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Discussion
1 Introduction
This paper discuss the issue of how long UE should be allowed to use exceptional resource pool once it starts to use it upon failure of RRC connection establishment. The excessive use of exceptional resource pool in abnormal case may be concerned. 
2 Discussion

2.1 Issue clarification and solutions
At the RAN2#87bis, RAN2 agreed to allow UE to perform D2D transmission using exceptional resource pool upon failure of RRC connection establishment, as follows:

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.
We note that if the RRC connection establishment attempts continue to fail, the consequence is that UE is unexpectedly allowed to keep using the exceptional resources as if cell broadcast TX resource pool. Such a overuse should not be intentional/promoted for exceptional resource pool that was originally introduced only for temporal use in ‘exceptional case’. If network coverage is not stable, e.g. in large scale disaster, UE may encounter such connection problems not so infrequently and the consequence as described above would happen unless we introduce some further restriction on usage of exceptional resource pool.
Figure1 illustrates the case UE overuses the exceptional resource pool: 1) UE was in RRC_IDLE. When UE has data to transmit via D2D, 2) UE NAS triggers service request and accordingly 3) UE AS initiates RRC connection establishment procedure. 4) This RRC connection attempt is not successful until T300 expiry and from this moment UE is allowed to use exceptional resource pool for D2D transmission, and 5) this RRC connection establishment failure is indicated to UE NAS. 6) Then UE NAS aborts the service request. Since the UE still has data to transmit, 7) UE NAS triggers service request, and the same sequence will repeat until UE successfully makes a RRC connection. In the mean time UE is allowed to keep using the exceptional resources! Note that every service request procedure is a fresh service request procedure because of the abortion of the previous attempt. 

In Figure,1 we observe that whenever UE NAS initiates a fresh service request procedure and if the corresponding RRC connection fails with T300 expiry, UE considers again that it is allowed to use exceptional resources. That is, as long as connection establishment problems continues, triggering service request makes UE enter exceptional case without any restriction. 

Observation: As long as connection establishment problems continues, triggering service request makes UE enter exceptional case without any restriction, in which case exceptional resource pool is utilized almost like a normal pool
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Figure1. Overuse of exceptional resources when connection establishment keep failing 
To prevent UE from using exceptional resources too long as such, we can consider some restriction to make the exceptional resource pool really exceptional.  
Option1) AS timer based restriction
In this method, AS timer based solution can be suggested:

· 
Once UE enters exceptional case in RRC_IDLE, UE is allowed to use the exceptional resource pool only for a maximum [xx] seconds. 

· 
If UE uses up [xx] seconds using the exceptional resources, UE should stop using the exceptional resource pool for [yy] seconds. During this [yy] periods, UE cannot use exceptional resources even upon T300. 
Option2) AS-NAS interaction based restriction
In this method, AS-NAS interaction is used to control the use of exceptional resources. 
· 
Once UE enters exceptional case in RRC_IDLE, UE indicates this to upper layer (NAS) that it starts to use exceptional resource pool. 

· 
Then UE considers that it is allowed to use exceptional resource pool until it receives from upper layer that it shall stop using exceptional resource pool. 

· 
NAS may send the indication to stop using the resource pool once the attempts of the service request for D2D transmission failed 5 times consecutively.  
2.2 Comparison of solutions
The main difference between two options is that while the option1 is AS based solution and thus no impact or interaction affected to UE NAS, the option2 is based on AS-NAS interaction. Option2 may allow NAS to have some degree of freedom regarding when it shall stop UE AS from using exceptional resource pool based on knowledge available at NAS only. However such degree of freedom seems not really essential and necessary.   
In our view, both options are simple enough and easy to implement. Then considering the available time left for Rel-12 which is very limited, simpler solution should be preferred. In our view option1 should be sufficient as the means to limit excessive use of exceptional resource pool.   

Proposal 1
Introduce AS solution (timer based restriction) which requires the following:

· 
Once UE enters exceptional case in RRC_IDLE, UE is allowed to use the exceptional resource pool only for a maximum [xx] seconds. 

· 
If UE uses up [xx] seconds using the exceptional resources, UE should stop using the exceptional resource pool for [yy] seconds. During this [yy] periods, UE cannot use exceptional resources even upon T300. 
3 Text Proposal to TS 36.331

5.X.4
Direct Communication transmission
A UE capable of ProSe Direct Communication that is configured by upper layers to perform Direct Communication transmission and has related data to be transmitted shall:

NOTE:
Only if the UE is authorised, upper layers configure the UE to perform a particular ProSe activity.

1> If the cell used for ProSe Direct Communication is suitable as defined in TS 36.304 [4]:

2> if T301, T310 or T311 is running and the PCell at which the UE detected radio link failure broadcasts SystemInformationBlockType18 including commTxPoolExceptional:

eNote
TBC in general it is assumed the resources are only applied on the frequency at which they are recived, so there is no need to state ‘while on the frequency at which failure was detected.

3>
transmit the scheduling assignment and the corresponding data, using the pool of resources indicated by commTxPoolExceptional, as specified in TS 36.321 [6];
2>
else if configured with commTxPoolNormalDedicated:

3>
transmit the scheduling assignment and the corresponding data, using the pool of resources indicated by commTxPoolNormalDedicated, as specified in TS 36.321 [6];
2> 
else if configured with sl-RNTI:

3>
request E-UTRAN to assign transmission resources for direct communication, as specified in TS 36.321 [6];

2> else if the cell used for ProSe Direct Communication concerns a non-serving cell broadcasting SystemInformationBlockType18 including commTxPoolNormalCommon:

3>
transmit the scheduling assignment and the corresponding data, using the pool of resources indicated by commTxPoolNormalCommon, as specified in TS 36.321 [6];
eNote
FFS whether to also support transmission on a non-serving frequency in idle mode also (might be sufficient to just move the two previous bullets below i.e. after the next bullet 2).

2>
else if camped normally on the cell used for ProSe Direct Communication (RRC_IDLE):

3>
if the cell used for ProSe Direct Communication broadcasts SystemInformationBlockType18 including commTxPoolNormalCommon:
4>
transmit the scheduling assignment and the corresponding data, using the pool of resources indicated by commTxPoolNormalCommon, as specified in TS 36.321 [6];
3>
else if the last connection establishment was initiated to request ProSe Direct Communication transmission resources and resulted in T300 expiry; and

3> if the cell on which the UE initiated connection establishment broadcasts SystemInformationBlockType18 including commTxPoolExceptional:

4> if UE is currently not allowed to use commTxPoolExceptionak and UE is not in prohibit duration for commTxPoolExceptional:
5>
from the moment T300 expired until receiving an RRCConnectionReconfiguration including ProseCommConfig or until receiving an RRCConnectionRelease or an RRCConnectionReject or until at maximum of [60]s followed by prohibit duration [yy] seconds during which UE is not allowed to use commTxPoolExceptional:
6>
transmit the scheduling assignment and the corresponding data, using the pool of resources indicated by commTxPoolExceptional, as specified in TS 36.321 [6];
eNote
FFS whether there is a need for a (or another kind of) reject of a Prose Direct Communication Tx resource request, possibly specifically for the purpose of defining how long the UE can use the exceptional resources during connection establishment.

eNote
TBC whether exceptional resources are used generally (as agreed also for use during establishment when no mode is assigned yet), or used only if e.g. configured with mode 1.

1>
else (out of coverage on ProSe carrier):

2>
transmit the scheduling assignment and the corresponding data, using the pool of resources that were preconfigured, as specified in TS 36.321 [6];
4 Conclusion 
Proposal 1
Introduce AS solution (timer based restriction) which requires the following:

· 
Once UE enters exceptional case in RRC_IDLE, UE is allowed to use the exceptional resource pool only for a maximum [xx] seconds. 

· 
If UE uses up [xx] seconds using the exceptional resources, UE should stop using the exceptional resource pool for [yy] seconds. During this [yy] periods, UE cannot use exceptional resources even upon T300. 
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