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1 Introduction

During RAN2#86, RAN2 made the following agreements w.r.t. Resource Allocation mode selection:

	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 exception 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 exception conditions while T311 or T301 is running and may use mode-2 resources provided by the current cell. Further details (exit condition… FFS).


=>
FFS whether the eNB may provide mode-2 resources for exception cases in SIB (if so, 6a would need to be updated accordingly)

=>
FFS whether further exception conditions are needed.

It seems relatively straightforward to guarantee that the UE is always able to use D2D Communication resources if a system allows usage of Mode2 extensively. I.e. if the system allows Mode2 to be used both in IDLE and CONN, no large D2D communication interruptions are foreseen (some details still to be discussed).
However when an operator wants to use Mode1 as the prevailing mode of operation while in coverage, the operation to avoid D2D communication interruptions becomes considerably more complex. In this contribution we will try to determine whether it would make sense to provide Mode-2 fallback resources by other means than dedicated signalling if an operator wants to use Mode1 as the prevailing mechanism while the UE is in coverage (IC), and only use Mode2 for out of coverage (OOC) and in exceptional cases when the UE is in IC, i.e. Mode-2 fallback resources.

Note that in this contribution we only consider the single-carrier case, i.e. UE camping on/establishing connection on f1, where f1 is also the potential frequency for D2D.

2 Rationale

2.1. Connection establishment
Figure 1 shows a timing diagram of an LTE RRC connection establishment when the UE walks into coverage.
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Figure 1: RRC Connection establishment

If a UE comes from OOC and goes to IC:

· 
Up to  a1:
The UE will determine cell suitability based on SIB1. I.e. when the UE has evaluated SIB1 it might consider itself in coverage.  We assume the UE shall stop all D2D communication if the SIB1 scheduling information does not include the D2D-SIB. Up to that time the UE considers itself OOC and can use any preconfigured resources.

· 
a1 <-> a2
Next UE will obtain SIB2 (mandatory for going to CONN) and the D2D –SIB (i.e.. SIB18; required to obtain in order to determine further D2D related actions). It may take some time for the UE to obtain the D2D-SIB depending on scheduling periodicity. E.g. if a periodicity of 640ms is applied, an average delay of 320ms would be present.
If fallback is allowed during this period, the only option is the preconfigured Mode-2 resources, since typically other fallback resources would not be known yet.
· 
a2 <-> a3
In order to continue D2D communication the UE will have to establish an RRC connection. Typically this would be quite fast (<100ms) but depending on conditions, may take up to 2s. 
If fallback is allowed during this period, the UE could use fallback resources from SIB (if considered valid) or preconfigured Mode-2 resources.
· 
a3<->a4
Subsequently UE security has to be started, the UE has to indicate it wants to do D2D communication, eNB has to check UE authorisation,  network has to indicate the mode it wants the UE to use and has to allocate D2D transmission resources to the UE. The detailed steps during this last process are not fully clear yet but a BSR in UL/DPCCH in DL will be part of the steps. The delay for a3-a4 can only be determined if we know the detailed steps. Probably the fallback Mode-2 resources from dedicated signalling will only become available by the end of this period.
Observation 1:
At connection establishment, without support of preconfigured/SIB Mode-2 fallback resources, there will potentially be a significant D2D communication interruption of several hundred ms (a1-a4)  in a network only supporting use of Mode-1 while in coverage. 

2.1 Connection re-establishment

Next we look at 3 different connection re-establishment scenarios:
2.1.1 Connection re-establishment failure: going out of coverage
Figure 2 shows a timing diagram of an LTE RRC connection re-establishment failure due to the UE walking out of coverage.
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Figure 2: Connection re-establishment failure: walking out of coverage
During RAN2#86, RAN2 agreed that a UE in CONN can be configured with “Mode-2 resources for exception use only”. Using exception resources during T311 (b2-b3) was already agreed during RAN2#86.

In order to limit D2D communication where possible, there seems no real reason not to allow usage of “Mode2 resources for exception use only” from dedicated signaling also during T310. Therefore we propose:
Proposal 1: 

While T310 is running, the UE may use  Mode-2 fallback resources
Observation 2:
At connection re-establishment: going out of coverage, it seems no significant benefit can be achieved by allowing preconfigured/SIB Mode-2 fallback resources compared to having Mode-2 fallback resources configured with dedicated signalling.

2.1.2 Connection re-establishment success

Figure 3 shows a timing diagram of a successful LTE RRC connection re-establishment.
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Figure 3: successful LTE RRC connection re-establishment
The period c1-c3 was already discussed in section 2.3.1. For c3-c4, RAN2#86 already agreed that during T301, the UE can use exception resources. However, the situation is a bit unclear for c3-c5, depending on whether usage of Mode-2 fallback resources configured with dedicated signaling would still be allowed to be used during this time (new cell might have different Mode-2 resources? ) ?
Proposal 2:

RAN2 should discuss whether during T301 the UE is still allowed to use Mode-2 fallback resources configured with dedicated signaling while the UE was potentially in a different cell ?

Observation 3:
At successful connection re-establishment, if the UE is not allowed to continue to use Mode-2 fallback resources configured with dedicated signalling during T301, without the support of preconfigured/SIB Mode-2 there will potentially be a significant D2D Communication interruption of several hundred ms (c3-c5)in a network only supporting use of Mode-1 while in coverage.
2.1.3 Connection re-establishment failure: reestablishment rejection

Figure 4 shows a timing diagram of an LTE RRC connection re-establishment failure due to non-prepared target cell.
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Figure 4: Connection re-establishment failure: reestablishment rejection
Based on the above discussion, all blocks in this diagram have been covered, thus no additional cases have to be considered.
3 Conclusion
Based on section 2, RAN2 is respectfully requested to discuss and where possible to agree on the following proposals: 
Proposal 1: 

While T310 is running, the UE may use  Mode-2 fallback resources

Proposal 2:

RAN2 should discuss whether during T301 the UE is still allowed to use Mode-2 fallback resources configured with dedicated signaling while the UE was potentially in a different cell ?

Proposal 3:

RAN2 is requested to consider support of either SIB based or preconfigured Mode-2 fallback resources. 
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