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1 Introduction
In the last meeting, RAN2 made some agreements with respect to mode 1 and mode 2 as follows [1].  
	RAN2#85bis

1    A UE is considered in-coverage if it has a serving cell (CONNECTED) or is camping on a cell (IDLE). 

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”. 


RAN1 sent an LS on mode switching and indicates that RAN1 is considering to using mode 1 or mode 2 depending on DL RSRP measurement [2].  
	RAN1 is therefore discussing the possibility of adding the following “shall” conditions for use of Mode 1 and Mode 2, although there is not currently consensus in RAN1 on introducing such conditions:

· A transmitting UE shall use Mode 2 if Z < X dBm or if no CRS is detected

· A transmitting UE shall use Mode 1 if Z >= Y dBm where Y>=X

where Z would be a defined DL power measurement based on CRS from the serving cell or the cell the UE is camping on, and X and Y could be pre-configured in the UEs and could be signaled by the eNB.


In this contribution, we discuss UE autonomous switching between Mode 1 and Mode 2. For switching form Mode 1 to Mode 2, we investigate DL RSRP measurement based mode switching based on RAN1 LS and define the exceptional cases where the UE can autonomously switch from Mode 1 to Mode 2. For switching from Mode 2 to Mode 1, we discuss the case where the UE moves from out-of-coverage to in-coverage.   

2 From Mode 1 to Mode 2

2.1 Downlink RSRP based mode switching
First of all, looking at the first condition from RAN1 that the UE shall use Mode 2 based on X dBm, it seems to imply that the UE shall use Mode 2 if the channel quality is quite low such that the UE cannot receive CRS and likely cannot be connected to the eNB. That is, this threshold is used to check if UE is out of network coverage and therefore switch to Mode-2. If this understanding is correct, it is aligned with RAN2 agreement that if a UE is out of coverage it can only use Mode 2. However, there seems no need to define “X”dBm because out-of-coverage can be determined based on RAN2 definition i.e. a UE is considered as out-of-coverage if it does not have a serving cell (CONNECTED) and is not camping on a cell (IDLE).
Regarding “Y” dBm forcing the UE to use Mode 1, although it is not described, we suppose that the UE may use Mode 2 if Z <Y dBm and the eNB supports Mode 2. It is questionable whether this operation is required in normal RRC_CONNECTED mode. If the UE is in RRC_CONNECTED mode (which also means the UE is in network coverage), the eNB can explicitly configure whether the UE uses Mode 1 or Mode 2. Therefore, it is not clear the use case to rely on UE autonomous switching based on channel quality to manage the resource allocation for Mode 1 and Mode 2 considering that Mode 1 is introduced to allow the eNB to tightly control resource for D2D communication. On the other hand, if the downlink RSRP is used for another case where the UE cannot maintain RRC connection due to uplink or downlink channel quality issue, it would be similar with the exceptional cases that RAN2 intends to define. 
Based on the above observation, it would be difficult for RAN2 to discuss further on downlink RSRP based mode switching without further information from RAN1. 
Proposal 1: RAN2 to wait until RAN1 provides more information or makes more progress on downlink RSRP based mode switching.  
2.2 Exceptional cases for Mode 2
There could be several cases where the UE cannot get resource allocation for Mode 1 even if Mode 1 is configured to be used. 
Case 1: radio link failure

In current LTE operation, RLF is declared if T310 is expired after it starts upon receiving N310 consecutive “out-of-sync” indications from RLM or if the random access transmission exceeds the maximum number of retransmission (preambleTransMax) or if the maximum number of retransmission has been reached in RLC. Once it happens, if AS security has not been activated, the UE goes to the idle mode. Otherwise, the UE performs cell reselection and send RRCConnectionReestablishmentRequest in the selected cell. The eNB sends RRCConnectionrRestablishment or RRCConnectionReestablishmentReject depending on whether the eNB has UE context or not.
Until the UE re-establishes the RRC connection, the UE should suspend sending D2D BSR and thus the UE cannot get resource for Mode 1.  According to analysis during HetNet mobility enhancement WI, the interruption time for RLF is estimated to be around 250 ms when the target cell is prepared and 450 ms when the target cell is not prepared. [4]. If Push-To-Talk type service is provided over PC5, the interruption time may not be negligible. Therefore, if the eNB supports Mode 2 resource allocation, it would be desirable for the UE to autonomously switch to Mode 2 until RRC connection is re-established. 
Proposal 2: RAN2 to agree that the UE can switch to Mode 2 when the UE declares RLF and until RRC connection is (re-)established, if the serving cell supports Mode 2 resource allocation for exceptional cases. 
Another issue to consider is delay due to RLF decision. Although N310, T310, preambleTransMax and the number of retransmission can be configured by the eNB, these values are typically more conservatively selected to avoid frequent RLF. For example, during HetNet mobility enhancement WI, it was observed that a too short T310 value seems to increase the false alarm rate [3]. Therefore, a new timer is introduced to declare early RLF for a special case when a measurement reporting is triggered. 
A similar approach can be applied for D2D mode switching if the delay due to a normal RLF decision is a concern. In our view, this approach is simpler than introducing a new downlink RSRP based mode change in the sense that we can have common way to monitor the UE downlink channel quality and in-coverage/out-of-coverage conditions from RRC perspective. 
Proposal 3: RAN2 discuss whether a new timer is introduced to avoid delay in RLF decision. 
Case 2: the UE cannot establish RRC connection setup after camping on the cell. 
After the UE camps on a cell, if the eNB indicates to use Mode 1 (through SIB signalling) for non-exceptional cases, the UE should initiate RRC connection setup to get resource allocation for Mode 1. However, the UE may not be able to initiate RRC connection setup due to access class barring. In LTE, access class barring is used for the eNB to limit the UE access when the cell is overloaded. D2D UE should also be limited with access class barring, unless it is high priority access. Therefore, if access class barring is applied, the UE may not send RRC connection request based on the access barring mechanism. Another case that the UE cannot establish RRC connection setup is when the UE receives RRC connection reject message after the UE sends RRC connection request. The eNB can reject RRC connection request e.g. due to the overload situation. In both cases, the UE should keep in RRC_IDLE mode and there is no way to get resource assignment for Mode 1.  
 Proposal 4: RAN2 to agree that the UE can switch to Mode 2 when the UE is still in RRC_IDLE mode due to the failure of RRC connection establishment and if the eNB supports Mode 2 resource allocation for exceptional cases.

 Case 3: the UE cannot receive resource assignment after the UE sends D2D-BSR 

Although the UE sends D2D-BSR, there is possibility that the eNB cannot assign D2D resource to transmit e.g. in overload situation. If the UE cannot get resource assignment for a certain time period, the UE could use Mode 2 temporarily if the eNB supports Mode 2. However, if we consider the normal LTE operation, this approach may not be so necessary. In LTE, the UE would send BSR again if the data is still available for transmission and retxBSR-Timer expires. The eNB should ensure that resource is properly allocated to the UE if Mode 1 is configured to use. Otherwise, the eNB can reconfigure the UE to use mode 2 resource allocation. 
Proposal 5: RAN2 to agree that the UE should retransmit D2D BSR (when retxBSR-Timer expires) if the UE cannot get resource assignment for Mode 1 until the eNB reconfigure the UE to use Mode 2. The UE does not switch to Mode 2 autonomously.
3 Conclusion
In this contribution, we discussed some remaining issues related to mode switching between Mode 1 and Mode 2. Based on discussion in Section 2 and 3, we propose the following points. 
Proposal 1: RAN2 to wait until RAN1 provides more information or makes more progress on downlink RSRP based mode switching.  
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Proposal 2: RAN2 to agree that the UE can switch to Mode 2 when the UE declares RLF and until RRC connection is (re-)established, if the serving cell supports Mode 2 resource allocation for exceptional cases. 
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Proposal 3: RAN2 discuss whether a new timer is introduced to avoid delay in RLF decision. 
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Proposal 4: RAN2 to agree that the UE can switch to Mode 2 when the UE is still in RRC_IDLE mode due to the failure of RRC connection establishment and if the eNB supports Mode 2 resource allocation for exceptional cases.
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Proposal 5: RAN2 to agree that the UE should retransmit D2D BSR (when retxBSR-Timer expires) if the UE cannot get resource assignment for Mode 1 until the eNB reconfigure the UE to use Mode 2. The UE does not switch to Mode 2 autonomously.
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