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Discussion
There is a discussion ongoing between RAN2 and 3 and SA2 on the question to which RNCs an SGSN should send the session start message with the session attributes. The stage 2 TS describes that an SGSN with MBMS service context sends the session start message to all its RNCs. RAN 2 and RAN 3 prefer that the SGSN sends the session start message only to RAs within which are MBMS UEs. The reasons for the preferences are given in liaison statements sent to the last SA2 meeting by RAN 2 (S2-033950 = R2-032692) and RAN 3 (S2033946 = R3-031868).

It is difficult to weight the arguments from different areas against each other. This paper describes the situation from both viewpoints and proposes a way forward.

RAN 2 describe in their liaison A), B), C) as the functionality that an RNC has to perform when receiving a session start message:

A) Check if the RNS contains cells which are part of the multicast area. In each cell which is part of the multicast service area, the RNC shall:

B) Start a counting procedure

· this procedure consists of sending out MBMS paging on Uu;

· UE’s that have joined an MBMS service will wake-up and read the MCCH channel to check if the change of the MBMS configuration concerns an MBMS service they are interested in;

· depending on the number of UEs that respond to the MBMS paging, the UTRAN can take a ptm/ptp decision;

C) Inclusion of information regarding the new session in periodically broadcasted messages

· in order to enable UE’s moving into the cell to detect that a certain session is supported in a cell, the cell broadcasts the id’s of supported MBMS services periodically. E.g. every 640ms, a service identification of each MBMS service that can be received in a cell will be transmitted;

The LS clarifies RAN2’s assumption that even if there are no UE’s that have joined the MBMS service in an RNS, still the RNC receiving a SESSION START message will have to perform actions A), B) and C). Both actions B) and C) will use downlink radio resources. In addition action B) will temporarily also increase the UE power consumption.

On the other hand side the SGSN can obviously not reliably trace the number of MBMS UEs per RA. Limiting the session start message to RAs with MBMS UEs requires that at session start the SGSN determines for each of its Routing Areas whether there are UEs with activated MBMS service. As an SGSN may serve a considerable number of subscribers this would create a considerable peak load for the SGSN. Therefore, the SGSN would rather manage counters for each RA/MBMS service combination. This implies an adaptation of all mobility management and subscriber management procedures to keep track of number of MBMS UEs per Routing Area. But this information is not reliable as detach is no confirmed procedure and in the same way UEs which are out of coverage will be kept for long time in the SGSN to allow re-attach without sending IMSI in clear over radio. Currently there is no need to watch on expiry of periodic updating timers as this can be checked when a mobile terminating transaction starts. So all the effort leaves still a good chance that the SGSN assumes UEs in RAs that have no longer UEs. Because of these mobility management problems it is useful to study whether optimization in RAN can improve the resource usage.
Bullet A) should be no problem as performance for all RAs should be available and it consumes no radio resources.

Bullet B) is not clear whether IMGI/TMGI is paged on all paging subgroups. In this case paging could be reduced by an MBMS notification indicator on all subgroups instead of paging in all subgroups. The flag would trigger UEs to listen to one subgroup only or the MCCH.
Bullet C) seems to generate the highest unnecessary radio resource consumption. According to the RAN 2 LS the periodic broadcast of MBMS services offered in the cell shall allow UEs that move into the cell to discover offered services. Such an approach indeed consumes certain radio resources in cells without UEs. The question here is in which cells is this periodic broadcast necessary? This is neither clear from the LS nor from the latest draft version of the MBMS RAN TS 25.346. The main intention is probably to periodically indicate ongoing MBMS(s) session to UEs in all cells of the MBMS service area. But there seems no real gain to broadcast that an MBMS session is ongoing in a cell without any (ptm) MBMS radio bearer. Only when a UE moves into a cell with an established ptm MBMS radio bearer it can simply start listening. In other cases there is obviously always the need for the UE to signal with the network to get an MBMS radio bearer. So it may be sufficient for the UE to know that there is no MBMS radio bearer in the cell which the UE can derive also from missing broadcast information. In this case a periodic broadcast of ongoing MBMS session(s) is not needed in cells without an MBMS radio bearer.

A UE that moves during an ongoing MBMS session knows the session status. There is no need to broadcast this status to such UEs. Only a UE that activates the MBMS service during an ongoing MBMS session might use this broadcast information. This could be indicated in the activation signaling by the CN. It may need further study whether this is useful or needed as the UE missed already data and the whole session can be repeated by ptp repair mechanisms.

The major overhead in radio resource usage according to B) and C) might be avoided when the periodic broadcast of available MBMS services is used only in cells with established (ptm) MBMS radio bearer. The paging load at session start could be limited to something similar that is needed to page an individual UE in an RA and might be tolerable. Optimizing bullet C) could be used to avoid that the SGSN traces MBMS UEs per RA which might finally not avoid MBMS paging in RAs without MBMS UEs because of the mobility management specifics for handling of lost or detached UEs.
It seems worth that RAN 3 and especially RAN 2 evaluate an optimization of the bullet C) which might enable an efficient implementation for both RAN and CN.
