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Problem statement:
Following problem was observed in the field (in 2 operator networks):
1. UE redirected from LTE to UTRAN for emergency call
2. UE initiates CS emergency call
3. UE also initiates RAU and establishes PS RABs
4. During CS call release, when RNC receives IU RELEASE COMMAND from CN, RNC sends RADIO BEARER RELEASE to the UE to release the established Radio Bearers, corresponding transport channels, and the CS signalling connection from the UE.
5. At the release of CS signalling connection, UE initiates Location Update procedure.
6. In network side, RNC receives LOCATION UPDATING REQUEST within INITIAL DIRECT TRANSFER message while the release for previous procedure is still ongoing since RNC is waiting to receive RADIO BEARER RELEASE COMPLETE message from the UE to complete the release of old CN connection..

UE’s NAS triggered Location Update procedure immediately after CS signalling connection release and the LOCATION UPDATING REQUEST message was submitted within INITIAL DIRECT TRANSFER message on SRB3 even before UE’s RRC completed the ongoing radio bearer release procedure and submitted the RADIO BEARER RELEASE COMPLETE message on SRB2. So, the network ends up receiving INITIAL DIRECT TRANSFER message (same CN domain) for which Iu Release has been initiated by the CN and the release procedure has not been completed in the NW side. Thus NW still does not know if the release of Radio Bearers and Transport channels have been completed in the UE or at which stage UE decided to keep two CN connections.

Following call flow illustrates steps 4 through 6. It shows the collision that occurs between LU and radio bearer release:


As can be seen above, LU is performed by the UE prior to completion of radio bearer release and this results in 2 CS CN connections for the same UE within the network. 

Analysis
TS 24.008 states the following:

“In the network, if the last MM connection is released by its user, the MM sublayer may decide to release the RR connection. The RR connection may be maintained by the network, e.g. in order to establish another MM connection.
If the RR connection is not released within a given time controlled by the timer T3240 or T3241, the mobile station shall abort the RR connection. In both cases, either after a RR connection release triggered from the network side or after a RR connection abort requested by the MS-side, the MS shall return to MM IDLE state; the service state depending upon the current update status as specified in subclause 4.2.3.”

“NOTE 2:	If inter-system change is due to a mobile originating CS call, the location updating procedure can be performed after the RR connection is released unless the MS moves back to E-UTRAN.”

Based on this, UE NAS initiates LU even before it has completed the procedure because release of signalling connection is over even though the whole procedure has not been completed still. Additionally, since the UE is not entering idle mode, it ends up sending the LU in the same RR Connection. 

Snippet from TS 25:331:
“The UE shall be able to process several simultaneous RRC procedures. After the reception of a message which invoked a procedure, the UE shall be prepared to receive and act on another message which may invoke a second procedure. Whether this second invocation of a procedure (transaction) is accepted or rejected by the UE is specified in the subclauses of this clause, and in particular in subclause 8.6.3.11 (RRC transaction identifier).”

In multiRAB case, the completion of procedure involves releasing the signaling connection and the RABs. However, based on current specifications, this is not enforced as it requires only signaling connection release to be completed. Thus we are seeing the problem observed above (i.e. LU initiated before RAB release).

PROPOSED SOLUTION
Explicitly stating that the RAB release procedure should be completed before LU is initiated will help resolve the problem (new text highlighted in yellow).

“NOTE 2:	If inter-system change is due to a mobile originating CS call, the location updating procedure can be performed after the completion of procedure causing RR connection is released unless the MS moves back to E-UTRAN.”

PROPOSED WAY FORWARD
It is proposed to discuss the problem and agree on a possible way forward. If resolution of this problem requires other working group (e.g. RAN2) involvement, it is proposed to send an LS to RAN2 seeking their feedback on RRC behaviour.
