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1. Introduction
In this contribution, we discuss the remaining open issues for D2D communication which include the Tx PDCP/RLC entities release and further exceptional conditions Based on the analysis, our proposals are summarized in section 3. 

2. Discussion
2.1. Tx PDCP/RLC entities release
The following were agreed in the RAN2 #86 meeting [1]:

	Agreements
10: 
PDCP and RLC entities are established / released together 

11: 
Tx PDCP/RLC establishment: Leave it up to UE implementation
12: 
Rx PDCP/RLC establishment: Reception of first UMD PDU from a Source Layer 2 ID and Destination Layer 2 ID pair for an LCID, and there is not yet a corresponding receiving RLC entity.

13: 
Rx PDCP/RLC release: Leave it up to UE implementation



According to the above agreements, Tx/Rx PDCP/RLC establishment and Rx PDCP/RLC release are clear, only Tx PDCP/RLC release needs further discussion, and RAN2 listed two options:

Tx PDCP/RLC release

- Option 1: In-activity timer expiry

- Option 2: Release indication from upper layer

=>
Comeback at the next meeting. 
Firstly, it needs to analyze when Tx UE should release PDCP/RLC entity. In our view, Tx UE should release the Tx PDCP/RLC entity while the following cases happen:
1. Receiving the D2D Direct Communication transmission complete indication from UE’s upper layer.

2. Receiving the RRC message from the network to indicate UE stop D2D Direct Communication transmission.
3. Upon power off-
Both Option1 and Option2 can work for the above four cases. The advantages and disadvantages of Option1 and Option2 are listed in the following table:

                                                     Table1.  Comparisons between Option1 and Option2

	
	Option1
	Option2

	Pros
	No exceptional case. The Tx PDCP/RLC entities should be kept until the In-activity timer expiry.
	The Tx PDCP/RLC entities can be released immediately upon receiving the upper layer indication.
Less specification effort, the behaviour and interaction amongst layers are depends on UE implementation.

	Cons
	Need to introduce a new timer and interaction between PDCP and RLC.

It may lead to the inconsistence amongst the layers, e.g. MAC and physical layer have released upon RRC indication, PDCP and RLC kept until the in-activity timer expiry. 
More specification effort, e.g., when to start the In-activity timer for each of the above three cases and how to set the length of the In-activity timer.
	Robustness issue exists in some abnormal cases, e.g., RRC release or RRC reconfiguration information from eNB was not received by UE.


For Option 2, the disadvantage is that robustness issue exists. In our view, there isn’t any problem for robustness because even if UE keeps the PDCP/RLC entities, it will not affect anything. Thus we suggest adopting Option2 as baseline.
Proposal 1: UE should release the Tx PDCP/RLC entities upon receiving indication from RRC layer. 
Proposal 2: RRC layer indicates PDCP/RLC to release the Tx PDCP/RLC entities based on the following triggers:
· Receiving the D2D Direct Communication transmission complete indication from UE’s upper layer.
· Receiving the RRC message from the network to indicate UE stop the D2D Direct Communication transmission.
· Upon power off.
2.2. Exception cases to use mode 2

The following agreements were reached in the RAN2 #86 meeting [1]:

	Agreements
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. 

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).



And some open issues need more discussion:

=>
FFS whether the UE considers it an exceptional case when it cannot connect to the cell (T300 expires) or when it does not get any mode-1 resources assigned. 
=>
FFS whether the eNB may provide mode-2 resources for exceptional cases in SIB (if so, 6a would need to be updated accordingly)
=>
FFS whether further exceptional conditions are needed.

According to the above agreements, we can summary the case for which UE uses mode 2 based on eNB command (Case1) and the cases for which UE uses modes 2 without eNB command ( Case2 and Case 3) as below:

Case1: UE in RRC_CONNECTED configured with a mode 2 transmission resource pool by dedicated signaling that may be used without constraints while the UE is RRC_CONNECTED.
Case2: Authorised IDLE UE obtained a mode 2 transmission resource pool via SIB.
Case3: UE acquires a mode2 transmission resource pool by dedicated signaling and can use it only in exceptional cases.
Currently only one exceptional condition was agreed for Case3 that is T311 or T301 is running. This exceptional condition is defined for CONNECTED UE. But it is still FFS that whether further exceptional conditions are needed especially whether there are exceptional conditions for IDLE UE which will impact the agreement 6a. Two additional possible exceptional conditions mentioned on the last meeting will be analyzed below:
1. T300 expires
It is inevitable that an RRC_IDLE UE may camp on a cell but it can’t access the network in uplink. In this case, T300 may expire. If eNB wants to control the D2D transmission resource, it may only permits RRC_CONNECTED UE to perform D2D transmission that is the way described in agreement 6a. In the cells without mode2 resource pool provides in SIB, IDLE UE can’t perform D2D transmission. If we consider T300 expiry as exceptional case, eNB must provide the mode2 resource pool in SIB. Once the mode2 resource pool is broadcasted in SIB, it cannot ensure only UEs under exceptional conditions can use it and normal IDLE UE can also use it, The UE behavior will be uncontrollable. Therefore, we propose that T300 expiry is not one exception condition..
2. UE can’t get any mode-1 resources assigned 
For UE in RRC_CONNECTED, there are two possible reasons causing UE can’t get any mode 1 resources: 

· There are no free mode-1 resources can be assigned, i.e. mode 1 resources are overloaded.
If mode 1 resources are overloaded, eNB can reconfigure some mode 1 UE to mode 2 by dadicated signalling. It isn’t a good choice to permit UE switch to mode 2 by itself.

· Radio link problem.
Radio link problem will lead to RLF, it has been considered as exceptional case. 
According to the above analysis on exceptional conditions, it is proposed:

Proposal 3: No further exceptional conditions are needed.
Proposal 4: Since eNB doesn’t need to provide the mode-2 resource pool for exceptional cases in SIB, agreement 6a does not need to be updated.
Another open issue needs to be discussed is that what is the exit condition of the exceptional case. In our opinion, When T311 or T301 expires or be stopped, UE should exit the exceptional case. And the UE’s behavior after exiting the exceptional case depends on UE’s state. If UE falls back to RRC_CONNECTED state, it should send BSR for D2D resource request and receive the configuration from eNB. If UE enters to RRC_IDLE, whether UE can continue D2D transmission is dependent on whether the mode 2 resource pool is broadcasted in SIB. If UE enters out of coverage, it can continue D2D transmission according to the D2D strategy for out of coverage.
Proposal 5: It is proposed that timer (T311 or T301) expires or be stopped is the exit condition of the exceptional case.
3. Conclusion

According to the analysis in section 2, it is proposed:
Proposal 1: UE should release the Tx PDCP/RLC entities upon receiving indication from RRC layer. 
Proposal 2: RRC layer indicates PDCP/RLC to release the Tx PDCP/RLC entities based on the following triggers:

· Receiving the D2D Direct Communication transmission complete indication from UE’s upper layer.

· Receiving the RRC message from the network to indicate UE stop the D2D Direct Communication transmission.
· Upon power off.
Proposal 3: No further exceptional conditions are needed.
Proposal 4: Since eNB doesn’t need to provide the mode-2 resource pool for exceptional cases in SIB, agreement 6a does not need to be updated.
Proposal 5: It is proposed that timer (T311 or T301) expires or be stopped is the exit condition of the exceptional case.
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