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1.
Introduction

By analyzing the UE location update procedure, we find that in a particular case the procedure will be failed, and there is no protection procedure dealing with this case in the specification. In this document, we describe the situation in detail, then provide a sound solution and the corresponding CR. Specification affected by the CR is 25.331 and 25.413.
2. Background
Several procedures are involved in the UE location update procedure, they are listed in brief as follows.
RRC connection establishment
The purpose of this procedure is to establish an RRC connection. [1] 8.1.3.
RRC connection release
The purpose of this procedure is to release the RRC connection including all radio bearers and all signalling radio bearers between the UE and the UTRAN. By doing so, all established signalling connections will be released. [1] 8.1.4.
Initial Direct transfer
The initial direct transfer procedure is used in the uplink to establish a signalling connection. It is also used to carry an initial upper layer (NAS) message over the radio interface. [1] 8.1.8.
Downlink Direct transfer
The downlink direct transfer procedure is used in the downlink direction to carry upper layer (NAS) messages over the radio interface. [1] 8.1.9.
Uplink Direct transfer
The uplink direct transfer procedure is used in the uplink direction to carry all subsequent upper layer (NAS) messages over the radio interface belonging to a signalling connection. [1] 8.1.10.
Iu Release
The purpose of the Iu Release procedure is to enable the CN to release the Iu connection and all UTRAN resources related only to that Iu connection to be released.  The procedure uses connection oriented signalling. [2] 8.5.
3.
Discussion
Procedure of UE location update failure
If the IU RELEASE COMMAND message is sent directly after the DOWNLINK DIRECT TRANSFER and the span of the two messages is within 40ms SRB TTI by the CN,  the UE may not receive the previous message, which will make Location Update procedure fail. The procedure is described as follows.

1.      UE sends RRC CONNECTION REQUEST to RNC.

2.      RNC sends RRC CONNECTION SETUP to UE through the CCCH channel.

3.      UE sends RRC CONNECTION SETUP COMPLETE to RNC through DCCH channel.

4.      UE sends UPLINK INITIAL DIRECT TRANSFER to RNC,  cause value is LOCATION UPDATE REQUEST.

5.      CN sends DOWNLINK DIRECT TRANSFER to RNC, cause value is LOCATION UPDATE ACCEPT.

6.      CN sends IU RELEASE COMMAND to RNC.

7.      RNC sends IU RELEASE to CN, and release the Iu connection.

8.      RNC sends RRC CONNECTION RELEASE to UE.
9.      UE sends RRC CONNECTION RELEASE COMPLETE to RNC.
Analyzing
After sending DOWNLINK DIRECT TRANSFER message, the CN sends IU RELEASE COMMAND to RNC immediately, the span of the two messages is within 40ms. The user plane of RNC receives the two downlink messages at almost the same time. DOWNLINK DIRECT TRANSFER is sent on RB3, which is in AM mode. RRC CONNECTION RELEASE message is sent on RB1/RB0, which is in UM mode. If RB1 is of higher priority, as we always think so, RNC will send RRC CONNECTION RELEASE message to UE first, So UE will probably not receive the DOWNLINK DIRECT TRANSFER message, the Location Update procedure thus fails.
3. Conclusion

As discussed above, when the span of  DOWNLINK DIRECT TRANSFER and IU RELEASE COMMAND message is within SRB’s 40ms TTI, the DOWNLINK DIRECT TRANSFER message on RB3 will be probably discarded. If we make the span of the two messages longer, it will be avoided, but the specification doesn’t require the CN to conform to the regulation. There are three ways to solve the problem. The first way is that CN delays approximately 100ms to send IU RELEASE COMMAND after it sends DOWNLINK DIRECT TRANSFER. About this way, we have no more suggestion. The second way is that RNC sends DOWNLINK DIRECT TRANSFER Before it sends RRC CONNECTION RELEASE to UE even if the message on RB1 is of higher priority, then UE will receive DOWNLINK DIRECT TRANSFER first, the Location Update procedure will probably succeed. The third way is that RNC delays approximately 100ms to proceed with IU RELEASE procedure after it receives the IU RELEASE COMMAND from the CN. According to the third solution, we introduce timer TIuRelease. The timer TIuReleas can be used in 25.413 specification to make RNC delaying after it receives IU RELEASE COMMAND from the CN, The value of timer TIuRelease should be regulable, the default value is recommended to be set to 100ms according to the testing results.  About this solution, we have a CR attached to be discussed, but we intend to further discuss it in the coming RAN3 meetings. In this document, we intend to focus on the second solution. 
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8.5.2
Successful Operation
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Figure 4: Iu Release procedure. Successful operation.

The CN initiates the procedure by sending an IU RELEASE COMMAND message to the UTRAN.

After the IU RELEASE COMMAND message has been sent, the CN shall not send further RANAP connection-oriented messages on this particular connection.

The IU RELEASE COMMAND message shall include a Cause IE indicating the reason for the release (e.g. "Successful Relocation", "Normal Release", "Release due to UTRAN Generated Reason", "Relocation Cancelled", "No Remaining RAB").

When the RNC receives the IU RELEASE COMMAND message:
      1.  Sets timer TIuRelease . When timer TIuReleas expires, proceeds with step 2.
2.
Clearing of the related UTRAN resources is initiated. However, the UTRAN shall not clear resources related to other Iu signalling connections the UE might have. The Iu transport bearers for RABs subject to data forwarding and other UTRAN resources used for the GTP-PDU forwarding process, are released by the RNC only when the timer  TDATAfwd expires.

3.
The RNC returns any assigned Iu user plane resources to idle i.e. neither uplink user data nor downlink user data can be transferred over the Iu interface anymore. Then the RNC sends an IU RELEASE COMPLETE message to the CN. (The RNC does not need to wait for the release of UTRAN radio resources or for the transport network layer signalling to be completed before returning the IU RELEASE COMPLETE message.) When an IU RELEASE COMPLETE message is sent, the procedure is terminated in the UTRAN.

The IU RELEASE COMPLETE message shall include within the RABs Data Volume Report List IE for each RAB towards the PS domain successfully addressed and for which data volume reporting was requested during RAB establishment, the total amount of unsuccessfully transmitted DL data for the RAB since its establishment.

If the release was initiated by the UTRAN, for each RAB towards the PS domain for which the DL GTP-PDU Sequence Number IE and/or the UL GTP-PDU Sequence Number IE are (is) available, the RNC shall include the available sequence number(s) in the RABs Released Item IE (within the RAB Released List IE) in the IU RELEASE COMPLETE message.

The RAB Release Item IE shall not be present if there is no sequence number to be reported for that RAB.

Reception of an IU RELEASE COMPLETE message terminates the procedure in the CN.

Interaction with Trace:

In case of simultaneous Iu signalling connections for both CS and PS domains, if a trace session was activated by both domains, the successful release of one of the connections should not close this trace session. If the trace session was activated by only one domain and the Iu connection for this domain is successfully released, this trace session shall be stopped in UTRAN.
 9.5
Timers

TRELOCprep
-
Specifies the maximum time for Relocation Preparation procedure in the source RNC.

TRELOCoverall
-
Specifies the maximum time for the protection of overall Relocation procedure in the source RNC.

TRELOCalloc

-
Specifies the maximum time for Relocation Resource Allocation procedure in the CN.

TRELOCcomplete
-
Specifies the maximum time for waiting the relocation completion in the CN.
T RABAssgt
-
Specifies the maximum time in the CN for the whole RAB Assignment procedure.

TQUEUING

-
Specifies the maximum time in the RNC for queuing of the request of RAB establishment or modification.

TDATAfwd
-
Specifies the maximum time for GTP-PDU forwarding at the source RNC during relocation of SRNS.

TigOC
-
While this timer is running, all OVERLOAD messages or signalling point congested information received at the CN are ignored.

TigOR
-
While this timer is running, all OVERLOAD messages or signalling point congested information received at the RNC are ignored.

TinTC
-
While this timer is running, the CN is not allowed to increase traffic.

TinTR
-
While this timer is running, the RNC is not allowed to increase traffic.

TRafC
-
Specifies the maximum time for Reset procedure in the RNC.
TRatC
-
Specifies a guard period in the RNC before sending a RESET ACKNOWLEDGE message.

TRafR
-
Specifies the maximum time for Reset procedure in the CN.
TRatR
-
Specifies a guard period in the CN before sending a RESET ACKNOWLEDGE message.

TNNSF
-
Specifies the maximum time the RNC should store Permanent NAS UE Identity IE (and the related Global CN-ID IE) when NNSF is active.
TIuRelease
When RNC receives the IU RELEASE COMMAND from the CN, it sets Timer TIuRelease. RNC proceeds the Iu Release procedure after timer TIuRelease expires. Default value of Timer TIuRelease is set to 100ms.
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