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1 Introduction

In the last RAN 2 meeting, the following was agreed on the mode switching for D2D communication:

	Agreements
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”. 




From the above, it is unclear whether Mode 2 can be selected by the UE in RRC Connected or RRC Idle in-coverage if it is configured by the eNB as it is undecided whether the SA resource pool configuration for Mode 2 transmission can be sent in both dedicated and broadcast. Furthermore, if Mode 1 transmission is configured in coverage, the exceptional cases where the UE is allowed to use Mode 2 temporarily need to be identified. These exceptional cases will form the basis of the additional criteria for using Mode 2 in coverage.  
2 Discussion
2.1 Other Agreements and information related to Mode selection and switching

Agreements in RAN1#76
· D2D communication capable UE shall support at least Mode 1 for in-coverage
· D2D communication capable UE shall support Mode 2 for at least edge-of-coverage and/or out-of-coverage
Agreements in RAN1#76bis

· Semi-static pool(s) of resources can be allocated for SA
· eNodeB may broadcast the information about the SA resource pool using SIB for D2D UE
· Transmission pool for Mode 2 
· Reception pool(s) for Mode 1 and Mode 2 
· UE is not required to decode neighboring cell SIB
LS sent to RAN2 in R1-141818: 
· RAN1 agreed that Mode 1 shall be used for D2D transmission under the conditions configured by NW for using Mode 1. 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.
· RAN1 would like to ask for RAN2’s feedback on the possible addition of these criteria in order to assist RAN1 in reaching a decision. 
· RAN1 would also like to ask RAN2 for clarification on how the eNB carries out the configurations mentioned in RAN2’s agreements 3 and 4

From the highlighted text, RAN 1 assumes that the resource pool configuration for Mode 2 transmission can be broadcast in the SIB. However, there is an FFS on this from RAN 2:
The SA resource pool used for transmission when the UE is in coverage is configured by the eNB via RRC if Mode 2 resource allocation is used (FFS if dedicated or broadcasted).
It seems like this requires more study in RAN 2. A related question is asked in a RAN 1 LS on how the eNB carries out the configuration of Mode 1 and 2.
In the subsequent sections, these 2 points are further discussed by looking at the mode configuration and switching.
2.2 Mode configuration
In Section 2.1, RAN 1 agreed that Mode 1 can at least be supported in coverage and Mode 2 can at least be supported at “edge of cell” or out-of-coverage. RAN 2 later agreed that RAN 2 should define the “exceptional” cases where Mode 2 needs to be used and not “edge of cell” state. The following “exceptional” cases have been identified in some contributions (UE below refers to high priority public safety UE):
a) UE is being rejected from entering RRC_Connected (e.g. due to network congestion etc.)
b) UE fails to re-establish the RRC Connection

c) Any delayed/no response from the eNB while the UE is in RRC_Connected can be viewed as exceptional cases for using Mode 2
d) UE detects radio link failure
For the first 2 cases (a and b), there is a need to provide the Mode 2 resource pool configuration for transmission in the SIB in order to fulfil the public safety requirement that public safety UE is able to perform D2D communication in-coverage, particularly for Case (b) where currently there is no indication from the UE that it is public safety UE performing D2D. This is also aligned with RAN 1 agreement in the last meeting that Mode 2 transmission resource can be sent in the SIB. Authorised public safety UE can then use it for D2D communication until the UE enters RRC_Connected. There is a concern that allowing resource pool configuration for transmission may result in abuse of the resource for other purpose (and hence the need to provide such pool in dedicated RRC signalling). If abuse is a concern, then the same issue will apply to the resource pool configuration for monitoring in the SIB as agreed in RAN 1 and 2 since a fraudulent UE can use the reception resource for transmitting D2D traffic illegally. 
If Mode 1 is to be used in-coverage, the eNB can indicate it in the SIB together with the resource pool configuration for Mode 2 transmission. UE can use it for D2D transmission during idle to connected transition until it receives further mode configuration when it enters RRC Connected and hence reduce the delay in sending the D2D packet. It can start using the SIB configuration once it is acquired its UL time alignment (i.e. after Message 2/RAR).
Proposal#1: eNB may configure the SA resource pool used for transmission in the SIB to cover the following exceptional cases:

· UE is being rejected from entering RRC_Connected (e.g. due to network congestion etc.)

· UE fails to re-establish the RRC Connection

Proposal#2: If Mode 1 is to be used in-coverage, the eNB can indicate it in the SIB together with the resource pool configuration for Mode 2 transmission. UE can use it for D2D transmission during idle to connected transition until it receives further mode configuration when it enters RRC Connected and hence reduce the delay in sending the D2D packet. It can start using the SIB configuration once it is acquired its UL time alignment (i.e. after Message 2/RAR).
After the UE enters RRC Connected, it can be left to the operator’s desire of whether to allow the UE to continue using Mode 2 or configure it to use Mode 1. Further changes to the resource pool configuration used for Mode 2 transmission can be further modified in dedicated RRC signalling which overrides the pool configuration in the SIB.
Proposal#3: UE can be configured by the eNB via dedicated RRC signalling whether to use Mode 1 or continue with Mode 2 in RRC_Connected and the resource pool configuration used for Mode 2 transmission can be reconfigured in dedicated RRC signalling which overrides the pool configuration in the SIB.

2.3 Mode Switching in RRC Connected
2.3.1 Mode 1 to Mode 2

In Section 2.2, the other 2 cases (d to e) occur when the UE is in RRC_Connected state. For (d), as eNB is not guaranteed to respond to the request from UE, the UE should be allowed to use Mode 2 transmissions if it is configured to use Mode 2 whenever there is any delayed/no respond from the eNB. E.g.
· UE has sent SR for sending D2D BSR but no response is received for a certain period of time

· UE has sent D2D BSR but no Mode 1 resource provided due to network load

· etc

One way to implement this is to have a timer setting. Once the timer has expired, the UE can autonomously switch to Mode 2 until a response is received from the eNB.
As for Case (d), there is the radio link monitoring mechanism in the UE. There was also proposal to use the existing measurement control in RRC Connected instead for performing the Mode 1 to 2 switch. The triggering of RLF/physical layer problem depends on the configurable parameters of N310 out of sync indicator and T310. Typically, these parameters might be set conservatively to prevent false triggering of radio link failure and thus may delay the mode switching. To prevent the delay in mode switching, these parameters can be configured specific for D2D UEs or a separate set can be configured if Mode 1 transmission is used which will not cause the existing radio link failure but this can be further discussed. For the measurement control mechanism, existing events (e.g. Event A1 and A2) related to the PCell can be reused. So no further modification is required. It also allows the UE to report the event to the eNB which allows eNB to control. Existing measurement control can be used by the eNB to perform explicit mode switch, e.g. at cell edge or coverage hole. Autonomous UE mode switch may also be useful to ensure cases when eNB control mechanism is too slow to react and the existing RLF mechanism can be the baseline. Whether separate set of N310, N311 and T310 parameters should be used in this case can be discussed further.  
Proposal#4: UE should be able to autonomously use Mode 2 transmission if it is configured with Mode 2 resource pool configuration used for transmission whenever there is any delayed /no response from the eNB e.g.
· UE has sent SR for sending D2D BSR but no response is received for a certain period of time

· UE has sent D2D BSR but no Mode 1 resource provided due to network load

· etc

Proposal#5: Existing measurement control can be used by the eNB to perform explicit mode switch, e.g. at cell edge or coverage hole. Autonomous UE mode switch may also be useful to ensure cases when eNB control mechanism is too slow to react and the existing RLF mechanism can be the baseline. Whether separate set of N310, N311 and T310 parameters should be be used in this case can be discussed further.  
2.3.2 Mode 2 to Mode 1
There are the following cases where the Mode 2 to Mode 1 switch may be required:
a. Idle mode UE moves from out-of-coverage to in-coverage 

b. UE is using Mode 2 in Case (c) in Section 2.2

c. UE is using Mode 2 in Case (d) in Section 2.2 and using RLF mechanism with separate D2D N310/N311 and T310 values
For (a), it depends on the configuration in the SIB as in Proposal 2. Hence it may continue to use Mode 2 transmission  if the eNB configures it via the SIB or it may enter RRC_Connected to request for Mode 1 resources while continue to use Mode 2 for transmission. There is no UE autonomous mode switching in this case.

For (b), once the eNB has responded with UL D2D grant, UE should autonomously switch back to Mode 1.

For (c), if a different set of parameters are used by D2D RLM for autonomous mode switch from Mode 1 to 2 and the existing RLM has not triggered RLF while consecutive D2D RLM N311 in-sync is received during D2D RLM T310, the UE should autonomously switch back to Mode 1. If UE goes into re-establishment, it should behave like in (a).
Proposal#6:The UE should autonomously switch back to Mode 1 when the exceptional cases below is no longer present:
· Any delayed/no response from the eNB can be viewed as exceptional cases for using Mode 2
· UE is in radio link failure

Proposal#7: If Idle mode UE moves from out-of-coverage to in-coverage, it should behave like mode configuration (i.e. Proposal#1 and 2) 
3 Conclusion

In this contribution, we address the mode configuration and switching for the resource allocation. It has to be noted that the main focus for D2D communication is for public safety and mode configuration and switching should ensure that public safety requirement is fulfilled in both in-coverage and out-of-coverage.  It is requested that RAN 2 agree on the following proposals:
Proposal#1: eNB may configure the SA resource pool used for transmission in the SIB to cover the following exceptional cases:

· UE is being rejected from entering RRC_Connected (e.g. due to network congestion etc.)

· UE fails to re-establish the RRC Connection

Proposal#2: If Mode 1 is to be used in-coverage, the eNB can indicate it in the SIB together with the resource pool configuration for Mode 2 transmission. UE can use it for D2D transmission during idle to connected transition until it receives further mode configuration when it enters RRC Connected and hence reduce the delay in sending the D2D packet. It can start using the SIB configuration once it is acquired its UL time alignment (i.e. after Message 2/RAR).
Proposal#3: UE can be configured by the eNB via dedicated RRC signalling whether to use Mode 1 or continue with Mode 2 in RRC_Connected and the resource pool configuration used for Mode 2 transmission can be reconfigured in dedicated RRC signalling which overrides the pool configuration in the SIB.

Proposal#4: UE should be able to use Mode 2 transmission if it is configured with Mode 2 resource pool configuration used for transmission whenever there is any delayed /no response from the eNB e.g.

· UE has sent SR for sending D2D BSR but no response is received for a certain period of time

· UE has sent D2D BSR but no Mode 1 resource provided due to network load

· etc

Proposal#5: Existing measurement control can be used by the eNB to perform explicit mode switch, e.g. at cell edge or coverage hole. Autonomous UE mode switch may also be useful to ensure cases when eNB control mechanism is too slow to react and the existing RLF mechanism can be the baseline. Whether to use separate set of N310, N311 and T310 parameters should be used in this case can be further discussed.  

Proposal#6:The UE should autonomously switch back to Mode 1 when the exceptional cases below is no longer present:

· Any delayed/no response from the eNB can be viewed as exceptional cases for using Mode 2
· UE is in radio link failure

Proposal#7: If Idle mode UE moves from out-of-coverage to in-coverage, it should behave like mode configuration (i.e. Proposal#1 and 2) 
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