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1 Introduction

In the last RAN2 meeting (#87bis) the following agreement was made regarding the Exceptional Case handling in the Idle Mode:

	Agreements
1
If SIB18 does not contain normal mode-2 resources and the UE performs a connection establishment, it may use the fallback resources provided in SIB18 from the first T300 expiry until receiving the first RRCConnectionReconfiguration containing a ProSe configuration or until the network sends the Prose-Reject message or until the network rejects or releases the RRC Connection. The UE shall continue to attempt establishing an RRC Connection while using the fallback resources. 

FFS whether the reject is a new message or an RRCConnectionReconfiguration with an invalid ProSe configuration. 


The remaining time in Rel. 12 is scarce and a fast completion of the (Prose) feature is desirable but hopefully not at the cost of quality. This contribution shows problem with the above RAN2 agreement and proposes a way forward.
2 Discussion
We analyse a case wherein the UE starts D2D communication in out of coverage. In the Figure 1, Pre-configured resources are used in Out of Coverage, Period_0 is the time between Cell Selection and SIB18 Acquisition, Period_A is the RRC Idle (time between initiation of RRC Connection and Reception of RRCConnectionSetup message), Period B is the time in RRC Connected State until the UE receives dedicated response from the network for D2D Communication, Period_C is applicable only for Mode1 UE (if Network Response did not provide Mode2 resources for normal use) and is the time between reception of Network Response and reception of D2D grant, Period_D is the time until the D2D data is transmitted. For more details please refer to [1].
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Figure 1: Different phases of attaining resources for D2D Communication
The below table summarizes the Pros and Cons of the RAN2 agreement w.r.t. T300 Expiry related Exceptional Case:
	S. No.
	Analysis
	Effect on the RAN2 agreement

	1
	In LTE the target success rate of RACH Procedure is extremely high and therefore T300 would/ should expire in very small number of cases say only 1%. Further:

· the network deployments that do not provide Mode2 resources (SIB18) in Idle Mode (say, Type A Network), the agreement seems useful for the said 1%  cases when T300 expire due to poor UL (e.g. cell edge). But even in this small number of cases where T300 expires, these UEs must undergo a Voice interruption exceeding 1 Sec. (timer T300 + another ~ 500 ms as explained further).
· in network deployments that provide Mode2 resources in Idle Mode (say, Type B Network), the UE after T300 Expiry could use the Exceptional resource in Period_B (the “normal” Mode2 resources (SIB18) are anyway available until the UE establishes the RRC Connection successfully i.e. in Period_A). However, the Period B is ~60 ms which is much smaller than default T300 value (of 1 sec.). So practically the benefit is negligible [= 60/ 1000]%.
	Negative 

(Taking example of network deployments that provide Mode2 resources in Idle Mode 
Total cases affected/ benefitted = 1% * 6% = 0.06%
1% => % of cases of T300 expiry

6% => benefit of 60ms after T300 expiry (of 1000 ms)

May not justify development/ commercialization cost.)

	2
	The agreement would need at least a new RRC behaviour wherein it will not report the RRC Connection Failure to Upper layer (upon T300 expiry) but rather ensure to retry (how long/ how often??) RRC Connection Establishment for the special case of Prose Communication.

An alternative would be to indicate the RRC Connection Failure to Upper layer (upon T300 expiry) AND also indicate that the Connection Establishment is for Prose Communication (Upper layers may not know by themselves since there are no new Establishment Cause that they provide for Prose), NAS uses a new/ different Timer and triggers RRC Connection again shortly.
	Negative 

(Needs further standardization/ development/ commercialization cost)

	3
	The agreement has no benefit/ solution for Period_0 + Period_A+ Period_B+ Period_C+ Period_D (explained in the following section) for the Successful RRC Connection Establishment (without T300 expiry) , so all UEs in Type A network will suffer an average interruption exceeding 500 ms and of 400 ms in Type B network (Period_B+ Period_C+ Period_D).
	Negative
(Does not solve the “main” problem of long Voice interruption for majority cases (99%))

	4
	Since there will be practically negligible number of UEs failing RRC Connection Establishment from T300 expiry, the amount of Exceptional resources required for Idle->Connected case is very small.
	(Small) Positive
(but this benefit could be offset by the Exceptional resource that anyway needs to be provided for RLFs etc.)


From the above analysis it is clear that previous RAN2 decision needs to be revisited. One of the following possibilities exist:

1. No Exceptional cases for Idle Mode handling (i.e. when No Mode1 resources are already allocated to the UE) are defined in Rel. 12.
2. The Exceptional/ fall-back resources are available for use until the UE receives Network response for ProSeUEInformation. This is same as RAN2 agreement; however, the time to start using the fall-back resources should be not upon T300 expiry but rather when the UE starts RRC Connection Establishment for D2D communication purpose. This will then benefit the all cases where the UE requires to perform D2D Communication and is establishing an RRC Connection (exclusively for D2D or otherwise when already using Mode2 Idle mode).
3. The Exceptional/ fall-back resources are available for use until the UE successfully performs the first D2D Data transmission each time when it has some Data to send.
Option 3 will have wide implication for the network resources as the UE while waiting for SA and Data resources might use the Fall-back resources (perhaps also in Idle Mode while using Mode2 data communication). This will guarantee excellent user experience but on the other hand will also have severe collision issues since many UEs will be in the wait-for-SA-or-Data resources state. Otherwise to factor in an acceptable collision level, the network may need to provide a bigger resource for these “fall-back” cases. This analysis can be done in Rel. 13 since we do not have much time remaining in Rel. 12.
Option 1 will be preferable to the status quo since it does not lead to incur un-necessary development/ commercialization cost. However, an attempt must be made even in Rel. 12 to do the best possible. Therefore, we prefer Option 2.

Proposal 1: The UE starts using the fall-back resources in Idle Mode when initiating RRC Connection for D2D Communication.
The stop/ exit condition to use the fall-back resources is same as in the RAN2 agreement: “until receiving the first RRCConnectionReconfiguration containing a ProSe configuration or until the network sends the Prose-Reject message or until the network rejects or releases the RRC Connection”.

Proposal 2: No changes in previous RAN2 agreement for stop/ exit condition to use the fall-back resources is required.

3 Conclusion
The remaining time in Rel. 12 is scarce and a fast completion of the (Prose) feature is desirable but hopefully not at the cost of quality. This contribution showed problem with the RAN2 (87bis) agreement (on Idle Mode Exceptional case) and proposes following:

Proposal 1: The UE starts using the fall-back resources in Idle Mode when initiating RRC Connection for D2D Communication.
Proposal 2: No changes in previous RAN2 agreement for stop/ exit condition to use the fall-back resources is required.
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