Page 4



3GPP TSG-RAN2 Meeting #87bis 
R2-144553
Shanghai, China, 6-11 October 2014

Agenda Item:
7.3.2.1.3
Source:
InterDigital Communications 

Title:
Remaining aspects of Mode Switching
Document for:
Discussion, Decision
1 Introduction
In regards to exceptional cases, the following agreements have been made in RAN2:
· If the UE is configured to use Mode 1, there may be exceptional cases where the UE is allowed to use mode 2 temporarily
· The UE is allowed to use Mode 2 resources temporarily (e.g. be in an exception condition) when:

· T311 or T301 is running

· T310 is running

· The Mode 2 fallback resource pool is provided via dedicated signaling 
It is noted, that an exceptional condition is defined as a mode of operation in which the UE is temporarily allowed to use Mode 2 resources, even though it is configured to use and request Mode 1.
In order to conclude the discussion on temporary use Mode 2 resources, RAN2 needs to discuss and agree on the following aspects:
· When to stop using mode 2 resources and resume using Mode 1 operation (e.g. exit conditions)

· Whether the UE should be allowed to temporarily use Mode 2 resources when in idle mode
· in Idle Mode

· Whether any additional triggers are required (e.g. when the UE has requested a grant but hasn’t received one for a given duration)
In this contribution we discuss the open issues and propose a way forward.
2 Discussion on UE operating in RRC_CONNECTED
As agreed in RAN2, the UE can start using Mode 2 resources when T310, T311 or T301 are running.  

Moving to idle mode after being in exceptional state
The expiration of these timers or failure of the procedures related to these timers may trigger the UE to move to RRC IDLE.  In this case, even though the UE was using Mode 2 fallback resources, once in idle mode it should stop using the previously configured fallback Mode 2 resources and follow the idle mode D2D related procedures and SIB D2D resource configuration. 
While there may be concerns that some D2D data interruption may occur, we also need to consider the complexity associated with handling all the different potential scenarios in the specs once the UE moves to IDLE mode.  For example, if we were to agree that the UE continues to use the Mode 2 resources, then additional questions have to be answered, for example until when does the UE continue using them? What happens when it moves to a different cell and that cell is using different resources, what happens if it moves to a different frequency, etc.? 
Proposal 1: A UE that transitions to idle mode should stop using the temporary Mode 2 resources configured in RRC connected and follow idle mode D2D configuration of the camped cell.  

Connected mode procedures

T310 starts if the UE receives N310 consecutive out-of-synch and stops when one of the following conditions is met:

1. N311 consecutive “in-synch” indications are received
2. RRC reconfiguration (with mobility info) is received

3. T311 is started (e.g. RRC re-establishment procedure is initiated)

According to these triggers it is clear that if the UE was using Mode 2 resources during T310 running, if either the first or second condition is met, the UE should stop using the temporary Mode 2 resources.

Proposal 2: When T310 is stopped (e.g. due to N311 “in-synch indications are received or a RRC reconfiguration (with mobility info) is received), the UE should stop using the temporary Mode 2 resources. 
The initiation of T311 triggers the cell selection/reselection process in the UE.  The only trigger to stop the timer is the initiation of the T301 timer, which keeps the UE in exceptional state.  

T301 is stopped if the RRC Connection Re-establishment message or a RRC re-establishment reject is received.  In the latter, the UE will move to idle, and as proposed in proposal 1 the UE should follow the idle mode configuration.  
In the case where  the re-establishment procedure is successful the UE should no longer be considered to be in an exceptional condition, as the network has resumed full connection with the UE.  

Observation 1: Upon successful re-establishment the UE should not be considered to be in an exceptional state. 

Currently, the UE is only given the dedicated D2D Configuration in the RRC reconfiguration message.  If the RRC re-establishment doesn’t contain the D2D dedicated configuration then RAN2 has to address what happens between the reception of RRC re-establishment and RRC reconfiguration message.  Two possible alternatives can be considered, both with some disadvantages:  
1. The UE stops using Mode 2 resources upon reception of RRC re-establishment. In this case, D2D data transmission will be interrupted until a RRC re-configuration is received.
2. The UE continues Mode 2 resources until the RRC reconfiguration.  In this case the UE may be incorrectly continue using D2D resources given by a different cell than the current serving cell, therefore causing unnecessary interference.  

Both these alternatives are not desirable and actually add additional specification complexity.  This can be easily avoided by simply providing the D2D configuration in RRCConnectionRestablishment message. This is aligned with existing procedures where the re-establishment procedure provides the UE with the dedicated resources to continue transmissions of already established bearers in the new cell. 
Proposal 3: The RRCConnectionReestablishment message configures the UE with dedicated resource configuration for D2D operations.

Proposal 4: The UE stops using the Mode 2 fallback resources upon reception of  RRCConnectionReestablishment
In the recent email discussion [87#30][4], some companies have expressed a preference to introduce a new trigger for RRC_CONNECTED to handle the scenario when no grant is received after a BSR is transmitted.  The main use case for temporarily using Mode 2 resources is to handle situations in which the UE has lost connection to the network due to unfavorable channel conditions.  A lack of grant, doesn’t necessary mean that the UE has lost connection to the network. There could be several reasons for not getting a response for the ProSe BSR: 1) the network chooses not to (for e.g. due to overload) 2) the BSR isn’t successfully transmitted (unlikely due to HARQ control) 3) the grant is not received by the UE (if the channel conditions are unfavorable, then this will eventually lead to T310 being triggered).  
When it is a conscious decision by the network to not provide resources, it seems counter intuitive for the UE to start autonomously using different resources. In case of overload condition, the network can in any case configure the UE with Mode 2 resources using dedicated signaling. For the error scenarios due to degrading channel conditions, these would eventually trigger one of the RLF timers, and do not need additional special handling.
Proposal 5: No additional triggers are needed to support exceptional state operation for RRC Connected mode UEs.

3 Discussion on UEs operating in RRC_IDLE mode 

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 2: There are error cases when UE in IDLE mode is unable to 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.  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. 
Similar to connected mode, the UE should be allowed to transition to Mode 2 communications when error conditions in idle mode are detected.  

Observation 3: The UE should be allowed to use fallback Mode 2 resources when error conditions in idle mode are detected.

The different error conditions to be considered are discussed below.

3.1.1 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 be allow to use Mode 2 fallback resources. 

Proposal 6: UE is allowed to use Mode 2 resources when T300 expires.  
3.1.2 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.

Proposal 7: Agree that the UE is allowed to use Mode 2 resources when T302 is running.
3.1.3 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, 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, if a Mode 2 resources pool is broadcasted by the network.
Proposal 8: Agree that the UE is allowed to use Mode 2 resources when cell access is barred (e.g. T303 is running).
4 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 9: A UE that transitions to idle mode should stop using the temporary Mode 2 resources configured in RRC connected and follow idle mode D2D configuration of the camped cell.  

Proposal 10: When T310 is stopped (e.g. due to N311 “in-synch indications are received or a RRC reconfiguration (with mobility info) is received), the UE should stop using the temporary Mode 2 resources. 
Proposal 11: The RRCConnectionReestablishment message configures the UE with dedicated resource configuration for D2D operations.

Proposal 12: The UE stops using the Mode 2 fallback resources upon reception of  RRCConnectionReestablishment
Proposal 13: No additional triggers are needed to support exceptional state operation for RRC Connected mode UEs.
Proposal 14: UE is allowed to use Mode 2 resources when T300 expires.  

Proposal 15: Agree that the UE is allowed to use Mode 2 resources when T302 is running.

Proposal 16: 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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