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1
Introduction
Currently in RAN, it is understood that the solutions developed for MBMS delivery should consider, amongst other aspects, the efficiency of radio resource utilisation within the cell, battery life of the UE along with the complexity of the solution. 

From TR 23.846,

5.4.1 Efficient Routing and Resource Usage

· The MBMS shall be able to efficiently route multicast and broadcast over the radio interface and within the radio network. Efficient routing within the core-network is desired as well.
In order to achieve this, it is important to understand the content of the service streams that are to be delivered from the BM-SC. In this paper we discuss the expected content of these services, and impacts that this has on the UTRANs ability to efficiently deliver these services.

2 
Service Content

If we consider the service that is delivered within the UTRAN we note that a service is identified by a unique identity, which is passed from the BM-SC, “Service id”. Each service may contain a number of separate data bursts (sessions) [1], for which each UE receives an indication from the RNC just before the data is delivered in the cell, so that the UE may configure itself in order to receive the data if it so wishes.


Within one service ID,  it is possible that the content of the data stream  may change during the life of the service. I.e. it is expected that for the service “goals from Liverpool vs Arsenal” for example, that during the life of the service the user would expect to receive all goals scored in that game. Additionally each goal may be expected to be repeated, a number of times on a periodic basis to maximise the opportunity of subscribers to the service to receive the content, as no guarantee for reception of content is given as part of MBMS. This repetition could be set at the discretion of the MBMS service provider [3]. 

With this model for mapping the content to a single service ID, a number of questions exist as to how this may impact on the UTRAN solution for the delivery of MBMS to the UEs in a cell.

3
Data Burst Identity

Without explicit indication by the RNC of the content about to be transmitted on a particular service, the UE/user can only make a decision on whether to receive the data burst based on knowledge that the particular service has a transmission at that time, (as indicated by the notification process). Assuming that the data bursts may have different content during the active life of the service, the UE must receive and process the data before it can establish whether it really wishes to ‘play’ it.

Also, if a particular data burst is repeated several times during the life of a service, and there is no identification of the data burst content then the UE cannot know whether it wants to receive this burst until it has received and processed the data. From a UE battery point of view this may be a significant drain on the battery, particularly if each different data burst (i.e. a burst with different content) is repeated a large number of times during the life of the service. E.g. If the first goal (scored in the first 10 minutes) is repeated during the full length of the match, then this implies that at least 8 repeats of the original goal will be transmitted. In the case of 5 goals in a game this can be significant.

One solution could be to have the higher layers manage the detection of duplicated content in order to avoid unnecessary play back to the user. In this case if the UE still must process and forward the data to higher layers whilst also performing all related UTRAN actions (paging reception, tuning to control channel, respond to count request, etc) for the reception of the data. 

An alternative to this would require the RNC to inform the users within the cell of the specific content of each burst for each service id. This would enable the UE/user to determine whether to receive the data or not (this may also imply some UTRAN action such as reading the notification information but this would still be a reduction in UE activity related to the reception of this data, clearly any solution is FFS). This of course also implies that the NAS passes any such information to the UTRAN for each data stream transmitted, in order that the UTRAN may inform the subscribed UEs.

4
Efficient Delivery of Each Service Data Burst

Additionally, it seems reasonable to assume that within a cell the number of users that have already received (and viewed/stored?) the content will increase as the number of repeats of a particular burst of data increases. I.e. the more times a data burst is transmitted the more likely it is that less people will want to receive it, and ‘play’ it. This implies that during the repetition of such data bursts the need to support ptm radio bearers could be diminished, and on some (many?) occasions ptp would be more efficient. Clearly to achieve this, the RNC must know for every data burst transmission, whether or not to configure a ptm radio bearer. This implies that a count of UEs wanting to receive each burst on every service is necessary, for retransmission of any data bursts. It may also imply that even within areas with many users for a particular service, the use of a ptm radio bearer may not be the most efficient bearer for the delivery of every data burst, in particular repeated data burst transmissions, e.g. the 6th repeat of Liverpool’s 3rd goal. This of course adds a higher degree of complexity within the UTRAN solution to manage this.

(Is it considered likely that most UEs would want to/ did receive the burst on the first transmission of a specific burst? Historically this may enable a decision on the establishment of a ptm bearer to be established in many cases for the first transmission?).

5 Summary

In order to enable UEs and RNCs to utilise their available resources efficiently for the delivery of MBMS services, it could be necessary to indicate the ID of each data burst (session) before transmission. 

This would enable the UE to determine whether it wishes to receive the indicated session, and possibly it would then provide an indication to the RNC in order that the RNC may determine whether to establish a ptm or ptp radio bearer.

One solution may be to require all UEs capable of receiving a particular service (based on current service subscription, UE capability or radio coverage for example), to actually receive every data burst possible for that service. This ensures sufficient service delivery whilst removing additional counting complexity for every burst transmission, (and any duplication detection would be carried out at higher layers). In addition this also does not require any indication of the data burst content within the UTRAN, or to the UE within the AS.

By doing so however implies reduction in battery life for UEs receiving these services, and inefficient use of radio resources with cells delivering these services. This seems to be in contrast to the general requirements for MBMS delivery, although clearly the final MBMS solution will be based on a compromise between efficiency and complexity.

6
Conclusion

With the following understandings,

· Within a service stream (i.e. for each service id) is it expected that transmission of multiple data bursts (sessions) with different content will be transmitted

· Within a service stream (i.e. for each service id) it is possible to repeat each individual data burst (with different content), possibly a number of times during the duration of the service as part of the service plan.

This paper has addressed how the content within a single service stream, may vary and in turn may affect how the UTRAN delivers MBMS, in order to maintain the efficient use of radio and UE resources. 

It seems a number of questions exist which may influence delivery of the service content within the UTRAN for which guidance may be necessary from SA1/ SA2.

· Which entity performs the repetition of the data stream? BM-SC, GGSN or RNC for example? (if the RNC then the Iu may need to support some service level indication of the number of repetitions required and possibly any periodicity of such repeats). 

· Is it expected that every user within a cell subscribed to a service should receive all data bursts for that service id? – (With no regard for radio efficiency or battery life?)

· Is it intended that each data burst should have an indication of the content (possibly via a ‘Content ID’) to avoid un-wanted replays?

· If so does the duplication detection occur at higher layers or is the indication to take place within the AS? The latter may help avoid unnecessary battery drain in the UE and ensure efficient use of radio resources? 

· In the case of data burst transmission or repetitions, in order for the RNC to select the most suitable radio bearer for each data burst transmission, e.g. ptm or ptp, is it necessary for the RNC to know,

· how many UEs that wish to receive that particular data burst transmission (or at least a number beyond a suitable threshold) i.e. is a count necessary for every burst transmission/ retransmission

· If the data burst is a retransmission of a previous data burst on that same service id? (on the premise that in many instances the decision is based on other aspects (i.e. historic information) for the first transmission, only an indication that a data burst is a retransmission may be necessary in order that the RNC can determine whether to count/ recount the UEs intending to receive this data burst)
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