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Introduction

Handling of RRC connected/PMM idle users was discussed during last RAN3 meeting.  Four solutions were discussed however each of them had some drawbacks:

(extract from R3-031861):

s1.
RAN2 proposes to introduce two new procedures, one for UE Linking over Uu, i.e. informing the SRNC about the joined services and one to move the UE into PMM-connected mode (i.e. a kind of dedicated MBMS paging).

s2.
SA2 considered an additional proposal which consists in providing a list of UEs in PMM-Idle mode within the Session Start Indication from the CN to the RNC. 

s3.
CN1 proposes to use the possibly modified/enhanced Service Request procedure, i.e. to force the UE to go into PMM-connected in case a cs-call is started.

During RAN3#39 another possibility was discussed as well: 

s4.
Assuming that an SGSN will send the Session Start Indication to all the RNCs in its serving area [Note: this issue is still subject to another discussion] only those RRC Connected/PMM Idle UEs will be missed which moved into another SGSN service area via Iur mobility given the case that the SGSN serving the drift RNC doesn’t serve a single UE which has joined the concerned service.

 In this contribution, we look at another solution.

Proposal

The basic problem is that the RNC needs to know, for each RRC connected user, the MBMS services the user is subscribed to.  Apart from the possibilities discussed above, another solution could be to obtain the list from the SGSN when the UE becomes RRC connected towards the MSC as given in the figure below.  
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Thus in this proposal, whenever an Iu-cs connection is established and when the UE is PMM idle (that is there is no Iu-ps connection), the RNC requests the MBMS services the UE is subscribed to from the SGSN using MBMS Service id Request message.    This message could typically be sent after the RNC obtains the IMSI via the Common id message.   The SGSN responds with the list.

The MBMS service list is then stored in the RNC as part of the RRC context.  The list is deleted when the UE moves to RRC idle and the RRC context is removed in the RNC after the termination of the CS call.  

Discussion of the proposal

This section looks at the advantages, disadvantages, issues and possible solutions for these issues of this procedure compared to the solutions discussed previously and listed above.

Advantages: 

Simple principle: An RRC context in the RNC is always aware of the MBMS services the UE is subscribed to irrespective of MM or PMM connected.   This simplifies handling in the RNC when the MBMS session starts as all RRC connected users are treated the same – irrespective of Iu-CS or Iu-PS connected.

This is a simple asynchronous query/response procedure independent of the other Iu procedures.

Reduced signalling load compared to option S3 above.  There is no UE impact, UE not moved to PMM connected state, no need to invoke a secure connection, release connection etc.

Does not go against the normal principle of RNC receiving service information from the CN (as opposed to option S1 above where the UE provides this information to the RNC).  No security, or abuse concerns of UE providing an arbitrary list.

No special peak load handling required.  Load is distributed over time. (compared to S2 above).

No additional procedure at the termination of the MM session – the SGSN does not need to informed about the termination of the Iu-cs connection; it does not have to update any internal tables, release the Iu connection etc. (compared to S3 above).

No risk of UEs losing MBMS session – either due to UE’s moving outside to a different SGSN area or because CS connected users are not monitoring MBMS control channel (compared to S4 above).

Disadvantages and issues and solutions:

However, the solution does have some disadvantages/issues (depending on one looks at it).  A discussion of these and possible solutions is given below.

Unnecessary network signalling load for UEs not subscribed to any of the MBMS services.  This is because the RNC has to query the SGSN for the service list every time an Iu-cs connection is established.  But one query response message over Iu is only a small fraction of the messages exchanged over Iu-cs interface in connection with the call.  The increase in signalling load is not considered significant and a trade off to avoid the peak load handling.  Further more, this load can be limited by doing the query only for MBMS capable terminals (which the RNC will be aware from the RRC messages).  There may also be other criteria that can be used to reduce this load.

Should this be a connected oriented or connectionless message over Iu-ps: While this is a UE specific message, connected oriented is the norm but on the other hand, it is a query/response type procedure and connectionless procedure is better suited for this.  Using connection less procedure will also ensure that the current Iu set up procedure does not need to change.  The two procedures can run independently and simultaneously if required (as in the case of a collision of procedure).   Also using connection less procedure is easier and has reduced signalling compared to Connection oriented procedure.

Handling Iu-flex: In case of Iu-flex, the RNC does not know which SGSN is handling the UE.   As the SGSN selection is based on P-TMSI, P-TMSI will need to be included in RRC messages – also for Initial direct transfer towards the MSC.

Handling new MBMS session registrations during an ongoing CS session:  To perform this, the UE has to set up a session towards the PS domain.  The RRC context will then be updated with the new MBMS session ids as normal.

Conclusion:

In conclusion, as shown above, the only main disadvantage of the proposal is the additional signalling load on the Iu-ps interface whenever an Iu-cs connection is established.   However, this is in line with the rest of the decisions – a trade off of to handle additional load in order to avoid peak load.

Lucent Technologies recommends choosing this solution for handling PMM-idle/RRC connected users.
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