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1 Introduction

Stage 2 running CR has following Editor’s Note [1]:

	Editor’s Note: Potential additional minimization of service interruption for the case where the UE is moving from out-of-coverage to in-coverage is FFS.


This was based on the agreement made in the last meeting:

	FFS if additional optimization to minimize interruption when moving from out-of-coverage to in-coverage are needed and whether T300 is needed.


RAN2 did not find any service interruption issue in RAN2 meeting#91bis for mobility from in-coverage -> out of coverage case. This paper looks into the service interruption in the opposite direction i.e. mobility from Out of Coverage -> In Coverage.
2 Discussion: 

Why is Rel. 12 behaviour for service continuity not sufficient? 
Following reasons can be attributed:

1) It does not address Period_0 and part of Period_A

2) It helps only a bare minimum UEs that fail to establish RRC Connection (T300 expires) and even these UEs had already been long interrupted while trying to establish the RRC Connection!  

How long is the interruption?
As described in [2], the interruption for a UE coming from Out of Coverage could be very high (500 ms on an average and could go in seconds). In the best case as well (Period D, the SC Period of minimum 40 ms), the total interruption could be around 200 ms. The total delay, as described, is coming from the following factors (periods):
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Figure 1: Different phases of attaining resources for D2D Communication

Period 0: Time to Acquire SIB18
Period A: Time to Establish RRC Connection

Period B: Delay until receiving a dedicated response from eNB

Period C: Receiving Mode 1 grant

Period D: Delay until actual Data transmission opportunity

It’s clear that the interruption of a service is caused not just by the un-availability of resource configuration but also by the delay in actual exploitation of such resources. Additionally, there could be a factor coming from (re)Selecting a new Relay if in the meanwhile the Relay that the UE was connected gets weaker (PC5). Period A, B and C would not apply if the SIB18 provides resources for PS Communication but still the remaining interruption could already be well above 100 ms.

Possible Alternatives
To minimize service interruption in Out -> 'In' case, the UE should be allowed to continue to use one of the following resources until it receives resources from the eNB (SIB18 or dedicated):
a) Pre-configured resources same as used in out of coverage

b) Another set of pre-configured resources different from the ones used in out of coverage
c) Exceptional resources in broadcast message – there will still be a small service interruption from when the UE has stopped to use preconfgured resources (S-criteria fulfilled) until the UE acquires the corresponding SIB.
All these options have some Pros and Cons but we prefer option a) since this does not introduce/ require a separate resource pool and also we do not see any interference issue for in-coverage or ooc UEs.
Proposal 1: To minimize service interruption in Out of coverage -> 'In-coverage' case, the UE should be allowed to continue to use the Pre-configured resources until it receives resources from the eNB (SIB18 or dedicated).
Next obvious question is until when the use of such resources be allowed; following are the possible alternatives:

1)  Until the UE can start transmitting data on network provided resources (i.e. end of Period D in the figure 1)

2)  Until successful RRC Connection Establishment

3)  Until successful transmission of the SidelinkUEInformation message
4)  Until a dedicated network response i.e. until receiving an RRCConnectionReconfiguration including sl-CommConfig or until receiving an RRCConnectionRelease or an RRCConnectionReject
We prefer alternative 1) as it is eliminating any potential interruption altogether but for a compromise can also accept option 4) which is basically the release 12 behaviour. 
Proposal 2: The UE is allowed the use the above resources for D2D PS communication until the UE can actually start transmitting data on network provided resources (i.e. end of Period D in the figure 1).
3 Conclusions

This contribution discusses the service interruption in mobility from Out of Coverage -> In Coverage. Following Proposals are made:
Proposal 1: To minimize service interruption in Out of coverage -> 'In-coverage' case, the UE should be allowed to continue to use the Pre-configured resources until it receives resources from the eNB (SIB18 or dedicated).
Proposal 2: The UE is allowed the use the above resources for D2D PS communication until the UE can actually start transmitting data on network provided resources (i.e. end of Period D in the figure 1).
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