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1 Purpose

The purpose of this paper is first to identify a blocking inter-working issue if it is not further clarified who is responsible for releasing the Iu signalling connection when there is no (no more) RAB on Iu-PS so that both SGSN and RNC would rely on each other. 

The second purpose is to clarify the exact scope of the ‘user inactivity’ Iu release cause described in both RANAP and TS23060. 

Based on these two clarifications, it shows that it is up to the SGSN to instruct the RNC to release the Iu or not at the end of NAS signalling exchanges or after some timeout in SGSN. 

2 Introduction:  Mobility Handling needed in Idle Mode 

The mobility of a UE can be managed either by the Access Stratum in URA_Pch connected state or in the Non Access Stratum in idle state. However, a full Access Stratum strategy cannot be assumed.

First, it cannot be assumed by an SGSN that all RNCs support URA_Pch states.

Second, even if RNCs would all support URA_Pch, in many networks, the UMTS coverage will not be continuous (e.g. use of hot spots). This needs to be taken into account in particular during the early periods of UMTS network existence where some defect will be discovered before fine tuning of coverage is achieved.

Everytime the UE will have to reselect a 2G cell for this reason, it will be back to idle mode.

In all these scenarios, the default mobility state for UEs will still be “idle mode”.

When there is no (more) RAB, UE need to be driven from PMM-connected mode to PMM-idle mode by an Iu Release either right after the end of NAS transactions or after some inactivity period. 

The question is then who will control this Iu signaling inactivity period and the Iu release.

3 Multi-Vendor Inter-working Issue

There is a multi-vendor issue if it is left implementation dependant who is in charge of control of this Iu Release between the RNC & the SGSN because :

· the SGSN will not necessarily release the Iu after the NAS transaction and leave it to the preference of the RNC to ask the removal of Iu after some Iu signaling inactivity. In this scenario, the SGSN will wait for receiving an Iu Release Request to send Iu Release Command. 

· Conversely, the RNC can also wait indefinitely that the SGSN, normally in charge of Iu connection release sends the Iu Release Command message.

The situation will be kept in a deadlock since both SGSN and the RNC trust the other to control the release of the Iu after a NAS signaling.

It is therefore proposed in the two following sections to clarify which entity should control the Iu signalling activity. 

4 Scope of User Inactivity on Non-Real time Bearers 

RANAP standards mentions the user inactivity as a cause for the Iu Release Request procedure sent by the RNC.

The scope of what inactivity the RNC has potentially noticed is further elaborated in TS23060:
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TS23.060, 12.7.3(Iu Release): This procedure is used to release the Iu interface. This procedure also triggers the release of all the Iu connections and changes the 3G‑SGSN PMM state to PMM‑IDLE. Both RNC-initiated and SGSN-initiated Iu release procedures are shown.

User Inactivity means that the RNC decided to release an MS with only a non real-time bearer established to optimise the radio usage after the RRC-Connection-Release timer expired.

This text only means that as long as there is non-real time radio access bearer established with no activity on it, the RNC can take control (i.e. ask for the release of Iu, with cause user inactivity).

Therefore it appears that it is necessary to distinguish:

· user inactivity for non-real-time RAB,

· user inactivity for Iu signalling, not covered by the above-mentioned  “non real-time RAB” scenario.

Only the first one is specified above as under control of the RNC which may send the RANAP Iu Release Request when it supports this feature:

5 Proposal 1

It is proposed to bring this first clarification into RANAP that the inactivity timer in RNC is for RAB and not for signalling (not currently stated in RANAP):

Add in TS25.413 for Iu Release Request procedure :

Interactions with Iu Release procedure:
If the CN decides to release the Iu connection, the CN shall initiate the Iu Release procedure.
“The RNC may ask to release the Iu with the cause “user inactivity” when all remaining Radio Access Bearers are non real-time RABs and there is no more activity on these remaining non real-time RABs. 
As a response, the CN may subsequently accept the request and decide to release the Iu at that time using the cause “Release due to UTRAN generated reasons”.
6 Proposal 2

Consistently, as mentioned during the email discussion by Lucent, it is not clear from current RANAP  if the RNC could ask the removal of an individual RAB or what the expected CN behaviour would be in this case.  Current RANAP seems to imply only removal of Iu as the cause value “user inactivity” is not included in RAB release;

Add in TS25.413 for RAB Release Request procedure:

“The RNC may ask to release a non real-time RAB with the cause “user inactivity” when there is no more activity on the RAB.
7 User Inactivity on Iu Signalling 

Since the previous section does not cover the Iu signalling, this section elaborates with who should control the Iu signalling activity.

7.1 NAS Signalling

The following picture shows that many times the release of Iu signaling should be performed right after the end of UE-CN transaction and that its control by the RNC would often lead to undue delay, waste of resources and degradation of performance.
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The yellow part corresponds to the time the RNC is waiting for a possible new message over the IU-RRC because it cannot see that the NAS procedure is completed. The RNC is NAS service agnostic and cannot know how long the procedure will last.

The time to wait could be very dependant on the service of which the RNC is agnostic: for example, if the NAS is an Activate PdP context, then a RAB Assignment will come next, some waiting is needed; whereas for a RAU with no follow-on, waiting is useless.

The RNC thus cannot know if it is the last message of the NAS procedure or not, and also if waiting is useful or not after this last message.

During this period of time, the UE is kept in Cell_Fach state, ready to send/receive message. As it cannot guess the duration of the procedure, the UE can wait e.g. 30 seconds in this state for a possible message. 

This situation is to be repeated for many NAS exchanges of the UE and to be multiplied by the number of UE handled by this RNC. 

In addition to being poor radio resource efficient, it also forces an unnecessary battery consumption in the UE in this transitory RRC state.

7.2 Consistent Approach between CS and PS domains 

To the opposite, a consistent approach with CS domain is to control the Iu signaling by the SGSN.

In GSM already for a long while ago, the release of the A interface when there is only DTAP signalling is up to the MSC (at the end of DTAP exchanges). MSC are behaving like this since the beginning of the GSM. 

Continuing with UMTS also, even if currently not specified, it is assumed also that the MSC

· will remove Iu-CS interface at the end of calls and 

· is similarly assumed in charge of releasing the IU for signaling (DTAP messages) because of lack of understanding by the RNC. 

The same rationale should apply to the SGSN to ensure consistent MM-connected/PMM-connected approaches. Therefore it should be assumed that the SGSN is similarly assumed in charge of releasing the IU for signaling (DTAP messages) because of lack of understanding by the RNC.

8 Proposal 3

This paper has shown that there is a multi-vendor inter-working issue if :

· the user inactivity is misunderstood to cover the Iu signaling inactivity also, 

· the control of Iu release is left implementation dependant between RNC & SGSN at the end of the NAS signaling (when no RAB or no more RAB).

It is therefore proposed as a way forward to first agree on a common understanding on this issue and have following RAN3 consensus reported in the minutes of the RAN3#36 meeting:

When there are no active RABs from a CN domain (Iu signalling only), the CN node should initiate the release of the Iu signalling connection  either as soon as completion of transaction between UE and CN, or after a period of Iu signalling inactivity ( cause “normal release”).
9 Proposal 4

Second, it is proposed to agree on one of the following two alternatives or possibly both:

Alternative 1:

Since interaction with other procedures involving SGSN is at the border of RANAP specification, add a simple note in RANAP:

Iu Release Command

NOTE: 
In case there are no active RABs from a CN domain (Iu signalling only), that CN domain should initiate the release of the Iu signalling connection either as soon as completion of transaction between UE and CN, or after a period of Iu signalling inactivity ( cause “normal release”).

Alternative 2:

Send a liaison to SA2 to ask them to confirm our view and clarify TS23.060 in that sense. A proposed LS is attached.

10 Proposal 5

In the scope of interaction between Iu Release Request procedure and Iu Release procedure, it is also believed that the following behaviour is expected from the CN:

· if the RNC has sent Iu Release Request with the cause ‘user inactivity’, it is fully optional for the SGSN to send Iu Release Command (cause UTRAN gen. Reason)

· if the RNC has sent Iu Release Request for  another cause than ‘user inactivity’, it is believed by RAN3 that the same degree of optionality does not apply: SGSN shall or should send Iu relese Command as an answer.

· if the RNC has sent RAB release request, 23.060 says SGSN should release the RAB.  Is it optional for the SGSN to do so?  Is the behaviour dependant on  the cause value like Iu release request?

It is proposed to ask SA2 to confirm this view and clarify this in TS23.060. These additional statements have been included in the proposed LS attached.
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2. Iu Release Command
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