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1 Background and Introduction
At CT1#76 (Xiamen), CT1 sent RAN2 LS C1-120546 [4] to seek their advice on the solution in CR C1-120103 [3] for the "abnormal cases in the UE" on Attach, Tracking Area Update and Service Request, which proposed to decouple the case of class barring case from the RRC connection reject, to allow the UE to select to a different PLMN/RAT after five failed attempts.

RAN2 have replied in R2-123142/C1-122580 [5] indicating their concerns with the NAS-based solution and are further investigating an AS-based solution to the problem.

RAN2 ask CT1 in their LS response to clarify how certain RRC indications map to the "abnormal cases in the UE" a) and b) in the NAS specifications. RAN2 also ask CT1 to clarify what it means by "lower layer failure" in case b). RAN2 have not considered case h) specified for Attach and TAU (and similar for Service Request) in their request for clarification, which is related to transmission failures of the NAS request.

In this paper, we investigate the mapping of the main error cases in the AS specifications to the relevant cases in the NAS specifications, and in particular highlight the case of "T300 expiry" as the case that deserves some further inspection. 
2 Rationale
In Figure 1 below we give an overview on the main error cases in AS and NAS for connection establishment during ATTACH. A similar picture can also be made for the TAU Service Request cases.
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i) RRCConnectionReject (5.5.1.2.6):
inform upper layers about the failure to establish the s3>
RRC connection and that access barring for mobile
originating calls, mobile originating signalling, mobile
terminating access and mobile originating CSfallback is

a) Access barred because of access class barring or NAS
signalling connection establishment rejected by the
network

If accessisbarred for “signalling” (see 3GPP TS

21[22]), the

applicable attach procedure shall not be started. The UE staysin the
currentserving cell and applies the normal cell reselection
ii) ACB (5.3.3.2): process. The attach procedure is started as soon as possible, i.e.
inform upper layers about the failure to establish the when access for “signalling” is granted on the current cell or
RRC connection and that access barring for mobile when the UE moves to a cell where access for "signalling " is
originating signallingis applicable, upon which the granted.

procedure ends;

iif) T300 expiry (radio failure during the RRC connection == — — — >

establishment phase including e.g. RACH failure) (5.3.3.6) &
inform upper layers about the failure to establishthe
RRC connection, upon which the procedure ends

b) Lower layer failure or release of the NAS signalling
connection before the ATTACH ACCEPT or ATTACH REJECT
message is received

Timer T3410 shall be stopped if still running. The attach attempt

counter shall beincremented, unless it was already set to 5.

If the attach attempt counter is less than 5:

+ timerT2411is started and the state is changed to EMM-
DEREGISTERED.ATTEMPTING-TO-ATTACH. When timer T2411
expires the attach procedure shall be restarted, if stil required

\ by ESM sublayer.

iv) Connection/radio failure detected in the UE after RRC
connection establishment phase — security not established
(5.3.11.3/5.3.12):
indicate the release of the RRC connection to upper
layers together with the release cause “other”

the attach attempt counter is equal to 5:
Ifth b i lto 5
\ + the UE shall delete any GUTI, TAllist, lastvisited registered TAI,
v) Connection/radio failure detected in the UE after RRC list of equivalent PLMNs and K5I, shall set the update status to
connection establishment phase — security established \ EU2 NOT UPDATED, and shall start timer T3402. The state is
(5.3.7.7/5.3.11.3): \ changed to EMM-DEREGISTERED. ATTEMPTING-TO-ATTACH or
\ optionally to EMM-DEREGISTERED. PLMN-SEARCH in order to

indicate the release of the RRC connection to upper
layers together with the release cause “RRC connection
failure”

\ perform a PLMN selection according to 3GPP T523.122 [5].

Vi

vi) Reselection during connection establishment (5.3.3.5): =3 ) Transmission failure of ATTACH REQUEST message
inform upper layers about the failure to establish the indication from lower layers
RRC connection The UE shall restart the attach procedure.




Figure 1: Mapping of error cases for RRC Connection Establishment from TS 36.331 [2] to TS 24.301 [1]
Several observations can be made from this figure:

1) Unclarity in AS

The detailed text in AS gives hardly any guidance as to what behavior should be applied in NAS.

2) Most cases are clear

However, we assume that for most cases the mapping between AS event and NAS action is clear (solid lines in the figure).

We assume that the only case for which the mapping is not clear is case iii). For this case one could argue that the mapping should be on NAS case b) or case h):

· Case b): 
One could argue that the condition for case b) is valid and thus b) should be applied. In addition, for the case of UL NAS messages outside connection establishment, which are transmitted in the RRC ULInformationTransfer message (e.g. NAS authentication response, NAS Attach Complete), there is a separate indication about the failure to deliver a NAS message to upper layers when message delivery failure occurs. Similarly for this case, one could assume that case h) is only applicable when AS experiences problems during uplink delivery of the ConnectionSetupComplete message (which carries the NAS message in this case), e.g. "Transmission failure of ATTACH REQUEST indication from lower layers" may be indicative that the UE has sent the ATTACH REQUEST and then experienced the failure (so T300 would have been stopped). Thus all other failure cases like T300 expiry should be mapped to the general "lower layer failure" - case b). 
· Case h):
One could argue that in case iii, when T300 expires (which would indicate a failure in the Random Access Preamble), clearly the ATTACH REQUEST could not be transmitted, thus the condition for h) is valid, and thus h) should be applicable.

RRC case iii) includes a wide variety of error cases. Two examples:

· 
Example 1: 
RACH parameter settings are not accurate at the current location resulting in the UE thinking it is in coverage of a cell, but actually with the current RACH parameters the UE is not able (e.g. insufficient UL power) to establish the RRC connection
.
=> An unconditional/unlimited number of repeated attempts in this case might not be so useful since as long as the radio conditions do not change, the same situation will occur.
· 
Example 2: 
By chance the UE suffered from RACH collisions during its connection establishment procedure.
=> In this case it make sense to retry the procedure immediately.

In example 1, we assume that NAS behavior b) is more suitable, i.e. it would make sense for the UE to be careful about re-attempts and avoid deadlock situations, and if the situation continues to exist (e.g. UE does not move), PLMN selection should be considered. So one may conclude that case h) should only be considered for case vi) (as indicated in the figure) for cell reselection during the connection establishment.
In example 2 on the other hand, behavior h) seems more suitable. Given that for case iii) the most optimal NAS behavior could be either b) or h), it might be quite good that 24.301 allows both b) and h) for this case.  
One could wonder whether AS or NAS specifications should provide more detail on the mapping of case iii). We assume there is no strong need for this as long as it is clear that events resulting in case iii) can be mapped on either b) or h) based on UE implementation.
3 Conclusion
Based on the above it is proposed to confirm that different events leading to case iii) can be mapped on either b) or h) based on UE implementation, and capture this implementation freedom in the meeting minutes.

We assume that in that case no further specification changes are necessary.
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5 Appendix (targeted clauses in TS 36.331)
i) RRC Connection Reject
5.5.3.8
Reception of the RRCConnectionReject by the UE

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>
forward the extendedWaitTime to upper layers;

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;
ii) Access Class Barring (e.g. for Attach/TAU case)

5.3.3.2
Initiation
.........

1>
else if the UE is establishing the RRC connection for mobile originating signalling:

2>
perform access barring check as specified in 5.3.3.11, using T305 as "Tbarring" and ac-BarringForMO-Signalling as "AC barring parameter";
2>
if access to the cell is barred:

3>
inform upper layers about the failure to establish the RRC connection and that access barring for mobile originating signalling is applicable, upon which the procedure ends;
...........
iii) T300 Expiry (e.g. RACH failure)
5.3.3.6
T300 expiry

The UE shall:

1>
if timer T300 expires:

2>
reset MAC, release the MAC configuration and re-establish RLC for all RBs that are established;

2>
inform upper layers about the failure to establish the RRC connection, upon which the procedure ends;
iv) and v) Connection/radio failure detected in the UE after RRC connection establishment phase
5.3.11.3
Detection of radio link failure

The UE shall:

1>
upon T310 expiry; or

1>
upon random access problem indication from MAC while neither T300, T301, T304 nor T311 is running; or

1>
upon indication from RLC that the maximum number of retransmissions has been reached:

2>
consider radio link failure to be detected;

........
........

2>
if AS security has not been activated:

3>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other';
2>
else:

3>
initiate the connection re-establishment procedure as specified in 5.3.7;
vi) Cell reselection during connection establishment

5.3.3.5

Cell re-selection while T300, T302, T303, T305 or T306 is running

The UE shall:

1>
if cell reselection occurs while T300, T302, T303, T305 or T306 is running:

2>
if timer T302, T303, T305 and/ or T306 is running:
3>
stop timer T302, T303, T305 and T306, whichever ones were running;

3>
perform the actions as specified in 5.3.3.7;

2>
if timer T300 is running:
3>
stop timer T300;

3>
reset MAC, release the MAC configuration and re-establish RLC for all RBs that are established;

3>
inform upper layers about the failure to establish the RRC connection;






















































































































































































































































� Note that RAN2 is working on a SON procedure to enable the network to try to reduce the occurrence of this event.
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