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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 and the complexity of the solution. 

In the liaison R2-031483 [1], to SA2, RAN 2 highlighted the sub-optimal performance for a UE when receiving multiple streams of the same content,  in particular without any visibility of the session content within the RAN. In particular RAN2 asked SA2’s opinion on the need to optimise the RAN for repetitions from the BM-SC, from a service scheduling perspective i.e. slow repetitions.

This paper addresses the delivery of the service content in particular session repetitions, termed slow repetition, and aspects related to efficiency for the delivery of these sessions and the impact that this may have on the UTRAN and the UEs. 

2 
Service Content

If we consider the service that is delivered within the UTRAN we note that each individual 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) [2], for which each UE receives an indication from the RNC just before the data is delivered in the cell (this is the notification procedure which is internal to the RAN
), which is based on an indication to the RNC called the “session start”, also sent from the BM-SC. Via this notification the UE knows (either directly or indirectly decision is FFS in RAN), whether it must inform the UTRAN of its intent to receive the session (this is the counting mechanism within RAN, and is carried out to enable the RNC to identify whether ptp or ptm Radio Bearer should be configured) within any particular cell.


Within one service-id, it is possible that the content of the data stream may change during the life of the service, i.e. multiple different sessions. It is expected that for the Service-id = 1 - “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 (“slow repetition”[1]), a number of times on a periodic basis to maximise the opportunity of subscribers to the service to receive the content, in particular as UEs may join a service at any time during the life of the service. This slow repetition could be set at the discretion of the MBMS service provider [3]. 

This is partially illustrated in figure 1, which shows some of the data traffic stream for the fore mentioned service. It could be that the first goal (scored in the first 10 minutes) is repeated during the full length of the match, then this could imply up to 8 repeats of the original goal will be transmitted. In the case of 5 goals in a game this means the total number of sessions in the lifetime of the service of which the majority are repetitions can be significant.

It is important to understand how this service description for a single service-ID, can be efficiently delivered to the joined UEs, and in particular how efficient delivery may be maintained using the air interface resources.

3
Data Delivery Considerations in the RAN

When data is sent from a BM-SC only a “Session Start” message precedes it and this is forwarded to the RNC before any such session data is forwarded and distributed to “joined” UEs. This “session start” currently gives attributes such as QoS and multicast area to the RAN, and enables the RAN to “notify” the appropriate UEs of impending data transmission. It is not, however, currently considered whether any knowledge describing the data content is purveyed to the UE which may enable the UE to determine whether it has already received this content or not.

If we consider data delivery in the RAN we can note the following,

The RAN may need to know (operator configurable) how many UEs within a cell wish to receive a particular session transmission, in order to determine the radio bearer type to assign for delivery of each session’s data, i.e. ptp or ptm. This is achieved by the UE’s, which have “joined” a service in the cell indicating, upon reception of the appropriate “notification”, their wish to receive the session data. This ultimately provides the RNC with a “count” of the number of UEs (or a minimum number of UEs at least) from which it may determine the efficient radio bearer type per cell.

Ptm delivery in the RAN is only efficient when more than a certain number of UEs request the service, i.e. setting up ptp radio bearers to all UEs in the cell wanting to receive the session would be less efficient than sending one ptm radio bearer which all the UEs would receive. Therefore it is necessary when switching between ptp and ptm is activated in a cell, to accurately know if the number of UEs in a cell wanting to receive a particular session exceeds the number of UEs necessary whereby making a ptm RB more efficient than the required number of ptp RBs. 

If it is considered that UEs should not receive a particular session on more than one occasion, then it may be beneficial that as a result of the “notification” for a UE to determine exactly what the session content was. Having done this the UE would know whether it wanted to receive the notified session or not, and as such not respond to the RNC count request, if it already had received the session data. This would mean that the actual RB configuration used within the cell for the data delivery would reflect a count of the UEs who wanted the session data, rather than all joined UEs, whether or not they wanted to receive the session data. This would ensure the most efficient RB allocation in the cell, and may enable more MBMS services to be supported at the same time. Unfortunately it may not be straightforward for the UE to determine whether it should receive the session or not autonomously.

Let us also consider the UE perspective. If a UE receives a particular session on multiple occasions, it must respond to the RAN “notification” on every occurrence, if it is joined to that service. This means the UE must wake up and perform the relevant RAN signalling and related procedures on each occasion of notification (“session start”). Additionally the UE then must configure a physical channel for the reception of the data as indicated by the RNC for that cell, receive the packets and decode and forward the data to the higher layers possibly until the UE plays back the content to the user. It seems reasonable that somewhere in this chain a duplication detection should take place in order that the user can determine whether playback is wanted or not, i.e. if it has been received before for example. Obviously each step of this processing causes extra battery drain, which could be affected by the number session repeats within the service.

It may be possible to identify a received session after reception, at some higher layer (i.e. application layer), which would enable the UE to discard the session as already received. However, this would impact the air interface efficiency as previously described by using an inefficient radio bearer. This may possibly prevent delivery of other services-id session due to lack of capacity. If scheduling of this service take a precedence within the RNC over another service then this repeated session may deny delivery of another service, even though there are no users in the cell that have not already received the session content. Additionally, a degree of extra UE processing would be necessary in order to receive a repeated session, to decode it and identify it as repeated before it could be discarded. 

However, this said with regards to the inefficiency, the alternative to just have the UE receive and forward the session to the higher layers for replay would somewhat simplify the RAN solution. This is opposed to aligning duplication detection of the session, with possible interaction for RB setup and session data delivery. 

4
Use of Session-id

One way to avoid UEs having to receive repeated sessions, and the RAN air interface having to support unnecessary transmission, could be based on the RAN “notification” procedures identifying the data as a repetition of a session already sent. Then the UE would only need to wake up and read this signalling without the need to reply (if required for “counting”) or to receive and process the session data. In order to achieve this the RNC would need to receive notification from the BM-SC about a session being a repetition, possibly by giving each session in the service, which has the same content, the same session-id.

The use of a specific session indication in the notification could require the RRC to track for a service-id all the session contents received, alternatively the session id given as part of the notification process would need to be forwarded to the higher layers for a decision on the need to respond to any counting request. Even then it may be necessary for the application layer to be informed in order that the user may determine whether he wants to re-receive or play the session content again (it may have been deleted due to memory shortage) for example. This may imply long delays in any response to the session notification to the RNC in order that the type of RB configuration may be determined, but in general this time should be short so that the RNC has relevant information on which to make a decision, i.e. the UEs have not left the cell by the time the session is transmitted.

Alternatively, if the RRC has a record of the session-id having been received previously it may not be a guarantee that the application layer was able to play it back, possibly due to decoding errors caused at higher protocol layers. This may also imply a degree of higher and lower layer interaction in order that the RRC can track whether to respond to a repeat of a specific session as already as been received.

Considering these aspects it does not seem possible for the RRC layer to track the reception of a particular session-id, nor does it seem reliable that the UE can autonomously decide whether it should receive the transmission. 


5
Summary

As highlighted in [1] if the session content is transparent to the RAN multiple deliveries of the same session data to a UE will be unavoidable if sent by the BM-SC. 

Also the affect of delivering a session on multiple occasions is not only impacting the air interface efficiency but also the battery life of the UE.

Therefore this will cause inefficiencies over the air interface and the battery life of the UE, which, depending on the service model (number of session repeats), can be significant over the duration of even a basic service.

A mechanism to overcome this would be with an indication of the session-id initially sent by the BM-SC and then subsequently from the RNC to the UE, as part of the notification process. This could enable the UE to determine immediately whether it has received the session content previously.

However, by providing such a session-id a certain amount of interlayer negotiation would be necessary, to provide reliable indication of the reception of a particular session and may need to include possible user intervention. This may not be reliable or consistent with current protocol layer model and would also imply complex interaction mechanisms between layers. Alternatively, to just have the UE receive and forward to higher layers for replay, every session may avoid a complicated need to align duplication detection of the session, with possible interaction for RB setup and session data delivery.

Therefore, it is recommended that in order to avoid unnecessary duplication of content playback the BM-SC should identify each session. This could then enable interaction with the application layer, whereby a user can be involved in the decision process as to whether to ‘receive’ the session, or alternatively an automatic check could be set to discard an duplicated sessions. However, the RAN should not be aware of this duplication check, which means that a joined UE should receive all sessions indicated by the RAN for that service-id regardless of the session data content.

4 Conclusion

If ‘slow repetition’ of a session is applied by the BM-SC, then the BM-SC should identify the session content and any duplication discard should involve the application layer. This could provide an indication of the duplication to the user and determine possible play back dependant on user request or be an automatic configured process. 

The session content repetition should be transparent to RAN. 

It is understood by the session content being transparent that there may be inefficiencies introduced over the air interface and impacts to the battery life of the UE. However, UEs, which have joined a service shall respond to a RAN counting request (if configured), upon reception of a notification and receive the session data. This may of course imply that a ptm radio bearer would be chosen on most occasions for every session, particularly if the switching number is low for the total number of UEs needed to ensure the ptm RB is the most efficient (this in particular may be true always for popular services).

Therefore, it is proposed that RAN2 should adopt a simple approach whereby the RAN does, not optimise transmission of repeated session content. In addition UEs, which can receive a notification message, should always inform the RAN of their ability to receive the transmission, if counting has been activated. 
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