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1
Introduction

During the MBMS Ad Hoc in Wokingham, different MBMS signalling flows proposed by Ericsson and Nortel Networks were discussed. Such proposals can be found in R2-030053 and R2-030032.

In addition Nortel has also proposed alternative signalling flows in document R2-03188, which is an enhanced version of the previous flows that also take into consideration the preparation phase (paging mechanisms and so on). This paper compares the flows in the Ericsson paper presented in Wokingham with these updated ones.

During the discussion at the MBMS Ad Hoc, some similarities and differences between the two options were identified, and there was agreement on the common points. Unfortunately such agreement was not captured in the Stage 2 TS and both proposals were just noted.

This paper summarises similarities between the two options so that common points can be included in the stage 2 specification; more over it highlights the current differences and suggests a way forward to progress the work on such part.
2 Similarities between Nortel and Ericsson approaches

As already discussed during the MBMS Ad Hoc in January 2003, the following common points are identified:

· The linking between service context and UE is signalled on dedicated Iu connections
· The user plane over Iu is established bottom up.

Unfortunately this progress was not documented in the Stage 2 technical specification.

3 Differences between Nortel and Ericsson approaches

The two proposals do not appear to be drastically different, but one main point is whether to consider the service context creation, subsequent linking of single UEs to such service context and signalling of service attributes a multi-step or a one-step approach. Currently, Nortel suggests to split such event over more than one phase, while Ericsson’s proposal is to cover it in one phase.

This difference is highlighted in the figures below. 
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Fig.1: Ericsson approach for context creation, UE linking and bearer establishment

 (PTP scenario).

In the above figure
, during step 3 (circled in red), the service becomes available (MBMS Session Start is initiated) and the MBMS service context information is then provided to the serving RNC for the first UE to be linked to a MBMS service context. For each subsequent UE the UE identity is sent in MBMS ACTIVATION REQUEST message over IU, to be linked to the concerned MBMS context in RNC. The applied QOS is negotiated in NAS signalling between UE and the network in time before the MBMS Session starts. The network will download the negotiated MBMS service context information to the RAN at MBMS session start.

By reception MBMS ACTIVATION RESP the MBMS service context for the UE is established in concerned RNC nodes. The MBMS transmission may start over RAN as soon as all UEs have been linked to the MBMS Service context in RNC. 

During steps 4 and 5 (circled in blue), the UE identity and information for establishing the user plane is passed to the RNC in charge of the area where the content is supposed to be delivered (defined by Multicast area and signalled over Iu).

Following the decision of PTP transmission, the Iu user plane is established bottom-up from the SRNC (phase circled in orange).

In figure 2, the Nortel architectural option is shown. In order to ease the discussion on similarities and differences, comparing to R2-030188, the flows were modified so that the scenario where the UE moves to a DRNC before user plane establishment is taken into consideration  (steps 8 to 11 in figure 1 would also be applicable) and the transmission is PTP (i.e. the Iu user plane is established from the SRNC).

The modified parts are marked with red fonts.

In the option depicted below, the activation phase is split over multiple signalling flows: UE Linking, Service Register (initiated from both SRNC and DRNC) and Session Start.

The Session Start message is sent:

· Anytime, as a reply to the Service Register message (The objective is to request the MBMS Service Context from the network)



· When MBMS Service becomes available, without any trigger from the UTRAN:

· To all RNCs controlling last known RAs for all joined UEs in idle mode

· To all SRNCs for UEs in connected mode. 

These phases are circled in red.

Considering that in Nortels proposal the service attributes are never sent over Iur and therefore sometimes have to be requested from the UTRAN to the CN, the case where the SGSN does not have such information should be considered (a lot of signalling could be triggered in the CN in this case, alternatively all SGSNs should have a context all the time in case they are requested to provide it to RNCs due to mobility reasons).

The context creation in RNC occurs following the reception of the Session Start message in Nortels proposal. Each connected UE is then linked one by one to the MBMS Service Context by reception of MBMS UE LINKING message.Before the UE is linked it must be paged over Uu.
In the Ericsson proposal such creation occurs when the linking of the first UE is requested from the CN, at the reception of MBMS ACTIVATION REQ message. At context creation in RNC all UEs which have joined the service are in connected mode and needs not to be paged.

The Attach signalling flow (circled in blue) is used in this option to forward to the DRNC UE identity and addressing information for the establishment of the Iu user plane and for receiving back the outcome of the decision between PTP and PTM transmission.

In the phase circled in orange, following the PTP decision reported in step 7, the Iu user plane is established bottom-up from the SRNC.

We can thus identify the following:

· Service context creation, UE linking and service availability awareness (session start) can be realised by means of one or multiple signalling flows;

· Given the Attach signalling flow over the Iur interface, different information can be forwarded to the DRNC within it.

· Steps 8 and 9 in figure 2 should carefully be considered in scenarios where the SGSNs do not have the necessary information to return (QoS, etc). The alternative of always having a context in all SGSNs does not seem very efficient.
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Fig. 2: Nortel approach for context creation, UE linking and bearer establishment (PTP scenario).

From now on in the discussion the set of flows including service context creation, UE linking and service availability related signalling will be indicated as ‘Activation’.
4 Important aspects

4.1 One-flow vs. Multiple-flow activation

The decision on whether it is better to split the activation phase over multiple signalling flows or having only one signalling flow to take care of the whole activation depends a lot on the timing of events within the network (more over, in figure 2 also Session Start is first sent only when the service becomes available).

It should be identified if proceeding with one signalling flow could represent a problem (in terms of occurring too late). This question was already posted to SA2 in a LS sent from the MBMS Ad Hoc.

In general, if no timing issues are identified because the occurrence of events can be controlled and prepared in an appropriate manner by the BM-SC or other entities within the Core Network, it seems common sense to avoid multiple flows if the same goal can be achieved with one (main) flow and multiple phases do not offer any extra gain. 

4.2
Transfer of service attributes over Iur vs. on-demand delivery from CN

When it comes to the signalling to be specified over the Iur interface, both options make use of the MBMS Attach signalling flow.

In the Ericsson proposal, UE Identity, service attributes and addressing information for the establishment of the Iu user plane are signalled to the DRNC, while in the Nortel proposal only UE Identity and addressing information need to be forwarded.

It has been argued that forwarding service attributes all the time for all UEs is unnecessarily inefficient, however in such approach it is fairly straightforward to see that signalling can be optimised so that already known information is not sent to the DRNC more than once.

On the other hand, as mentioned already, in the Nortel option, sometimes the RNC needs to request the service attributes directly to the CN (steps 8 and 9 in figure 2), as it does not receive them over Iur. This means that either in principle all SGSNs need to keep a context for this service even if they have never asked the information, or such request could potentially trigger a lot of signalling within the Core Network. This aspect should be considered when choosing the best alternative.

More over, in case service attributes need to be reconfigured during UE linking, this would be quite straight-forward by using the Iur, while if this information has to be sent by the CN to the RNCs we should again make sure that it is not sent to all RNCs, but only to the ‘right’ ones. Currently, it does not seem to be a requirement to have the possibility of reconfiguring the service, but of course it is seen as beneficial to specify a robust signalling option that can cope with future evolutions of the MBMS feature. 
6 Conclusions and proposal

Considering the arguments expressed above, it is proposed to:

· Include the agreed principles outlined in chapter 2 into TS 25.346 (sub clause 5.1)

· Agree that it is beneficial to split the activation process over multiple flows if the timing of events originating from the Core Network cannot be relied upon; otherwise that it is reasonable to have only one or a minimum number of signalling flows to realise it; the characterisation of such timing needs to be clarified by SA2

· Agree that signalling optimisation over Iur/Iu can be achieved, but it is not an issue (as confirmed by previous studies carried out by RAN3 with regards to Iur)

·  Agree that CN impacts of signalling the service attributes on request from the RNCs shall be carefully assessed and the case where all SGSNs need to maintain a context should be preferably avoided.
· Agree that both architectural options allow for mechanisms to optimise the number of UEs in RRC connected mode and related aspects and none of these options relies on having all relevant UEs in connected mode all the time. 



































































� Comparing to the corresponding figure contained in R2-030032, step 2 was added to illustrate how efficient mechanisms to control the number of UEs in connected mode prior to service content delivery could fit into this architectural option.


� It should be recalled that within the scope of Release 5 a Study Item on the need of optimisation of the Iur signalling was finalised with the conclusion that Iur signalling optimisations are not needed (the amount of information signalled via RNSAP has not drastically changed since then).





