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GERAN questions and assumptions

1. Introduction

This document lists a number of issues related to MBMS and questions on which TSG GERAN WG2 seek clarification. The main focus is TSG GERAN issues, although some may have a larger scope. 

2. MBMS issues

2.1. Service requirements

2.1.1. Parallel reception of MBMS sessions

Q: How many parallel MBMS sessions shall the MS be able to receive simultaneously?
Comment: 

1. It is complex in GERAN for some types of MS to be able to receive multiple MBMS sessions in parallel. This is because an MS can only receive p-t-m from one single carrier and the maximum number of timeslots depends on MS capabilities. E.g. Two services could be sent on separate timeslots that may not all be monitored by the MS if the timeslot allocation violates its multislot capability. 

2. Sharing the same radio resource between multiple services leads to reducing, for instance, the delivered bit rate for each service. In other words, it might not be possible to multiplex different services onto the same radio resource and meet the QoS requirements of each service.  It is believed that this will have a greater impact on the support of MBMS streaming services than on MBMS background services. It is also FFS how counting should be performed if multiple parallel services are provided, as users already listening to a service can not perform counting without data loss. 

· GERAN2 assumption on minimum capability: An MS is only required to receive one MBMS session at a time.
1. Depends on use cases

2. Depends on architecture (linked sessions or sub-sessions)

Niels, If a service requires multiple sessions, then the service could not be supported.  Or you create sub-sessions for the MS to throw away the low priority session data.

Igor, assume in SA4 that different flows are carried in a single PDP context (for streaming), then this is carried by a single MBMS bearer.  In PSS, for static media, these are sent on a separate PDP context, so you have max of 2 PDP contexts for the MS.

Chris P.  Is there a correlation between use cases for each flow, i.e. uncorrelated flows or linked?

Meir, tie sessions together, but if they belong to the same service and are required to be received in parallel then some info would need to be sent down to the RAN for the choice of radio channel to be done appropriately?  If separate flows require different QoS then does it make sense for them to be sent using the same protection on radio?
AWS, one TS for streaming, one for download!!
Denis, better to sequence sessions in time, and have “sub-sessions” of different applications.  This minimises the number of sessions that need to be supported, while ensuring multiple applications can send their data (i.e. football, then golf, then….).
According to the service area, there is the possibility to see which data should be sent in each cell.
Niels, unless the RAN is informed that multiple sessions are “linked”, then it will probably not be possible to send both streams to the MS in parallel.
2.1.2. Possibility to fetch missing data from a server 

Q: Should the MS have the possibility to “fetch” missing data outside of the p-t-m transmission?
Comment: GERAN cannot guarantee that all users that have joined a given MBMS session will receive this entire session correctly when receiving it on a p-t-m channel, since e.g. some mobile stations may be in poor coverage areas. The downloading of missing data would be beneficial, as the operator cannot rely on the p-t-m channel to cover 100% of the MBMS subscribers. 

Any user could fetch the missing data by reusing existing GERAN procedures. The fetching of data should be done transparently to GERAN and is, for instance, triggered by the application residing in the mobile station. This feature could also be used to mitigate the effects of cell-reselections due to mobility (e.g. interruption, packet losses). 

Users with an ongoing CS call or PS session will not be capable of receiving the session on a p-t-m in parallel; they may either receive the session on a MBMS p-t-p bearer in parallel (FFS) or use the “fetching” mechanism to download the whole session (after the non-MBMS activity).  This is provided that these users can be informed that a session has occurred. 

· GERAN2 assumption: Users should be able to fetch data from content server via existing procedures (using individual connections).

Agreed.

2.1.3. Arrival rate of MBMS sessions

Q: In a given cell, what is the expected frequency and distribution of session start messages received at the GERAN? 

Comment: These parameters (especially the worst case) are very important for the design of the MBMS notification solution as they would indicate what the requirements are for the scheduling and capacity for the notification.
Chris, depends on the sub-session decision.  Denis, but if the MS can get exactly the info it wants, this increases the notification capacity required. Andre, yes, notifications should be specific per service (Chelsea goals, rather than all Premiership goals.)
Mark, If session stop is sent immediately or after 5 seconds then this will also affect the notification info (maybe!!!!).
2.1.4. Maximum ongoing sessions

Q: What is the maximum number of parallel sessions GERAN (as opposed to the MS – see previous question) needs to support at a given time in a given cell?
Comment: This parameter also affects the design of MBMS notification solutions, as well as the p-t-m bearer.
Andre: As many as possible!  Depends on number of frequencies available in cell.
Chris P, BM-SC may be able to schedule services and smooth out random peaks.  Is there any buffering required in the RAN?  Roaming is only consideration for standards, to ensure consistency.
Denis, if we have no answer, we must have a scalable solution, rather than a limited but optimised solution!
Notification may steal from user data if in-band notifications are required, if it is not possible to get the “paging” channel still.  If multiple services are multiplexed onto a single session, then this may make it easier to receive different application data in parallel.
2.1.5. QoS parameters

Q: What is the range of QoS parameters (compared to 3GPP TS 23.107) GERAN needs to support for MBMS services? 

Comment: GERAN2 assume an MBMS streaming service will require an MBMS bearer (and corresponding radio bearer) of the streaming traffic class but it is not clear whether an MBMS “download and play” service will require an MBMS bearer (and corresponding radio bearer) of the streaming, background or “new” traffic class.
Background and streaming traffic classes will need to be supported, the “download and play” service may use either of these, whereas “carousel” may also use either traffic class.

Niels reiterates main difference is error-tolerant or not, but this does not map completely to the traffic classes.  Mark, Need to know whether a file download can tolerate errors, in which case it may be that the stream should be handled as a sequence of frames rather than a plain bitstream.  Sequence numbers etc. would be needed (and some bits may need more protection than others), otherwise the bitstream may as well be dropped.  Media type is the main characteristic, a new one may be needed and IETF won’t ever look at this sort of thing!!  If download is required error free, then on first unrecoverable error the MS may as well stop receiving the data and wait for the next p-t-m transmission! (Or recover via p-t-p repair function).
Denis, need to rewrite traffic classes as they are not completely reusable!
Bill, download does not HAVE to be error free.

Can MMS have varying FEC protection for each media type within the service? Igor, yes and no???

Mark, should look at bitstream download for first release.
2.1.6. Handling of MBMS streaming

Q: What requirement does the handling of MBMS streaming service put on GERAN?

Q: Should it be possible for a mobile entering the cell with an ongoing MBMS session to discover the transmission and start receiving data from it? (Assuming the content coding allows for this behaviour) Andre: No. Denis, yes – normal cell change. But yes if you want streaming to work!
Comment: This would increase system complexity since either a “periodic notification” or an MS initiated discovery mechanism is required.  Both would increase the signaling load on common signalling channels.

Q: If an MS enters a cell supporting MBMS, should the MS be able to discover whether a session is ongoing when there is no transmission of this session in the cell and should it be able to request data transmission for this session? No.  Notification mechanism will require too much capacity.  But yes if you want streaming to work!  
Comment: (see previous comment)

Q: Does the content need to be “synchronized” between different cells and if so, to what extent? Do we optimise for the case when the cells are relatively synchronised?  If plain cell change used in GPRS, then there is no point! 1 sec in RAN.
Comment: “Tight” synchronization may be hard to achieve in a multi-vendor network.  This depends also on the functions performed in non-RAN nodes (e.g. length of time between reception of session start in the GERAN and the arrival of the first data to be transmitted).

2.1.7. Handling of MBMS “download and play”

Q: What requirement does an MBMS “download and play” service put on GERAN? 

Q: Should it be possible for a mobile entering the cell with an ongoing MBMS session to discover the transmission and start receiving data from it? (Assuming the content coding allows for this behaviour) Yes, may as well!!
Comment: This would increase system complexity since either a “periodic notification” or an MS initiated discovery mechanism is required.  Both would increase the signalling load on common signalling channels.

Q: If an MS enters a cell supporting MBMS, should the MS be able to discover whether a session is ongoing when there is no transmission of this session in the cell and should it be able to request data transmission for this session? Yes, may as well!!
Comment: (see previous comment)

Q: Does the content need to be “synchronized” between different cells and if so, to what extent? Yes, may as well!!
Comment: “Tight” synchronization may be hard to achieve in a multi-vendor network.  This depends also on the functions performed in non-RAN nodes (e.g. length of time between reception of session start in the GERAN and the arrival of the first data to be transmitted).

Q: What are the differences in requirements on the GERAN for “streaming” and “download and play” services? Refer to previous discussions about the different requirements, also the carousel case which will also be defined.
2.2. Notification

2.2.1. Timing requirement between session start message and data transfer

Q: What are the requirements (if any) on timing between the reception of the session start message in GERAN, reception of the data in GERAN and the commencing of the data transfer over the air interface?
Comment: This is important for the design of notification, counting and channel establishment solutions. 
Operator defined timer “tuned” to how long it takes all equipment in the network to establish radio resources.
2.2.2. Notification during ongoing CS call and/or PS session

Q: Is there a requirement that the MS is able to receive MBMS notification during ongoing CS call and/or PS session? 
Comment: If the users should be reached during an ongoing CS call or PS session, then coordination is needed (in the core network or BSS) so that a dedicated MBMS notification can be sent to the mobiles not in idle mode. This is because it is not feasible for the MS to monitor the paging channel when it has an ongoing session. It is FFS how MBMS data for users with an ongoing CS call or PS session can be delivered in parallel.
ASCI notifications? UE linking is not clear on Gb interface.  General SA1 opinion will be yes, if it is possible.  User can make choice based on TMGI (which is easier rather than the other way round).  This will depend on user capabilities, as usual.  RAN2 has proposal to send all TMGIs to RNC at call setup (look for ref). If TMGI goes all the way up to the user, is there then the timing sensitivity to respond within a certain time, and find out where the session is being sent.  Separate CS and PS (use SGSN procedure, rather than introduce UE linking proc for A/Gb mode).
Build on DTM procedures, but MBMS will not require DTM.
2.2.3. Arrival rate of MBMS sessions

See §2.1 above.

3. Conclusion

This document has listed a number of outstanding issues related to MBMS that need to be solved in order to progress with MBMS.  
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