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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.
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 FACH channel.

3.      UE sends RRC CONNECTION SETUP COMPLETE to RNC through DCH 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. IU RELEASE COMMAND message is sent on RB1, 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. Even if the RB3 is of higher priority, in the case of package loss and retransmitting, the UE will probably receive the RRC CONNECTION RELEASE message on RB1 first. Upon reception of RRC CONNECTION RELEASE message, the UE sends RRC CONNECTION RELEASE COMPLETE message to RNC.  Upon reception of RRC CONNECTION RELEASE COMPLETE message,  RNC releases resources relating to that UE. While at this time, the DOWNLINK DIRECT TRANSFER message on RB3 is probably waiting for scheduling in RNC side, so the RNC will discard DOWNLINK DIRECT TRANSFER message,  which cause the result that the UE will 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 by the RNC. 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 two ways to solve the problem. One 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 other way is that RNC delays aproximately 100ms to proceed with RRC CONNECTION RELEASE procedure after it receives the RRC CONNECTION RELEASE COMPLETE message from the UE, but this solution can only be used  in “RRC Connection Release procedure on the DCCH” case, while in “RRC Connection Release procedure on the CCCH” case,  RNC can delay for aproximately 100ms after it sends RRC CONNECTION RELEASE messages to proceed with RRC CONNECTION RELEASE procedure. According to the solution in RNC side, we introduce a new timer T318. The timer T318 can be used in 25.331 specification to make RNC delay after it receives RRC CONNECTION RELEASE COMPLETE message from the UE in the “RRC Connection Release procedure on the DCCH” case, or used to make RNC delay after it sends RRC CONNECTION RELEASE message to UE in “RRC Connection Release procedure on the CCCH” case. The value of timer T318 should be regulable, the default value is recommended to be set to 100ms according to the testing results. 
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8.1.4.8
Reception of an RRC CONNECTION RELEASE COMPLETE message by UTRAN

When UTRAN receives an RRC CONNECTION RELEASE COMPLETE message from the UE, it should:
1> Set timer T318, when T318 expires, proceeds with step 2>.
2>
release all UE dedicated resources and the procedure ends on the UTRAN side.
10.3.3.43
UE Timers and Constants in connected mode

This information element specifies timer- and constants values used by the UE in connected mode.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	T301
	MD
	
	Integer(100, 200 .. 2000 by step of 200, 3000, 4000, 6000, 8000)
	Value in milliseconds. Default value is 2000. This IE should not be used by the UE in this release of the protocol.

One spare value is needed.

	N301
	MD
	
	Integer(0..7)
	Default value is 2. This IE should not be used by the UE in this release of the protocol.

	T302
	MD
	
	Integer(100, 200... 2000 by step of 200, 3000, 4000, 6000, 8000)
	Value in milliseconds. Default value is 4000.

One spare value is needed.

	N302
	MD
	
	Integer(0..7)
	Default value is 3.

	T304
	MD
	
	Integer(100, 200, 400, 1000, 2000)
	Value in milliseconds. Default value is 2000. Three spare values are needed.

	N304
	MD
	
	Integer(0..7)
	Default value is 2..

	T305
	MD
	
	Integer(5, 10, 30, 60, 120, 360, 720, infinity)
	Value in minutes. Default value is 30.

Infinity means no update

	T307
	MD
	
	Integer(5, 10, 15, 20, 30, 40, 50)
	Value in seconds. Default value is 30.

One spare value is needed.

	T308
	MD
	
	Integer(40, 80, 160, 320)
	Value in milliseconds. Default value is 160.

	T309
	MD
	
	Integer(1…8)
	Value in seconds. Default value is 5.

	T310
	MD
	
	Integer(40 .. 320 by step of 40) 
	Value in milliseconds. Default value is 160.

	N310
	MD
	
	Integer(0 .. 7)
	Default value is 4.

	T311
	MD
	
	Integer(250 .. 2000 by step of 250) 
	Value in milliseconds. Default value is 2000.

	T312
	MD
	
	Integer (0..15)
	Value in seconds. Default value is 1. The value 0 is not used in this version of the specification.

	N312
	MD
	
	Integer (1, 2, 4, 10, 20, 50, 100, 200, 400, 600, 800, 1000)
	Default value is 1.

	T313
	MD
	
	Integer (0..15)
	Value in seconds. Default value is 3.

	N313
	MD
	
	Integer (1, 2, 4, 10, 20, 50, 100, 200)
	Default value is 20.

	T314
	MD
	
	Integer(0, 2, 4, 6, 8, 12, 16, 20)
	Value in seconds. Default value is 12.

	T315
	MD
	
	Integer (0,10, 30, 60, 180, 600, 1200, 1800)
	Value in seconds. Default value is 180.

	N315
	MD
	
	Integer (1, 2, 4, 10, 20, 50, 100, 200, 400, 600, 800, 1000)
	Default value is 1.

	T316
	MD
	
	Integer(0, 10, 20, 30, 40, 50, infinity)
	Value in seconds. Default value is 30.

One spare value is needed.

	T317
	MD
	
	Integer (0,10, 30, 60, 180, 600, 1200, 1800)
	Value in seconds

Default value is 180.

In this version of the protocol all the values should be interpreted as "infinity".

	T318
	MD
	
	Integer (50, 100, 150, 200)
	Value in milliseconds

Default value is 100.
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