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1	Introduction
According to the current running stage 2 CR for 36.300 [2] the behaviour on resource allocation mode selection is as follows:
A UE is considered in-coverage if it has a serving cell (i.e. the UE is RRC_CONNECTED or is camping on a cell in RRC_IDLE). The following rules apply for the UE:
-	If the UE is out of coverage it can only use mode 2.
-	If the UE is in coverage it may use mode 21 if the eNB configures it accordingly. 
-	If the UE is in coverage it may use mode 12 if the eNB configures it accordingly.  During normal operation UE changes from Mode 1 to Mode 2 or mode 2 to mode 1 if it is configured by eNB to do so.
-	When there are no exceptional conditions, UE changes from Mode 1 to Mode 2 or mode 2 to mode 1 only if it is configured by eNB to do so. If the UE is in coverage it shall use only the mode indicated by eNB configuration unless one of the exceptional cases occurs. 
-	The UE considers itself to be in exceptional conditions while T311 or T301 is running.
-	When an exceptional case occurs the UE is allowed to use mode 2 temporarily even though it was configured to use mode 1.
Editor’s Note: Exit conditions and additional Ccriteria for the exceptional cases and exit conditions are FFS. (e.g. if UE fails to establish an RRC Connection). 
Editor’s Note: RAN2 intends to define the exceptional cases rather than an edge-of-coverage “state”. 
Editor’s Note: How resource allocation mode is configured and changed is FFS.
While being in the coverage area of an E-UTRA cell, the UE mayshall only perform ProSe Direct Communication Transmission on the resources assigned by that cell on UL carrier only on the resources assigned by that cell, even if resources of that carrier have been pre-configured e.g. in UICC).
For UEs in RRC_IDLE:
-	The eNB may select one of the following options: 
-	The eNB may provide a Mode 2 transmission resource pool in SIB. UEs that are authorized for Prose Direct Communication use these resources for ProSe Direct Ccommunication in RRC_IDLE. 
-	The eNB may indicate in SIB that it supports D2DProSe Direct Communication  but does not provide resources for itProSe Direct Communication. UEs need to enter RRC_CONNECTED to perform ProSe Direct Communication transmission. 
For UEs in RRC_CONNECTED:
-	A UE in RRC_CONNECTED that is authorized to perform ProSe Direct Communication transmission, when it needs to perform ProSe Direct Communication transmission indicates to the eNB that it wants to perform ProSe Direct Communication transmissions. 
-	The eNB validates whether the UE in RRC_CONNECTED is authorized for ProSe Direct Communication transmission using the UE context received from MME.
-	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. 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.
In this contribution we try to address some of the open issues on resource allocation mode selection and how those impact the current agreeements.
2	D2D resource mode selection
According to the public safety requirements, D2D communication needs to be possible even in case of NW failure, coverage and high cellular load and any delay or gap in service transitioning between modes during exceptional cases should be minimised. 
RAN2 have already recognised this and as a result the UE is allowed to use mode 2 resources while T311 or T301 are running. However, there are other situations which may occur that can prevent a UE from being able to communicate while using mode 1, or preparing to use mode 1.
In order to identify the cases which need to be addressed, we must first clarify the UE behaviour when in idle mode as this is not fully clear from the existing agreements. 
2.1	Idle Mode
There are 2 idle mode cases
1) UE in idle mode needs to start a D2D transmission
2) UE in idle mode has an ongoing D2D transmission (e.g. started when out of coverage, or has switched from mode 1->mode 2 due to exceptional case)
Since mode 1 is more efficient due to eNB scheduling of resource usage as opposed to UE contention based, we expect that in both cases that the UE shall attempt to obtain mode 1 resources by triggering an RRC Connection Establishment, assuming that the network configures mode 1 in system information (as opposed to mode 2 being used only). 
Proposal 1: Whether Mode 1 is used needs to be configurable in system information. 
1a: If mode 1 is enabled in system information, a UE shall trigger RRC Connection Establishment when there is a D2D transmission starting or ongoing. 
1b: If mode 1 is not enabled in system information, UE always uses mode 2 and does not trigger RRC Connection Establishment for D2D transmission (RRC Connection may be triggered due to other reasons)
While we expect that mode 1 is an optional mode for the network, mode 2 has to be available otherwise public safety UEs may not be able to perform a D2D transmission – if mode 1 is not enabled then the pool needs to be available so that the UE can use mode 2, and if mode 1 is configured the pool has to be available for the exceptional cases. Therefore, there is no need to broadcast whether mode 2 is allowed, it is allowed by default according to the existing agreements and proposal 1 above, and a network which allows public safety UEs to operate on that frequency has to always provide a mode 2 resource pool to address the exceptional case. 
Proposal 2: No need for mode 2 to be independently allowable in system information – i.e. it is a choice of mode 1 or mode 2. 
2a: Mode 2 resource pool is either a mandatory IE in the D2D SIB (i.e. it is not OPTIONAL in asn.1) or it has a default behaviour which enables use of the preconfigured out of coverage resource pool for mode 2 if not signalled in the SIB.

2.2	Connected Mode
The above proposals define the basic “normal” operation of D2D resource allocation mode selection. In addition, we think it should be possible for the network to be able to control the mode selection on a per UE basis, since the UE mode also needs to be signalled upon handover and the network needs to be able to configure the UE into mode 2 should the UE report event A1. It makes sense, therefore, to allow the NW to reconfigure the UE resource allocation mode at any time (including immediately after RRC Connection Establishment – rather than start performing mode 1 resource allocation, the NW may configure UE to use mode 2).
Proposal 3: Network may reconfigure UE between mode 1 and mode 2 using dedicated signalling at any time.

3 	Exceptional Cases
The above proposals cover most of the normal cases in idle mode and connected mode and allow flexible configuration by the network. However there are cases which may occur that are still not covered.
1) What happens during RRC Connection Establishment? 
2) What happens while waiting for a mode 1 resource request response/allocation in connected mode?
A simple approach could be to agree to always allow mode 2 resource allocation while a mode 1 resource has not been allocated, and this would cover all of the above cases. However, this may not be efficient in case of normal operation and is not the intention of having the mode 1 configured in the network. Therefore mode 2 should not be allowed except upon detection of the exceptional cases. 

3.1	Idle Mode
Mode 2 not being allowed except upon detection of exceptional cases would imply that UE is not allowed to use mode 2 while attempting RRC Connection Establishment, since the normal case would mean UE will establish the connection after a relatively short delay and then eNB will proceed to mode 1 operation. However, there are many reasons why RRC Connection Establishment can fail and this would cause unacceptable delay to public safety communication. In these cases the UE should be allowed to use mode 2. 
Proposal 4: RRC Connection Establishment failure for any of the existing reasons shall be considered as an exceptional case and UE is allowed to use mode 2 until a subsequent attempt is successful. 
4a: On the first attempt UE shall wait until RRC Connection establishment procedure completion or failure before using mode 1 or 2. 

3.2	Connected Mode
Even in connected mode, there may be a reason that the UE does not receive a response to a mode 1 resource request, including uplink or downlink coverage issues or NW load. Hence we should also define a maximum time the UE waits or retries (or a combination of these criteria) before using mode 2. 
Proposal 5: UE shall use mode 2 after a number of attempts at requesting mode 1 resource or a maximum time during which the UE has received no response. 
5a: The maximum time or number of retries should be configurable, however the maximum configurable values need to be defined in order to satisfy public safety requirements. 


4	Signalling
With the above proposals in mind, we can directly relate these to the running CR [3]
Currently the new system information block includes an optional IE for mode 2 resource pool. Since we will need an indication of whether mode 1 is to be used as well as the mode 2 resources to be used in case of exceptional case of RRC Connection Establishment Failure as well as resource request timeout, then a similar approach as in RRCConnectionReconfiguration is needed – in fact the same IE may be employed. 
The Tx resource pool should indicate a purpose – whether the pool is for normal use (in which case mode 1 is not configured as per proposal 1b) or for exceptional case use (in which case mode 1 is configured as per proposal 1a). 
If D2D communication reception is allowed then it does not make any sense to disallow transmission, because otherwise public safety devices will be unable to communicate when in the coverage area of an eNB which is clearly not satisfactory for the public safety case. Therefore the resource pool should be a mandatory information element if D2D communication is configured. At least, the resource pool should be a mandatory IE if D2D transmission is enabled even if it is agreed that Rx and Tx may be individually enabled, because the resource pool is always needed regardless of the resource allocation mode, to ensure exceptional cases are handled. Also this simplifies matters if we require eNB to always include the resource pool in a reconfiguration.

In summary, we propose for both system information and RRC reconfiguration to use the same IE with the following details:
Proposal 6: For asn.1 and procedural details:
6a: Use the commTxPoolUse-r12 to determine whether mode 1 or mode 2 is used. 
6b: Rename the IE commTxPoolUse-r12 to indicate that this mainly refers to the resource allocation mode selection. This also implies resource pool purpose.
6c: commTxResourcePool-r12 is a mandatory IE if D2D transmission is enabled in that cell. 

ProseCommConfig-r12 ::= 	SEQUENCE	{
	-- FFS if delta signalling should be supported for this IE
	-- FFS if the Rx resource pool can be provided by dedicated signalling
	commSA-RxResourcePoolDedicated-r12				ProseCommSA-ResourcePool-r12 	OPTIONAL,	-- Need OR
	commTxResourcePool-r12					SEQUENCE {
		commTxPoolUseresourceMode-r12						ENUMERATED {normalmode1, exceptionalmode2),
		commSA-TxResourcePoolDedicated-r12				ProseCommSA-ResourcePool-r12,
		-- FFS whether to signal data Tx resources (needed if not always be inferrable from
		--  the SA Tx resources
		commData-TxResourcePoolDedicated-r12				ProseCommDataResourcePool-r12	OPTIONAL -- Need OR
	} 																	OPTIONAL	-- Need OR
	...
}


5	Conclusion
Proposed agreements: 
1: Whether Mode 1 is used needs to be configurable in system information. 
1a: If mode 1 is enabled in system information, a UE shall trigger RRC Connection Establishment when there is a D2D transmission starting or ongoing.
1b: If mode 1 is not enabled in system information, UE always uses mode 2 and does not trigger RRC Connection Establishment for D2D transmission (RRC Connection may be triggered due to other reasons)

2: No need for mode 2 to be independently allowable in system information – i.e. it is a choice of mode 1 or mode 
2a: Mode 2 resource pool is either a mandatory IE in the D2D SIB (i.e. it is not OPTIONAL in asn.1) or it has a default behaviour which enables use of the preconfigured out of coverage resource pool for mode 2 if not signalled in the SIB.

3: Network may reconfigure UE between mode 1 and mode 2 using dedicated signalling at any time.

4: RRC Connection Establishment failure for any of the existing reasons shall be considered as an exceptional case and UE is allowed to use mode 2 until a subsequent attempt is successful. 
4a: On the first attempt UE shall wait until RRC Connection establishment procedure completion or failure before using mode 1 or 2. 

5: UE shall use mode 2 after a number of attempts at requesting mode 1 resource or a maximum time during which the UE has received no response. 
5a: The maximum time or number of retries should be configurable, however the maximum configurable values need to be defined in order to satisfy public safety requirements. 

6: For asn.1 and procedural details:
6a: Use the commTxPoolUse-r12 to determine whether mode 1 or mode 2 is used. 
6b: Rename the IE commTxPoolUse-r12 to indicate that this mainly refers to the resource allocation mode selection. This also implies resource pool purpose.
6c: commTxResourcePool-r12 is a mandatory IE if D2D transmission is enabled in that cell. 
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