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1 Introduction
The following agreements were made in RAN2 #86 in regards to mode selection for D2D scheduling assignments (see also [1], [2]):

	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.

10
The UE considers itself to be in exceptional conditions while T311 or T301 is running and may use mode-2 resources provided by the current cell. Further details (exit condition… FFS). 


In this contribution, we focus on the FFS aspects for mode selection.

2 Discussion
We see two main open issues remaining in the mode selection discussion:
a. Exit condition for operation in RRC_CONNECTED mode

b. Exceptional cases for RRC_IDLE mode

2.1 UEs operating in RRC_CONNECTED mode
2.1.1 Exit Conditions
In the last meeting, it was agreed to allow the use of Mode 2 resources during exception cases, i.e. while T311 or T301 is running. As shown in Figure 1 below, if D2D data arrives when timer T311 is running, the UE considers itself in an exception state and may begin to use eNB-configured Mode 2 resources. 

[image: image1.emf]RLF timer T310 T311

Radio link 

issues 

SNR< Qout 

T310 started

Radio Link 

failure

Detected

Mode 2

RLF 

process

D2D data/

D2D BSR 

triggered

Mode 1

Re-establishment

Request

Re-estab.

Message

T301

MAC: RACH 

failure

RLC Retx 

Failure

T310

expiry

Independent RLF 

Triggers


In this contribution, we discuss further the exit conditions from the exceptional state and UE behavior upon re-establishment failure or success.
If the re-establishment procedure is unsuccessful (i.e. T301 expired or re-establishment reject message is received), the UE will transition into RRC_IDLE mode.  The UE upon entering RRC_IDLE mode should an exceptional state and operate according to the IDLE mode configuration. The UE may be in the same cell but the network may have a different configured Mode 2 resource pool for IDLE mode UEs or the UE may be in a new cell, and thus, needs to obtain fresh D2D configuration and resource pool assignments from the new serving cell.
Thus, it is important to require the UE to stop using previously configured Mode 2 resources, and follow network configuration for IDLE mode UEs. 
Proposal 1: Upon re-establishment failure, UE should stop using any Mode 2 resources it was using when operating in exceptional state in RRC_CONNECTED mode and operate according to the IDLE mode configuration.

If the re-establishment procedure successfully completes (i.e. T301 is stopped upon receiving the RRCConnectionReestablishment message), the UE may be allowed/configured to continue D2D communications.  The UE can be configured with a D2D dedicated configuration using the RRCConnectionReestablishment, a subsequent RRC reconfiguration message, or may use SIB signaled Mode 2 resources cell. 
Regardless of how the UE is configured, two options can be considered.  

1.  UE stops being in exceptional state, stops using the configured exceptional Mode 2 resources and waits for an explicit re-configuration from the cell.
2.  The UE continues using the exceptional Mode 2 resources from the previous configuration until it obtains resources from the new serving cell. However, if the UE has re-established connection to a new cell, this may cause unexpected interference, if the D2D resources in the previous cell and new cell are not coordinated or if the eNB of the new cell wants the UE to stop D2D transmissions. 
Therefore, it would be simpler to mandate a UE to stop being in exceptional state and stop using exceptional state Mode 2 resources upon successful re-establishment completion.  
Proposal 2: Upon successful re-establishment, the UE is no longer considered to be in an exceptional state and stops using Mode 2 resources.
Currently, the eNB using the RRCConnectionReestablishment message may configure the UE with all necessary parameters to resume normal operations without any further delay. Thus, to avoid unnecessary interruption for D2D operation, it would be also preferable if D2D configuration and resources are also signalled in this message.  Otherwise, unnecessary subsequent RRC reconfiguration message will be required to configure the UE with D2D communications and further delays for potentially very important D2D communications may be experienced.
Proposal 3: The RRCConnectionReestablishment message carries dedicated resource configuration for D2D operations.
2.1.2 Additional triggers for RRC_CONNECTED

Several additional triggers (e.g. triggers based on measurements, grant request expiry, TAT expiry) have been discussed in previous meetings. However, before we introduce new triggers a careful analysis of the additional gains and need for each of these triggers should be performed.  
With regards to triggers based on measurements, in a properly provisioned network under normal conditions, link degradation in the downlink should trigger a handover or cell re-selection. If the UE loses coverage, then inevitably a failure condition will be triggered (e.g. RLF) and T311 will be started anyways.  If there is no loss of coverage, then the UE will just perform a handover and there would have been no need for the UE to initiate autonomous mode 2 operation. 
Other error conditions, such as delays in receiving a grant after SR/BSR, or TAT expiry have been proposed in earlier discussions.  However, one should consider that such conditions will eventually trigger a RACH procedure, which will initiate a re-establishment procedure if RACH access fails.  Therefore, the UE as per previous agreements will eventually start using Mode 2.  The additional triggers discussed may cause the UE to initiate transition to Mode 2 a bit faster than waiting for the T311 to start, however, the complexity associated to monitoring all these additional triggers may not justify the small gains, at least for the Rel-12 timeframe. 
Proposal 4: No additional triggers are needed to support exceptional state operation for RRC Connected mode UEs.

2.2 UEs operating in RRC_IDLE mode 

As agreed in RAN2 #86 [4], the eNB might configure all the UEs in the cell to use Mode 1 for D2D. The RRC_IDLE UEs camped normally to a suitable cell would need to perform RRC Connection establishment to obtain Mode 1 resources.  

Similar to the discussion for RRC_CONNECTED UEs, there could be error scenarios when the UE is unable to perform RRC Connection establishment and therefore unable to initiate D2D communications. A few example scenarios are as follows:

1.  A UE does not receive response to the RRCConnectionRequest, which could lead to T300 expiry.

2.  The UE cannot send RRCConnectionRequest due to cell barring (and D2D operations are not permitted in barred cells).

3.  RRCConnectionReject is received from the network (e.g. T302 is running).

Observation: There are error cases when UE in IDLE mode cannot connect to the network even though it is camped in a cell and can receive the SIBs.  
As per current procedures, the UE reports the error condition to higher layers, and the NAS can re-attempt the service request and therefore RRC establishment procedure according to NAS timers, which However, the retry timers for service requests can be quite large (even larger than T311 and T301) and if the UE is at cell edge the channel conditions may remain bad for some time and the UE can continuously fail the procedure. 
This implies that there may be large delay between the time the UE attempts to initiate D2D transmission and the time it can actually initiate transmission.  Similar to connected mode, the UE should be allowed to transition to Mode 2 communications when error conditions in idle mode are detected.  

Observation: The UE should be allowed to transition to Mode 2 when error conditions in idle mode are detected.
The different error conditions to be considered are discussed below.

2.2.1 T300 expiry condition
For the error condition when the T300 expires (no response is received), it is highly likely that the failure is due to channel conditions rather than cell or network overload.  Therefore, as a baseline to avoid long delays when the UE is in RRC_IDLE and the channel conditions are undesirable, the UE should consider itself to be in an exception state and start Mode 2. 

Proposal 5: UE is be allowed to use Mode 2 resources when T300 expires.  
2.2.2 RRC Connection Rejection condition
After receiving a RRC Connection Rejection message the UE cannot initiate another RRC connection establishment procedure until the T302 timer expires.  The value of T302 is fairly large (wait Time can be up to 16secs), and doing so may significantly delay D2D transmissions.  

Some companies have proposed a new establishment cause for D2D, which would allow the network to avoid rejecting connection requests for D2D and therefore minimizing D2D transmission delays. 
However, there are only few remaining establishment cause values, and we should carefully consider the motivation for using them. 

If the UE does receive a RRC connection rejection, to avoid delays in D2D communications, the UE can start using Mode 2 communication until a new RRC connection establishment procedure is allowed to be initiated.

The cause of a RRC connection rejection may be due to network or cell overload, therefore, some network vendors may have a preference to not allow D2D UEs to use any cell resources. However, if the network has already set aside resources for Mode 2, allowing these UEs to use these resources will not cause an increase cellular network load and may in fact be preferable during congestion situation.  
Proposal 6: UE is allowed to use Mode 2 resources when T302 is running.
2.2.3 Access Barring condition
A UE may be in a barred cell or can detect that a cell is barred when initiating a RRC Connection establishment request (e.g. T303 is running).  
In this situation, in order to avoid undue delays in transmitting D2D data, following two options can be considered:
1. Option 1: In this option, all mobile originated data calls (D2D and non-D2D) are handled in the same manner in the access barring check procedure. When cell access is barred for mobile originated data (i.e. ac-BarringForMO-Data is set), in order to avoid long delays for D2D traffic, the UE is allowed to use Mode 2 resources during the period of the barring condition.
2. Option 2: In this option, D2D and non-D2D mobile originated access requests are handled separately in the access barring check procedure. Access request for D2D may be prioritized over normal mobile originated data, and the network is able to configure barring for D2D traffic separately from normal traffic. For example, the network may configure a separate flag to indicate access barring condition for D2D traffic (e.g. ac-BarringForD2D flag is defined).
The key advantage of Option 2 is that it allows network some additional flexibility to prioritize critical public safety communication over non-critical cellular mobile originated data. However, this option is more complex and may need further discussions in the future releases, for e.g., when commercial D2D communications are supported.
Option 1 is simpler and can be more easily specified. For Rel-12, in order to minimize specification impact, we think Option 1 is preferable.
Proposal 7: Agree that all mobile originated data calls (D2D and non-D2D) are handled in the same manner in the access barring check procedure.
Proposal 8: Agree that the UE is allowed to use Mode 2 resources when cell access is barred (e.g. T303 is running).
3 Conclusion
In this paper, we analyze the FFS aspects for mode selection. Based on our analysis, RAN2 is requested to discuss and agree to the following proposals:
Proposal 1: Upon re-establishment failure, UE should stop using any Mode 2 resources it was using when operating in exceptional state in RRC_CONNECTED mode and operate according to the IDLE mode configuration.

Proposal 2: Upon successful re-establishment, the UE is no longer considered to be in an exceptional state and stops using Mode 2 resources.
Proposal 3: The RRCConnectionReestablishment message carries dedicated resource configuration for D2D operations.

Proposal 4: No additional triggers are needed to support exceptional state operation for RRC Connected mode UEs.

Proposal 5: UE is be allowed to use Mode 2 resources when T300 expires 
Proposal 6: UE is allowed to use Mode 2 resources when T302 is running.

Proposal 7: Agree that all mobile originated data calls (D2D and non-D2D) are handled in the same manner in the access barring check procedure.
Proposal 8: Agree that the UE is allowed to use Mode 2 resources when cell access is barred (e.g. T303 is running).
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