper periodicity of the resource allocation. Intuitively, the resource is assigned periodically according to the requirement of the D2D discovery application. But, currently no such information can be acquired from upper layer, e.g. application layer. Thus some guidance may be necessary from SA2 whether such information can be provided to RAN in order to decide the periodicity of the D2D discovery resource. If such information is available in the UE, it may be able to report it to the eNB as part of the resource request message. 
2) Whether RAN supports parallel discovery messages within one discovery period
It needs clarification whether/how RAN handles multiple D2D discovery messages in parallel. There seems to be use case of supporting parallel messages as a UE may be interested to perform D2D discovery for multiple applications. If parallel messages are supported in a discovery period, a D2D discovery ID may need to be included in the resource request message in order to distinguish the different D2D discovery applications. If parallel messages are not supported from AS point of view, some rules may be needed, e.g., the new D2D discovery message received from upper layer always replace the old one, or some information exchange between AS layer and upper layer in order to avoid multiple D2D discovery messages seen by AS layer. 
3) Priority handling of the discovery messages
If resources are limited, the eNB may allocate transmission resources only for some D2D discovery messages with relatively higher priority. The granularity of D2D discovery priority may be per D2D discovery application or per UE. We suggest to ask for SA2’s guidance on this aspect.
Proposal 4:  RAN2 can ask for SA2’s guidance on the following aspects:
· How to determine the periodicity of D2D discovery resource
· Whether RAN supports parallel discovery messages within one discovery period, and
· How to handle the priority of the discovery messages
In addition, the request UE knows when the D2D discovery service terminates. Thus the UE can indicate to the eNB if it wants to stop the D2D discovery transmission via D2D discovery transmission resource request message. Based on the indication, eNB can de-configure the allocated D2D transmission resources. 
Proposal 5: UE can indicate the eNB to stop the D2D discovery transmission by RRC signaling. Based on the indication, eNB can de-configure the D2D transmission resources of this UE.
2.2.2
D2D discovery transmission resource allocation
Using PDCCH to activate/deactivate resources for Type 2B
It is FFS whether PDCCH is used for activation/deactivation of discovery transmission resources in the case of Type 2B. For VOIP traffic, there are talk spurt and silent period and in this case using PDCCH to activate/deactivate can realize fast switch between the two periods. However, there seems to no similar use case for D2D discovery. 
Proposal 6:  It is unnecessary to use PDCCH to activate/deactivate discovery transmission resources in Type 2B.
Contents of resource allocation message
The eNB may configure the UE with Type 1 or Type 2B resources via dedicated signaling after receiving the resource request message from the UE. 
For Type 1, if the eNB has already provided a Type 1 transmission pool in SIB, it may only indicate the UE to use resources in the Type 1 transmission pool broadcasted via SIB. Otherwise, eNB needs to include a Type 1 transmission pool in response of the resource request message from the UE. 
If Type 2B is configured, corresponding resources are indicated in the response message, e.g., the position in time and frequency, the periodicity and so on. The exact formats of Type 2B transmission resources can wait for conclusions of RAN1.
Furthermore, if multiple D2D discovery messages are transmitted by a UE within a discovery period, some identities are needed in the resource allocation message, in order to distinguish the resources for different D2D discovery messages. More details on this can be discussed based on the guidance from SA2 (if we send LS as suggested in section 2.2.1).
Proposal 7:  For Type1 resource allocation, if the Type1 resource pool is indicated in SIB, only Type1 indication should be indicated in the resource allocation message. Otherwise, the Type1 resource pool should be included.

Proposal 8: For Type2B resource allocation, the detailed resource and its periodicity should be included in the resource allocation message. In addition, if parallel discovery is supported, the relationship between the detailed resource and D2D discovery message should also be included.

3. Conclusion

In this contribution, we discuss on the detailed signalling flows for D2D discovery. Our proposals are summarized in the following.
Proposal 1: eNB should provide an indicator in SIB to indicate whether it supports Type 2B resource allocation in the case of type 1 transmission resource pool is broadcasted via SIB.
Proposal 2: If UE enters RRC IDLE state, it shall release the resources configured by eNB via dedicated signaling.
Proposal 3:  When UE enters RRC CONNECTED from IDLE, it can continue using the resources acquired in IDLE state until it receives the D2D resource configuration from eNB.
Proposal 4:  RAN2 can ask for SA2’s guidance on the following aspects:
· How to determine the periodicity of D2D discovery resource
· Whether RAN supports parallel discovery messages within one discovery period, and
· How to handle the priority of the discovery messages
Proposal 5: UE can indicate the eNB to stop the D2D discovery transmission by RRC signaling. Based on the indication, eNB can de-configure the D2D transmission resources of this UE.
Proposal 6:  It is unnecessary to use PDCCH to activate/deactivate discovery transmission resources in Type 2B.
Proposal 7:  For Type1 resource allocation, if the Type1 resource pool is indicated in SIB, only Type1 indication should be included in the resource allocation message. Otherwise, the Type1 resource pool should be included.

Proposal 8: For Type2B resource allocation, the detailed resource and its periodicity should be included in the resource allocation message. In addition, if parallel discovery is supported, the relationship between the detailed resource and D2D discovery message should also be included.

4. Reference
[1]      Chairman notes, RAN2 #85bis
PAGE  
4
R2-142103

