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1
Introduction
During the past several architectural options have been discussed in SA2 and RAN2. This contribution tries to follow the basic speculation that at least the two main proposals (known as CRNC and SRNC approach or option A and E respectively) try to optimise different service scenarios under the major targets to utilise radio resources in an efficient way and to keep down signalling and procession load to an acceptable/bearable limit. This contribution promotes to study a possible alignment between the approaches as well as to have a look on inter-working aspects and transitions between scenarios.

2
MBMS Scenarios

2.1
General

Stage 1 does not limit the scope of MBMS with respect to certain service scenarios. However, the focus is on introducing a service for a significant amount of users within a certain service area to justify the introduction of techniques which are superior to unicast approaches possible in the PS domain already in R99.

There is no limitation given in stage 1 with respect to certain MBMS characteristics, e.g. the schedule of MBMS data delivery. MBMS can either result in data delivery several times every hour or only a few times per day or even per week. No hint is given in stage 1 for how long an MBMS user will be member of a multicast group and how many data transfers a performed during that time. Depending on the nature of the service this could be either very short on a per event basis or – analogous to long lasting PS connections – an ‘always-on’ service, e.g. for delivering daily news.

2.2 Considerations with respect to amount of users

When designing the RAB service for MBMS the expected amount of users within the service area is one of the key aspects. 

While the CRNC approach 

-
assumes that the MBMS service area will be configured only in regions where a large number of users can be expected and therefore neglects the problem of efficient radio utilisation in case of a low population with MBMS users,

the SRNC approach 

-
focuses on optimising especially the scenarios where a low number of users stay within an MBMS  cell, paying this optimisation with a huge signalling and processing effort in CN and RAN in case of a high MBMS user-density.

The CRNC approach has to face problems like mass-RACH access, the SRNC approach has to deal with a vast number of RRC/Iu connections. 

Both approaches are equally legitimated with regards to the envisaged service deployment and have their pros and cons (say: advantages and costs).

2.3 Considerations with respect to MBMS service characteristics

As it can be expected that there may a significant time gap between two consecutive MBMS transmissions it is expected that tearing down of UE dedicated RRC connections will have to take place in case of the SRNC approach to minimise mobility related signalling in RAN and CN. On the other hand, if there is a significant number of users having MBMS specific contexts allocated in the RAN this will cause an huge number of signalling actions as well, unacceptable for CN nodes.

Further, it cannot be expected that UTRAN has an exact knowledge of the service characteristics like transmission schedule or overall service duration – even if the CN provides UTRAN with this information, this might not be possible for some kind of spontaneous event-driven services.

Since R99 the tear down of RRC connection in case of inactivity is supported by AS and NAS the introduction of MBMS should not result in disabling this feature.

The CRNC concept on the other hand avoids any correlation with the scheduling aspects but, as already mentioned, may be sub-optimal regarding to low population scenarios.

3 Aligning the CRNC and SRNC option

Given the acceptance of the proposed approach to align both options, considerations on specifying a superset of functionalities should be consequently attempted.

As a first approach an MBMS service area could be thought as sub-divided into several regions, primarily differentiated by the number of active MBMS users staying in a cell of that regions., e.g. a ‘MBMS hot spot’ region, a region with ‘medium’ or ‘low’ MBMS user density and assign a certain set of MBMS functionalities to this region.

The proposed subdivision is of course just a simple model to have a starting point in discussing the needs for MBMS.

Exemplary assignment of functionalities and procedures to different regions

hot spot (characterised by a significant high numbers of users having activated a specific MBMS service)

-
idle mode support for MBMS is recommended (to limit signalling and processing load)

- 
return to idle mode after activating the MBMS service (i.e. joining the MC-group) 

- 
paging of MBMS users in idle and connected mode as today (type 1 and 2) or paging of MBMS users via a common NCCH regardless the mode

- 
RACH acknowledgments possibly de-activated via cell-configuration (indicated in the MBMS paging message)

- 
point-to-multipoint bearer configurations only; depending on its feasibility, autonomous soft combining would be typical for this region

low/medium density region (characterised by low/moderate numbers of users)
- 
idle mode support for MBMS is possible 

supporting UEs with activated MBMS contexts in connected mode do not affect the overall signalling and processing load as in the hot spot scenario, neither in CN nor in UTRAN, however, tearing down of RRC connections should be possible.

-
return to idle mode after service activation possible when inactivity timer expires

-

MBMS paging responses on RACH for idle mode users should be possible

- 
possibility that switching between point-to-point and point-to-multipoint bearer configurations is given and required for radio efficiency reasons

- 
consequently UEs should be either kept in connected mode or users should be counted via RACH paging responses and existing RRC/Iu connections to decide on the most efficient RB configuration.

In a ‘real world’ scenario, there will be neither all MBMS users in the hot spot regions in idle mode, nor should all users in the low density region be always kept connected. It might be also advantageous to consider also MBMS users densities in the neighbour cells before finally deciding on the MBMS bearer configuration. 

So further studies needs to be performed on the actual mechanism/method to 

-
page both idle/connected users,

-
discover the actual number of users in a cell,

-
signal the RB configuration to both idle and connected users,

-
derive the optimum RB configuration,

mobility aspects (cell change, late service entrance, etc.) need to be considered as well as service scheduling aspects discussed in section 2.3. 

4
Conclusion and Proposal

As discussed in chapter 2 there is no limitation given in stage 1 with respect to the service scenario to be supported for MBMS. As MBMS is intended to be an important contribution to the profitability of UMTS great care should be given to design a service which should support requirements not yet known in detail. Carefulness should be especially given to RAN aspects, as optimisation efforts are intended to be focussed on the radio part of the overall system to ensure that all the necessary means are available to support MBMS deployment efficiently.

It is therefore proposed to align the CRNC and SRNC approach concepts and to include functionalities needed to support each of them as part of the overall solution into the UTRAN stage 2 specification for MBMS (TS 25.346).







