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Discussion and Decision

1
Introduction
At CT1 #76 meeting, CT1 identified a problem that if RRC Connection Request is rejected for an extended period of time, UE will be in out-of-service during this time unless UE moves away from the cell physically. However, as RRC Connection Reject and/or initial RRC Connection Release are used for partially loaded situation, there is more possibility that some other network, (i.e, other PLMN or other RAT) may be able to serve those UEs. Therefore, CT1 sent an LS (C1-120546) which describes the problem and the solution considered in CT1. 
This contribution discusses the problem and alternative solutions and proposes RRC changes to incorporate CT1 solution. 
2
Solution considered in CT1
To solve the problem explained in section 1, CT1 considered the solution proposed in C1-120103 and C1-120104.  
In this solution, CT1 considered that for an attachment or trancking area update procedure, the attach attempt counter or tracking area updating attempt counter will be increased at each RRC connection rejection. And if the counter becomes 5, UE is allowed to reselect a new PLMN or a new RAT.
And if the counter is less than 5, after T3411(i.e, 10 seconds) is expired, UE retries the same action.
3
Discussion

3.1 
Current solutions in AS layer
In AS layer, currently there are multiple ways to restrict the UEs accessing to the network.
1. ACB (using the parameters in SIB2): Some percentage of UE can be barred to access the network. However, barred UEs will stay in the same cell until barring is alleviated unless cell reslection condition is changed.
2. Cell Barring (using the cellBarred IE in SIB1): UE will find some other coverage if cell is barred. However, it is not possible to handle partially. I.e, all IDLE mode UEs will move away.
3. Reserve the cell for Operator use (using CellReservedForOperatorUse in SIB1): Same problem as Cell Barring. Besides, UEs having valid AC11 and AC15 will stay in the same cell. Thus only AC11 and AC15 UEs will be out of service if network still reject the RRC Connection.
4. RRC Connection Reject/Release at the beginning of call setup stage (no redirection information): According to the current specification, rejected UEs will follow the normal reselection rule and thus, UEs will stay in the same cell until waitTime is expired unless cell reselection condition is changed.
5. RRC Connection Release with Redirection: To perform RRC Connection Release with the redirection information, eNB needs UE capabilities either from MME or from UE. Therefore, this solution has to accept RRC Connection first and requires certain amount of resource to acquire UE capabilities. Thus this is not very efficient for overload reduction.
6. Handover: This solution requires more resources than RRC Connection release with Redirection information and is applicable only for CONNECTED mode UE. 
Therefore, none of existing solution solves the problem in the LS and it seems that the solution suggested by CT1 is the simplest solution.
3.2
RRC impact with CT1 solution
Currently, AS layer indicates in a same way to NAS that either access is barred due to the ACB and/or running barring timer or RRC Connection Request is rejected.
The followings are extracted from RRC specification.

---------------------------------------------------------------------------------------------------------------------------------------

5.3.3.2
Initiation

…

Upon initiation of the procedure, the UE shall:

1>
if the UE is establishing the RRC connection for mobile terminating calls:

2>
if timer T302 is running:

3>
inform upper layers about the failure to establish the RRC connection and that access barring for mobile terminating calls is applicable, upon which the procedure ends;

5.3.3.8
Reception of the RRCConnectionReject by the UE

The UE shall:

…
1>
inform upper layers about the failure to establish the RRC connection and that access barring for mobile originating calls, mobile originating signalling, mobile terminating access and mobile originating CS fallback is applicable, upon which the procedure ends;

---------------------------------------------------------------------------------------------------------------------------------------

Only requirement to implement CT solution is that AS should indicate RRC Connection Reject differently to NAS than access barring as NAS should increase the counter. However, during T302 is running, all calls except emergency call and high priority call will not be allowed. Even though CT1 did not mention in the LS, another point to consider is how to interact in case that delay tolerant access is barred. One of the biggest reason to run extendedWaitTime in the NAS layer than AS layer was even after physical cell reselection, delay tolerant access shall not attempt to access the network until the timer is expired. Therefore, it is logical that new CT1 solution should exclude delay tolerant access. (i.e, even though RRC Connection Request for the delay tolerant ATTACH or TAU is rejected by eNB, the attach attempt counter or tracking area updating attempt counter should not increase.)
Therefore the simplest solution is to rephrase the procedure in 5.3.3.8 as following.
The UE shall:

1>
stop timer T300;

1>
reset MAC and release the MAC configuration;

1>
start timer T302, with the timer value set to the waitTime;

1>
if the extendedWaitTime is present and the UE supports delay tolerant access:
2>
inform upper layers about the failure to establish the RRC connection and forward the extendedWaitTime to upper layers;

1>
else:
2>
inform upper layers about the failure to establish the RRC connection due to RRC connection rejection;

1>
inform upper layers that access for mobile originating calls, mobile originating signalling, mobile terminating access and mobile originating CS fallback are not allowed, upon which the procedure ends;

Proposal 1: It is proposed to agree on the proposed change in the RRC specification.
3.3
Other consideration
Originally, RAN2 selected the current UE behaviour upon RRC Connection Reject or ACB (i.e, UE just follows normal reselection rule and not actively searches for other coverage.) because RAN2 thought that ACB or RRC Connection Reject is more for abnormal case and most likely there will not be capacity available in the same area. Especially, for emergency case like earthquake or Tsunami, there is no point for UE to move around different RAT/PLMN as whole area will be completely congested. This assumption may be still true for ACB in most cases because for emergency case, typically network will set ACB instead of rejecting RRC connection individually. However, for RRC Connection Reject, this assumption is most likely not true. For instance, so far, the assumption was that the RRC Connection Reject is used for MME overload reduction. And “MME is overload” does not mean “SGSN is also overloaded”. And especially using RRC Connection Reject means the network is not completely overload yet. Therefore, it is wiser to allow UE to find some other coverage than getting stuck in LTE network and waiting until RRC Connection is accepted.
Proposal 2: It is proposed to agree that UE behaviour on RRC Connection Reject is impacted but not on ACB.
4
Conclusion
In this contribution, we analyzed different existing solutions to solve the problem in C1-120546 and concluded that none of exsiting solutions solves the problem in C1-120546. Therefore, we concluded that the solution proposed in the LS is good enough to solve the problem and propose the followings; 
Proposal 1: It is proposed to agree on the change in the RRC specification as proposed in section 3.2.
Proposal 2: It is proposed to agree that UE behaviour on RRC Connection Reject is impacted but not on ACB.
If the RAN2 agrees the proposals, NSN is happy to provide the CR as described in section 3.2.
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