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1
Introduction
In RAN2 #86 following agreements were made for ProSe [1]:
	Agreements

1
Introduce one ProSe SIB for all common configuration, covering discovery and communication.

2
Re-use the RRCConnectionReconfiguration message to assign all dedicated ProSe configuration parameters

3
As baseline, re-use the UEAssistanceInformation message for requesting ProSe discovery resources


In RAN2 #87 following agreements were made for multi carrier ProSe operation [2]:

	1
A UE that is camped (due to cell reselection priorities) or connected on one carrier but interested in ProSe operation on another carrier shall attempt to find cells on the ProSe carrier and thereby determine whether it is “in-coverage” (i.e., detect case A and B in Figure 1 or R2-143572).

2
A CONNECTED UE sends a ProSe indication to its serving cell when it wants perform ProSe communication. The indication contains the intended ProSe frequency.

3
The serving cell may configure an inter-frequency RRM measurement on the ProSe carrier and based on the measurement report trigger inter-frequency mobility to that ProSe carrier once the UE enters coverage on a cell on the ProSe carrier. 

4
An IDLE UE may reselect to the ProSe carrier once it detects a suitable cell there. 

5
If the UE detects a cell on the ProSe carrier (bullet 1) the UE shall no longer use the ProSe resources indicated in UICC for that frequency (if the RAN does not provide the UE with ProSe resources in SIB or dedicated signalling, the UE stops ProSe operation in order not to harm the existing network). 

6
For Rel-12 we assume that all ProSe communication (for a UE) is performed on a single carrier which is known by pre-configuration to UEs.  


In this document signaling details for ProSe Direct Communication is discussed.
2  
Discussion
RAN1 sent RRC parameters list in LS [5]. As per LS resource pools for SA are based on following parameters:

	SA  & Mode 2 data period.
	saPeriod

	Number of PRBs for serving cell's SA resource pool  
	saNumPRB

	Start PRB offset for serving cell's SA resource pool 
	saStartPRB

	End PRB offset for serving cell's SA resource pool
	saEndPRB

	Offset indication  for serving cell's SA resource pool within a  SA period
	saOffsetIndicator

	Bitmap for serving cell's SA resource pool
	saSubframeBitmap 


Figure 1 and Figure 2 shows the SA pool.
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Figure 1: Periodic SA Resource Pool Model
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Figure 2: FDM of SA resources and WAN resources inside SA subframe

Observation 1: Resource pool information in SIB and dedicated will be based on RAN1 RRC parameter LS[5].

RAN1 mentioned that starting point of subframes reserved for SA called as Offset indication (1ms granularity) is upto RAN2 to define as one or two values. In our understanding two options of defining offset indication are as follows:

Option 1: Offset is from SFN = 0 of serving cell. Neighbor cell resource offset are also provided with respect to SFN = 0 of the serving cell.

Option 2: Offset is represented by two values. First value is SFN offset between serving and neighbour cell, second value is starting point of SA subframe with respect to SFN = 0 of neighbour cell.

We believe option 2 can make SIB signalling complicated without much gain; whereas option 1 is quite simple.

Proposal 1: Starting point of SA subframes (offset Indication) is based on option 1 i.e. resource pool offset for both serving and neighbour cell are provided with respect to SFN = 0 of serving cell as one value.

Observation 2: Data pool has similar parameters as per RAN1 LS [5]

2.1 ProSe communication dedicated signaling 
2.1.1 General framework of ProSe dedicated signaling
In RAN2 #86 following agreements were made for ProSe Direct Communication [1]:
	Agreements
1
While being in the coverage area of an E-UTRA cell, the UE may only perform ProSe Direct Communication Transmission on the UL carrier of that cell only on the resources assigned by that cell (even if resources of that carrier have been pre-configured e.g. in UICC). 

3
A UE in RRC_CONNECTED that is authorized to perform ProSe Direct Communication transmission indicates to the eNB that it wants to perform ProSe Direct Communication transmissions. 

4
The eNB validates whether the UE in RRC_CONNECTED is authorized for ProSe Direct Communication transmission using the UE context received from MME.

5
The eNB may configure a UE in RRC_CONNECTED by dedicated signalling with a mode 2 resource allocation transmission resource pool that may be used without constraints while the UE is RRC_CONNECTED. 

5a
Alternatively, the eNB may configure a UE in RRC_CONNECTED by dedicated signalling with a mode 2 resource allocation transmission resource pool which the UE is allowed to use only in exceptional cases and rely on mode-1 otherwise.

6
The eNB may provide in SIB a mode 2 resource allocation transmission resource pool that authorised UEs may use while in IDLE. 

6a
If the eNB does not provide mode-2 resources in SIB but indicates that D2D is supported, the UE needs to enter RRC_CONNECTED if it wants to perform ProSe Direct Communication transmission. 


In RAN2 #87 following agreements was made for ProSe indication from UE to eNB [2]:


	2
A CONNECTED UE sends a ProSe indication to its serving cell when it wants perform ProSe communication. The indication contains the intended ProSe frequency.


We note that above agreements are in line with agreements made for ProSe Direct Discovery as well; therefore similar to ProSe Direct Discovery UEAssistanceInformation message should be used for ProSe Direct Communication.

Proposal 2: ProSe Direct Communication indication should be used as part of UEAssistanceInformation message frame work when UE want to perform ProSe communication.

As it is agreed that when UE wants to perform ProSe Communication UE sends the ProSe indication. Based on this indication eNB can configure certain inter frequency RRM. It is better to make the clean entry and exit behaviour for the UE; there for it is better to send ProSe indication when UE no longer wants to perform ProSe Communication. 

Proposal 3: ProSe Direct Communication indication should be used as part of UEAssistanceInformation message frame work, when UE no longer wants to perform ProSe communication.

In RAN1 #77 RAN1 made following agreements [2]:

	· For Mode 1, DCI format which is same size as existing DCI format 0 is used for allocating D2D Data and SA

· Same grant for D2D Data and SA

· For Mode 1, a D2D RNTI is used to distinguish a grant for WAN from grant from D2D


As per this agreement a new RNTI (D2D RNTI) will be used to distinguish UL grant, and grant for ProSe Direct Communication in Mode 1. eNB sends RRCConnectionReconfiguraiton message to UE in response to ProSe Direct Communication indication. ProSe RNTI (D2D RNTI) is allocated to UE in the same RRCConnectionReconfiguration message.

Proposal 4: eNB sends RRCConnectionReconfiguraiton message to UE in response to ProSe Direct Communication indication. ProSe RNTI (D2D RNTI) is allocated to UE in the same RRCConnectionReconfiguration message.
Use of UEAssistanceInformation for prose communication indication provides flexibility to transmit the indication at any time. It is not required to add anything extra in RRC Connection Request message or RRC Connection Setup Complete for ProSe Communication. 

Proposal 5: No change required in RRC Connection Request message or RRC Connection Setup Complete for ProSe Communication. 

To avoid excessive signalling of ProSe Direct Communication (in UEAssistanceInformation) indication Prohibt timer and/ or sending indication only if there is a change in content is introduced.

Proposal 6: To avoid excessive signalling of ProSe Direct Communication (in UEAssistanceInformation) indication Prohibt timer and/ or sending indication only if there is a change in content is introduced.
2.1.2 Group Priority Handling for Mode 1 (Additional content in ProSeCommIndication)

In RAN2#87 User Plane Session following agreements were made for ProSe –BSR[2]:

	=>
Group Index is informed to the eNB by BSR (either explicit or implicit).

=>
The eNB is aware of Group ID, and mapping relation between Group ID and Group Index.

=>
The UE reports Group ID, and mapping between Group ID and Group Index to the eNB.


Presence of Group Index in ProSe-BSR allow eNB to perform group priority handling for Mode 1 (see section 2.3 of [3]). It also can be used to handle half duplex issue to some extent. As Destination L2 ID can be quite big (e.g. 32 to 48 bits), so it is big overhead to send so many bits in each ProSe-BSR. To overcome this problem we can have two approces:

Approach 1: ProSe Direct Communication indication (in UEAssistanceInformation) contains a list of Destination L2 ID which corresponds to all the group this UE is interested to communicate at a certain time. Then ProSe BSR contains index to the list provided in UEAssistanceInformation.
Approach 2: Group ID to Index mapping is provided to UE by ProSe function through PC3 interface, and eNB gets Group ID and index mapping for the UE during authorisation process as it can be stored as UE subscription info. However it is domain of SA2.  
Using approach 1 we can keep number of bits required in ProSe-BSR for group Index low (3 bits). Approach 2 is rather static in nature and if UE can potentially be member of large number of groups then we might need more bits in ProSe-BSR. As anyway we need one Byte in ProSe-BSR to make ProSe-BSR octet aligned we can use option 2 as well and go for more number of bits for group index.
Proposal 7: RAN2 to discuss and decide which approach (between Approach 1 and Approach 2) to select for providing mapping between Group ID and Index so that the mapping is same between UE and eNB.
2.2 Intercell Handover

During Handover source cell transfers those information that the UE provided to the source eNB in ProSeDirect CommunicationIndication as proposed above as part of UE context transfer using backhaul signaling. 

Proposal 8: During Handover source cell transfers those information that the UE provided to the source eNB in ProSeDirect CommunicationIndication as proposed above as part of UE context transfer using backhaul signaling. 
2.3 Group Priority handling in Mode 2 (SIB details for ProSe Direct communication)

RAN1 has agreed parameters for ProSe direct communication on how to represent SA, data resources, power control etc. These parameters will anyway be incorporated in SIB. However to handle Group priority handling (see section 2.3 of [3]) in case of Mode 2 we can associate different transmission pool with different priority level. RAN1 has agreed to have upto four pools for ProSe communication [4]. So pools can have priority level say High/Mid/Low associated. UE can have knowledge of priority of all the groups for which it is member from ProSe function as part of pre-configuration information. UE selects appropriate pool for its communication based on SIB indicated resource pool priority and Group priority. 

Proposal 9:  UE selects appropriate pool for its communication based on SIB indicated resource pool priority (each pool will have corresponding associated priority) and Group priority.
2.4 ACB for ProSe Direct Communication

Public Safety UE can have higher Access class, so depending on Access Class of the Public Safety UE corresponding ABC parameters will be applicable, and there is no need for any additional ACB parameters for ProSe Direct Communication.  

Proposal 10: Public Safety UE can have higher Access class, so depending on Access Class of the Public Safety UE corresponding ABC parameters will be applicable, and there is no need for any additional ACB parameters for ProSe Direct Communication. 

It can be argued that since resources for D2D might be different than WAN resources so use of different value of establishment cause for ProSe communication can help eNB admit the call. However in case of mode 1 UE rely on both D2D resources and WAN resources (for SR and ProSe-BSR), so the argument for different D2D resource is bit week. No need for new establishment cause for ProSe communication; it is better to keep design simple and use existing establishment cause in RRC Connection Request message.
Proposal 11: No need for new establishment cause for ProSe communication; it is better to keep design simple and use existing establishment cause in RRC Connection Request message.
2.5 Miscelaneous
As agreed in RAN2#87[1]:
	The serving cell may configure an inter-frequency RRM measurement on the ProSe carrier and based on the measurement report trigger inter-frequency mobility to that ProSe carrier once the UE enters coverage on a cell on the ProSe carrier. 


One issue that needs discussion is what should happen when the inter-frequency mobility fails? To avoid long interruption UE can still be able to perform D2D on ProSe-Carrier.

Proposal 12: when the inter-frequency mobility fails, to avoid long interruption UE should still be able to perform D2D on ProSe-Carrier.

3 
Conclusion

In this contribution, we presented signaling details for ProSe Direct Communication. We propose:
Proposal 1: Starting point of SA subframes (offset Indication) is based on option 1 i.e. resource pool offset for both serving and neighbour cell are provided with respect to SFN = 0 of serving cell as one value.

Proposal 2: ProSe Direct Communication indication should be used as part of UEAssistanceInformation message frame work when UE want to perform ProSe communication.
Proposal 3: ProSe Direct Communication indication should be used as part of UEAssistanceInformation message frame work, when UE no longer wants to perform ProSe communication.

Proposal 4: eNB sends RRCConnectionReconfiguraiton message to UE in response to ProSe Direct Communication indication. ProSe RNTI (D2D RNTI) is allocated to UE in the same RRCConnectionReconfiguration message.
Proposal 5: No change required in RRC Connection Request message or RRC Connection Setup Complete for ProSe Communication. 

Proposal 6: To avoid excessive signalling of ProSe Direct Communication (in UEAssistanceInformation) indication Prohibt timer and/ or sending indication only if there is a change in content is introduced.
Proposal 7: RAN2 to discuss and decide which approach (between Approach 1 and Approach 2) to select for providing mapping between Group ID and Index so that the mapping is same between UE and eNB.
Proposal 8: During Handover source cell transfers those information that the UE provided to the source eNB in ProSeDirect CommunicationIndication as proposed above as part of UE context transfer using backhaul signaling. 
Proposal 9:  UE selects appropriate pool for its communication based on SIB indicated resource pool priority (each pool will have corresponding associated priority) and Group priority.

Proposal 10: Public Safety UE can have higher Access class, so depending on Access Class of the Public Safety UE corresponding ABC parameters will be applicable, and there is no need for any additional ACB parameters for ProSe Direct Communication. 

Proposal 11: No need for new establishment cause for ProSe communication; it is better to keep design simple and use existing establishment cause in RRC Connection Request message.
Proposal 12: when the inter-frequency mobility fails, to avoid long interruption UE should still be able to perform D2D on ProSe-Carrier.
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