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1 Introduction

In RAN2#86 and 87, the following exceptional cases on RRC Connection re-establishment are agreed
· 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).
· While T310 is running, the UE may use  Mode-2 fallback resources
An email discussion [2] on the exceptional cases and the exit criterion was initiated to discuss further potential exceptional cases and their exit criterion. One of this exceptional case is the initiation of RRC Connection establishment from idle mode to connected.

In this contribution, we show the need to cover this exceptional case.
2 Discussion
2.1 Possible configuration of an operator
From the agreements below:
2
If a UE is out of coverage it can only use mode 2.

3
If a UE is in coverage it may use mode 2 if the eNB configures it accordingly. 

4
If a UE is in coverage it may use mode 1 if the eNB configures it accordingly.  

4a
If the UE is instructed to use mode 1, there may be exceptional cases where the UE is allowed to use mode 2 temporarily  (criteria are FFS (e.g. if UE fails to establish an RRC connection….))

4b
We intend to define the exceptional cases rather than an edge-of-coverage “state”.
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. 

An operator can configure a cell either as one of the following:

Case 1: No Mode in Idle mode and Mode 1 or 2 in Connected mode 
Case 2: Mode 2 in Idle mode and in Connected mode 
Case 3: Mode 2 in Idle mode and Mode 1 in Connected mode
2.2 Transition from Mode 2 to Mode 1 and Idle to Connected transition
As mentioned in contribution from USDC [1], a UE can be in coverage at one instance and then out-of-coverage in another instance in a cell (not just at the cell edge). For critical mission (e.g. where a Team Leader/supervisor of a police group communicating to a sniper on the roof giving a “shoot” or “don’t shoot” message at a critical moment as in [1] etc.), it is essential that interruption is minimised. Hence there is a need to ensure that the transition between Mode 1 and Mode 2 and the transition from Idle to Connected mode can be done without interruption. 
Proposa#1: The transition between Mode 1 and Mode 2 and transition from Idle to Connected mode shall be done without interruption.

The transition from Mode 1 to Mode 2 is extensively discussed and it resulted in the exceptional case agreed for radio link failure and RRC Connection re-establishment procedure.As on the transition from Mode 2 to Mode 1, we have discussed the exit criterion due to exceptional case in the email discussion.

However, we think the normal transition from Mode 2 to Mode 1 and from Idle to Connected mode have not been discussed thoroughly. In the following, we look at the deployment cases one by one with UE moving from out-of-coverage to in-coverage
Case 1: No Mode in Idle mode and Mode 1 or 2 in Connected mode

Assuming the UE is out-of-coverage and is using UICC Mode 2 TX resources and the UE detects in-coverage, the UE will stop using the UICC Mode 2 TX resources if the cell does not provide with Mode 2 TX resources in the SIB according to the agreement below:
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).
The UE will then perform Idle to Connected mode transition in order to be configured with either Mode 1 or Mode 2 configuration. There is thus an interruption starting from when the UE is performing RRC Connection establishment until Mode 1 grant or dedicated Mode 2 TX resources is provided by the eNB as shown in the Figure 1 below.
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Figure 1.

Observation#1: For cell supporting no Mode in Idle mode and Mode 1 or 2 in Connected mode, there is an interruption if UE detects coverage for a cell that does not broadcast  Mode 2 configuration 
Case 2:  Mode 2 in Idle mode and in Connected mode

Assuming the UE is out-of-coverage and is using UICC Mode 2 TX resources and the UE detects in-coverage, the UE will switch to using the Mode 2 TX resources in the SIB. Then the UE wants to perform cellular operation and perform RRC Connection establishment procedure, the UE has to stop using Mode 2 TX resources based on the agreement below:

 The eNB may provide in SIB a mode 2 resource allocation transmission resource pool that authorised UEs may use while in IDLE.
There is thus an interruption starting from when the UE is performing RRC Connection establishment until Mode 1 grant is provided by the eNB as shown in Figure 2.
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Figure 2.

Observation#2: For cell supporting Mode 2 in Idle and Connected mode, there is an interruption if UE is stopped for using the Mode 2 TX resources in the SIB during the transition from idle mode to connected mode.
Case 3: Mode 2 in Idle mode and Mode 1 in Connected mode

 Like in the previous case, there will be an interruption when the UE perform Idle to Connected mode transition
Observation#3: For cell supporting Mode 2 in Idle mode and Mode 1 in Connected mode, there is an interruption for using the Mode 2 TX resources in the SIB during the transition from idle mode to connected mode

2.3 Proposals
To prevent the interruption in Observation#1, Mode 2 transmit resource needs to be provided in the SIB. In the case of cell supporting only Mode 1 in Connected mode, a fallback Mode 2 transmit resources needs to be provided for the UE so that the UE can use it as exceptional case. The exit criterion of this exceptional case can be the same as the other exceptional case which is when ProSe BSR is sent.  
Proposal#2: For cell that supports only Mode 1, the UE should be allowed to use the fallback Mode 2 transmit resource in the SIB during transitioning from Idle mode to connected mode. The UE will stop using fallback Mode 2 transmit resource in the SIB once ProSe BSR is sent.
In the case of cell supporting only Mode 2 in Connected mode and to prevent the interruption in Observation#2 and #3, the cell not only have to provide Mode 2 transmit resource in the SIB but also the UE has to be allowed to continue using the Mode 2 transmit resources in the SIB in Connected mode. This Mode 2 transmit resource in the SIB can be override by dedicated Mode 2 transmit resource or the UE stops using it when it is configured to use Mode 1.
Proposal#3: For cell that supports Mode 2, it should support Mode 2 in Idle and in Connected mode to avoid interruptions.
Proposal#4: The UE should be allowed to continue using the Mode 2 transmit resource in the SIB until it is overridden by dedicated Mode 2 transmit resource or UE is configured to use Mode 1. 

3 Conclusion

 It is recommended that RAN 2 discusses the following observations and proposals:
Observation#1: For cell supporting no Mode in Idle mode and Mode 1 or 2 in Connected mode, there is an interruption if UE detects coverage for a cell that does not provide Mode 2 configuration.

 Observation#2: For cell supporting Mode 2 in Idle and Connected mode, there is an interruption if UE is stopped for using the Mode 2 TX resources in the SIB during the transition from idle mode to connected mode.

Observation#3: For cell supporting Mode 2 in Idle mode and Mode 1 in Connected mode, there is an interruption for using the Mode 2 TX resources in the SIB during the transition from idle mode to connected mode

Proposa#1: The transition between Mode 1 and Mode 2 and transition from Idle to Connected mode shall be done without interruption.

Proposal#2: For cell that supports only Mode 1, the UE should be allowed to use the fallback Mode 2 transmit resource in the SIB during transitioning from Idle mode to connected mode. The UE will stop using fallback Mode 2 transmit resource in the SIB once ProSe BSR is sent.

Proposal#3: For cell that supports Mode 2, it should support Mode 2 in Idle and in Connected mode to avoid interruptions.
Proposal#4: The UE should be allowed to continue using the Mode 2 transmit resource in the SIB until it is overridden by dedicated Mode 2 transmit resource or UE is configured to use Mode 1. 
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