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1
Opening of meeting

The 3GPP TSG GERAN MBMS workshop met 12 – 13 May 2003 in Korpilampi, Finland to discuss and progress the GERAN MBMS work with special focus on the radio bearer aspects. The meeting was open by Niels Peter Skov Andersen who chaired the meeting. On behalf o fthe host Nokia, Kari Pihl, Nokia welcomed the delegates to Finland. 

2
Approval of Agenda

Tdoc GMBMS-030001: Draft Agenda

The draft agenda was approved.

3
Potential Radio Bearers and link budgets

Tdoc GMBMS-030011: TS 43.246 "MBMS in the GERAN, Stage 2", v 0.3.0

The stage 2 description for MBMS in the GERAN was briefly introduced as background for the work on MBMS bearers.

It was noted that in order to design the bearers it seemed like some fundamental was missing, as it in order to check if the QoS requirements are fulfilled is necessary to understand what is the frame size used by the application as without it is impossible to calculate the resulting SDO error ratio. Also it was questioned whether a typical network planning for voice should be considered or a different C/I design criteria should be considered. To this it was remarked that some operators might consider not to utilise p-t-m in the general case but, e.g., only on specific scenarios such as a stadium where it might be possible to ensure a higher C/I than generally in the network.

Tdoc GMBMS-030006: 3GPP TR 25.992; Multimedia Broadcast Multicast Service (MBMS); UTRAN/GERAN Requirements

This document includes two versions of the 3GPP TR 25.992 “Multimedia Broadcast/Multicast Service (MBMS); UTRAN/GERAN requirements”. The included TR 25.992-130 "UTRAN/GERAN MBMS Requirements" (RP-030016) was presented for information and endorsed by RAN#19 plenary. The other included document is a DRAFT revised version of the TR with a number of changes based on the contributions submitted to the RAN2#35. This DRAFT V1.4.0 of the TR has been submitted to the TSG RAN2 reflector for email discussion prior to the coming TSG RAN2/3 MBMS AdHocs (16 –17 May, 2003).

It was noted that the requirements 8 and 9 was slightly conflicting of nature as requirements 9 states that “Cell selection-reselection, handover, and SGSN, SRNS/SBSS relocation shall not be affected by an active MBMS session” where requirements 8 states that it should be possible to move MBMS mobiles to s specific RAT or cell.

Also requirements 3 “Reception of MBMS shall not be guaranteed at RAN level. MBMS does not support individual retransmissions at the radio link layer, nor does it support retransmissions based on feedback from individual subscribers at the radio level.” seemed only valid for p-t-m as it is the TSG GERAN assumption that p-t-p would use acknowledged mode as this is believed to be more spectrum efficient.

Generally it was commented that from an efficiency point of view a lower layer retransmission is likely to be better than SDU retransmission.

Tdoc GMBMS-030007: On MBMS bearer definition

This contribution presents a proposal to introduce a new logical channel for MBMS p-t-m data transmission. The contribution also shows that with the existing (E)GPRS coding schemes it would be difficult to fulfil the SDU error rate requirements for MBMS. One possibility to improve the performance is to introduce new channel coding schemes for MBMS, more robust than those currently available on the PDTCH. This is elaborated in Tdoc GMBMS-030008. Another alternative indicated in the contributions is to improve the performance could be to introduce a new RLC/MAC block structure to be used for MBMS.

In the discussion of the need for alternative coding schemes it was noted that the MBMS mobiles would be new and thus likely to be capable of handling a different coding  scheme, however on the network side there would be a need to consider the possibility to implement MBMS on legacy network equipment.

As the document were only providing result for 9 db C/I it was question at which C/I value the desired QoS could be fulfilled. Further it was suggested in future studies to use an SDU size of 500 octets for unacknowledged mode and up to the maximum of 1500 for acknowledged mode.

Tdoc GMBMS-0300012: Principles for MBMS in GERAN

This paper details key areas that Vodafone feel are significant in the design of the bearer for MBMS in GERAN. It also provide some indication as to what areas within the scope of the MBMS Work Item Vodafone believes should be prioritised in order to allow standardisation in different steps and a modular implementation of the feature

The p-t-p versus p-t-m was briefly discussed including the desire for using different IP frame sizes short for p-t-m to optimise the likelihood for delivery and for the desire for large IP frames for p-t-p in order to minimise the overhead for p-t-p. In this discussion it was suggested that ROHC could be used to reduce the overhead, but some delegates indicate their concern ROHC could cause problems at cell change especially in the unacknowledged mode.

The provided example for download and play (128 kbit/s – with a 500 kB clip size) was found a useful example, which should be considered in the future evaluations.

Regarding the suggestion to concentrate on the multicast in preference for the broadcast, it was thought that, as the main difference would be whether the network has the knowledge or not of the user presence the difference between multicast and broadcast would probably not really be visible in the radio access network. It was noted that the main problem for broadcast probably would be coverage as it would be using p-t-m in all cells.

Regarding the security requirements it was noted that this should not really impact the radio access network except for the potential delay of performing the security procedure, as the procedures to be used would be the standard procedures or similar procedures. It was noted that the MBMS notifications and the replies probably would be using the integrity protection mechanism and not be re-authenticated at every single access or cell change.

3.1
Bearers for Point to Multipoint

Tdoc GMBMS-030002: Performance of MBMS Radio Bearers

This document contains an investigation of a few aspects of the unacknowledged MBMS Radio Bearers (P-t-M) from a link level performance point of view. Firstly the performance of a simple redundancy scheme for GPRS is assessed. Secondly the effect of segmentation on BLER is analysed. Thirdly it is investigated whether FLO could improve the performance of unacknowledged MBMS services. This contribution concludes that a simple redundancy scheme for GPRS does not bring any gains, that segmentation makes the BLER requirement at radio block level stronger, and finally that FLO could improve the link level performance.

In the discussion of the document it was stressed that only functions planned for Release 6 should be used for MBMS in order not to delay MBMS unnecessarily. Also it was question if deep interleaving would be a problem at cell changes. Further it was once again noted that it would be most efficient if the redundancy is provided at the RAN (GERAN) level 

Tdoc GMBMS-030008: New channel coding schemes for MBMS

In this paper possible coding schemes for MBMS p-t-m channels are being presented together with performance simulation results. The paper claims that the results demonstrate that there may be significant performance benefits to designing new coding schemes for MBMS, with frequency hopping, large gains are achievable both for GMSK and 8PSK modulated bearers. The document indicates that choice of modulation will also have a significant bearing on the performance. The document concludes that significant gains can be achieved over the existing CS-1 coding, leading to a reduced BLER. In the present document, very simple coding schemes have been investigated, using codes that already exist in the specifications. The document indicates that other coding schemes may provide additional benefits and these are for further study. The objective may not just be the reduction of BLER. Alternatively, it may be possible to increase the block sizes (and thus throughput) keeping the block error rate constant. Such coding schemes could be adopted for a possible MBMS logical channel. Finally the document concludes that MBMS will be required to support a number of different services with varying QoS parameters and thus a set of coding schemes may be needed (the selection of the particular coding scheme could depend on the throughput and SDU error rate requirements of the particular application). A possible alternative to designing a set of coding schemes could be to adopt FLO for MBMS, although this would require further analysis of the benefits and drawbacks.

The need for sending the USF on the downlink of MBMS PtM was questioned and it was concluded that this was not necessary as the spare uplink could be allocated for GPRS uplink transmission by other means, e.g, being allocated via another downlink slot.

It was further questioned if considerations had been given to the coding schemes currently being used for circuit switched data. It was indicated that this had not yet been done, but probably would be done in the near future.

Tdoc GMBMS-030009: Physical Layer aspects of MBMS p-t-m services

This document follows up on a contribution to TSG GERAN#14 in which it was stated, that one of the criteria to define whether the mobile can still be considered in packet idle mode when receiving MBMS is; if the mobile is able to perform the same tasks as in packet idle mode, with no or minor changes to the current requirements for those tasks.  The initial investigation carried out in this document seems to indicate that most of the tasks performed in packet idle mode can still be carried out even when the mobile listens to an MBMS service. The paper indicates that the mobile can keep reading the System Information on the PBCCH and the paging messages on the PCCCH if the MBMS service is sent on up to 6 timeslots and if all the PCCCH blocks are on the same timeslot as the PBCCH; if some PCCCH blocks are located on additional timeslots, the number of timeslots that can be allocated to MBMS is reduced. However, it still needs to be verified whether the periodicity required for each task (e.g. BSIC reconfirmation) can still be met while receiving MBMS. The document for indicates that in order to maintain an MS in packet idle mode when receiving MBMS data, it may be necessary to restrict the locations of the PBCCH (if present), of the (P)CCCH and of the MBMS traffic channel(s). Also this may pose some requirements on the MS capabilities, for example in terms of minimum multislot class required for an MBMS capable terminal. The paper also shows that, providing that certain constraints are met, that it may be possible to keep receiving the MBMS p-t-m service while in dedicated mode on the SDCCH. However, in the case studied in the document, this is possible only if the MBMS service is sent on a maximum of two timeslots.

It was found that the definition of being in idle mode was useful. The definition being a mobile can still be considered in idle mode when receiving MBMS is; if the mobile is able to perform the same tasks as in idle mode, with no or minor changes to the current requirements for those tasks.

The other concludes of the documents were noted and delegates encourage to check the findings and conclusions.

Tdoc GMBMS-0300014: Bit rate and retransmission aspects for p-t-m MBMS in GERAN

This contribution investigates what bit rates are possible to support for point-to-multipoint (broadcast or multicast) transmission of an MBMS service in GERAN. The focus is on the “worst case” scenario, i.e. the same coverage as GSM FR speech. The document concludes that to provide point-to-multipoint tranmission of MBMS content using unacknowledged mode RLC a combination of FEC and blind retransmission (repetition) are needed. This contribution shows that it is more effective to perform the blind retransmission at RLC layer compared to the application layer. In addition it is concluded that the usage of incremental redundancy appoximately doubles the application bitrate for unacknowledged RLC.

About bit rates the document concludes, that the bit rate at cell border for a p-t-m channel is approximately 4.5 kbps, which with 7 timeslots would give 31.5 kbps. An MBMS service targeting the same coverage as GSM speech should therefore not exceed this bitrate. However, if transmission time could be longer than the video clip length, a higher play out rate is possible (e.g. a 64 kbps clip of 30 sec could be transferred in 60 seconds to the MBMS group). Improving the link budget some 10 dB compared to the cell border gives a bit rate per timeslot of approximately 10 kbps. So if replanning is possible in areas where p-t-m MBMS should be supported higher bitrates are possible. 

Looking at the result in this document and the analyses in Tdoc GMBMS-030009 it was found that the maximum data rate for 9 dB C/I probably would be to assume 6 timeslots with approximately 4.5 kbit/s. During the discussions it was concluded that as there might be different deployment scenarios more than one data rate (per time slot) should be provided for p-t-m. Exact how many different rates and for which approximate C/I they should be optimised was left open for the time being.

Also it was suggested that a cell could use p-t-m a part of the cell, e.g., indoor environment, sports arena etc., and p-t-p for more remote users. However, it was questioned how to decided which mobiles should use which time of connection especially how to detect the moving mobiles as they might be likely to need the p-t-p connection during the session.

Also it was remarked that with the performance estimate for p-t-m it seemed clear that there would be situations with limited number of MBMS users n the cell where it would be more efficient to use p-t-p connections. On this basis some delegates indicates that they felt it proven that user counting was required.

3.2
Bearers for Point to Point

Tdoc GMBMS-0300015: Uplink channels during an MBMS session 

This paper has proposed that an UL timeslot paired with a DL MBMS timeslot may be used in one of two ways either for MBMS RACH or for UL data transmission. This as the current MBMS architecture in GERAN is for a DL point to multipoint channel (spread over one or more DL TS) carrying data to a number of MSs concurrently. Given that p-t-m MBMS data is carried in RLC unacknowledged mode then the corresponding UL TS may be considered as free. This paper looks at the possible uses for such uplink channels. The document recommends that GERAN discuss the benefits of these proposals.

It was explained that the main benefit of the proposal would be that the MBMS random access attempts, which are expected to be a part of the counting process, would not load the PRACH and therefore not degrade the non-MBMS services. 

No explicit conclusion was made about the proposal and delegates were urged to consider the issue further, as the proposal might reappear in a future meeting.

4
Handling of bearer changes, e.g., during cell changes

Tdoc GMBMS-030003: MBMS Bearer Changes

In MBMS two modes of operation are defined: MBMS Broadcast mode and MBMS Multicast mode. The MBMS Broadcast mode is always using MBMS p-t-m bearer. The MBMS Multicast data can be provided via a MBMS p-t-m or p-t-p bearer. The current assumption is, that the MBMS p-t-p bearer is used in case of parallel MBMS and non-MBMS services. In addition there has been a proposal to use MBMS p-t-p bearer in case of a small amount of the joined users in the cell. This contribution indicates that switching of MBMS bearer between p-t-m and p-t-p is needed to set up/ release a MBMS connection parallel to a non-MBMS services and to support the mobility of the joined terminals. This contribution discusses the different scenarios of the MBMS Multicast bearer changes more detailed and highlights the cases, which are believed to be essential to fulfil the MBMS requirements.

There was a general agreement on the need to reduce the number of change between p-t-p and p-t-m and vice-versa. However, there was not a full agreement about the importance of the cases identified in the document, this mainly due to the results of the earlier discussions of the p-t-m bearer performance, which made delegates doubt that p-t-m would be generally used in the networks.

Tdoc GMBMS-030004: Data Synchronisation

In MBMS the mobility of terminals is supported and thus service continuation is to be considered be essential part of MBMS QoS. In the case of cell reselection, data reception is interrupted and in case of MBMS, data loss is likely. Further data loss will occur if the MBMS data flows between the old and the new cell are not accurately synchronised. In addition to cell reselections, similar MBMS data flow synchronisation is needed for the bearer transitions between MBMS P-t-P and P-t-M modes. This contribution is not trying to solve how the MBMS data flow synchronisation should be done, instead the different synchronisation error sources are analysed and different cases where MBMS data flow synchronisation is needed, are listed. The MBMS data flow synchronisation requirements are left for further study as it depends on the MBMS codecs and other issues.

This contribution concludes, that in case minimum loss of MBMS data is required at cell changes and bearer changes, significant complexity and effort is needed in order to achieve sufficient synchronisation between MBMS data flows on different cells and bearers. Data loss cannot be totally avoided even with perfect synchronisation. Therefore it is in the contribution proposed to consider potential simplification as a compromise between complexity and service quality. This simplification is consisting of having no requirements for MBMS data flow synchronisation between cells and bearers, but instead service interruptions could be allowed at cell changes and bearer changes. MBMS codecs should then be designed to tolerate gaps in the MBMS data flow. 

Different possibilities of synchronisation and the need for synchronisation were discussed. In order to understand the synchronisation the architecture was briefly discussed and it was concluded that for p-t-p it seem realistic to assume that the streams to the different mobiles would be split in separate from the SGSN towards the BTSs and thus also the MBMS stream for p-t-m would be separate from the p-t-p stream from the SGSN towards the BTSs. With this assumption it seemed clear that the handling of cell changes for p-t-p connections might be able to reuse the mechanisms designed GPRS. However it was also clear that the main problem synchronising the MBMS streams for p-t-p and p-t-m is the fact that the one is using acknowledged mode and the other on acknowledge mode as the one is having variable throughput and the other constant throughput but variable quality. Different possibilities of delaying the one relative to the other was discussed but it was clear that even though this might help fixing the loss of frames changing cells in one direction it would cause the need for special handling when the mobile moves in the opposite direction.

Also it was suggested if it would help always to consider the MBMS as finite transmissions, e.g., subdividing streaming sessions in sub-sessions would allow to temporary use another mode than normally used in the cell until the start of the next sub-session. However, no conclusion was reached on this point.

5
Identification of Potential simplifications

Tdoc GMBMS-030005: Minimum feature set for GERAN MBMS in Rel 6

This paper is an update to the proposal GP-030814 presented in TSG GERAN #14  for a minimum feature set, which could be covered in GERAN Release 6 to have a working system providing the Multimedia Broadcast and Multicast Services. In addition there are highlighted items, which could be considered as MBMS enhancements in the future GREAN releases. The paper suggest the following items are identified as enhancements for the GERAN MBMS in the future releases, but not as a part of Release 6:

1. Mechanism to enable the network to move the MBMS subscribers, in an MBMS session, between RATs and cells

2. Minimised data interruption time while cell change (p-t-m)

3. Threshold for the p-t-p vs p-t-m transmission

It was questioned whether the features, which in the document was proposed to be postpone would make a real difference for the overall timing. It was further pointed out that the basic concept for the future enhancements anyhow would need to be considered in order to ensure that the first version of MBMS would allow for their introduction.

Some discussion on the requirement for pushing MBMS subscribers in an MBMS session to certain cells and/or RATS took place. On one hand there was a general understanding for the background for the requirement – the desire to collect as many MBMS users as possible on the same p-t-m connection in order to increase spectrum efficiency. But also another requirement in the requirements document was to reuse the existing cell (re-)selection algorithms etc. Furthermore, the usual set of question related to service oriented cell selection was raised, e.g., how should priority between different type of services be handled. Also it was noted that from a pure MBMS point of view it would be beneficial to collect the MBMS users on umbrella cells, but this would cause that all other traffic to and from those users would be initiated on the umbrella cell, which probably is opposite to the general planning strategy where mobiles are preferred to be camped on the lower layers which would have a higher capacity.

During the discussion it was suggested that one simplification would be not to force cell and RAT changes not p-t-p to p-t-m changes during the MBMS session at all. Forcing this type of changes before the actual MBMS transmission starts and then limit the size of the transfers to x seconds could make it possible to avoid the changes during the MBMS session. Any MBMS clips longer than what can be transmitted in the x seconds could then be handled as concatenated MBMS clips.

Tdoc GMBMS-0300013: MBMS Use Scenarios in GERAN

This paper indicates that currently in TSG GERAN the work on MBMS has started with a number of proposals for technical solutions on how to support MBMS services in GERAN in a very radio efficient matter. However not so much effort has yet been dedicated to actually studying what support for MBMS in GERAN is really required and in what scenarios MBMS is used. This work is very important in order to support market driven standardization as well as limiting unnecessary options and complexities. The paper tries to analyse the motivation for introducing MBMS in GERAN as well as outlines what studies should be performed in order to assess the gains with MBMS. The outcome of those studies could be used, as input to decisions on the complexity of solutions required in order to provide MBMS services.

The paper concludes that given the scenarios were MBMS provides gain and the limitations identified in the paper it is assumed that the focus of the MBMS support should be directed on introducing MBMS as a service enabler for high user density scenarios rather than focusing on MBMS as a general performance enhancement in the whole system. The motivation for this conclusion in the document is that by introducing MBMS Point-to-Multipoint service in a semi-static/dynamic way in city centres, arenas, wide residential area etc. it would then be possible to support MBMS in the whole system by using Point-to-Point service elsewhere. Introducing dynamic MBMS (e.g. switching between Point-to-Point and Point-to-Multipoint) in the rest of the system should only then be considered as an additional performance enhancement, which would add to the number of options and the complexity.

It was noted that the real simplifications of the proposal of using “manual” configuration is, that switching between p-t-p and p-t-m as well as the need for counting would be removed. This caused some discussion of the need for counting and also what would be a reasonable threshold. It was once again noted the threshold is not necessarily a simply a number as the mobiles position relativ to the base station significantly influence the resource usage of the mobile station for a p-t-p connection.

Tdoc GMBMS-030004: Data Synchronisation

The document on Data synchronisation and the proposal of refraining from synchronizing the data was briefly discussed. Some delegates indicated that they saw a strong need for some level of synchronisation, e.g., in the case of cell change using p-t-m on both old and new cell. However, in this case there would always be the loss of information corresponding to the time the cell change takes. It was noted that even though it would require large buffers this could be compensated with application layer protection. If application layer protection is deployed it was found that in order to keep the average data rate as high as possible the encoding should be over as long time as possible, e.g. the full length of the clip. On the other hand if application layer protection is used for p-t-m then it raises the question of whether it also should be used for p-t-p in order to keep the same MBMS stream. To this is was noted that for an acknowledged bearer as assumed for p-t-p application layer protection is basically a waste of capacity.

Generally on it was found premature to agree on any final simplifications. However, it was noted that the most significant simplification would be when staying on the same cell not to change between p-t-p and p-t-m during a MBMS session but only in between MBMS sessions. Also different ways of simplifying the cell change were identified, e.g., when going from a p-t-p cell to a p-t-m cell the mobile could continue the active session with p-t-p on the new cell, however some concern a bout the capacity impact was raised. Similarly it could be considered to send the p-t-m MBMS stream on a p-t-p connection to a mobile which has been moving from a p-t-m cell to a p-t-p cell in a case where the MBMS streams for p-t-m and p-t-p differ, e.g., due to application layer protection.

Also it was indicated that especially for p-t-m it might be beneficial to slow down the cell reselection, e.g., by allowing the mobile to stay x seconds after it normally would have to do a reselection – this idea was referred to as the “sticky cell”

6
Architectural Impact

No contribution received for this agenda item.

7
Protocol Impact

Tdoc GMBMS-030010: Use of the PNCH for MBMS notifications

In this document is presented a proposal for the use of the Packet Notification Channel to provide notifications for MBMS services. A proposed set of parameters to limit the occurrence of the PNCH (and therefore the number of PCCCH blocks that need to be monitored by the MS), to be included in the PSI messages is also proposed. The document notes that if the proposal is not accepted, then the PNCH is used neither for PTM-M services nor for ASCI services and therefore, the PNCH is not used to support any existing or foreseen services or procedures, and TSG GERAN should consider removing it from the specifications.

In the discussion it was alternatively suggested that the notification could be send in a “new PSI message” on the PBCCH potentially with a flag on the paging channel to indicate that the information has been changed. Some concern about using PSI messages for highly dynamical information was expressed. Anyhow, it seemed mainly to be a discussion of naming of the message as the transmission of the notifications needed to be located on the same physical resource as the PBCCH. Also it was suggested that it could be considered to apply a scheme based on scheduling messages similar to what is being used for CBS as this could reduce the rate with which the mobile would be required to read the MBMS notifications and thus provide a power consumption savings.

8
Way forward

Regarding the bearers for p-t-m, it was during the meeting found that the maximum data rate for 9 dB C/I probably would be to assume 6 timeslots with approximately 4.5 kbit/s. During the discussions it was further concluded that as there might be different deployment scenarios more than one data rate (per time slot) should be provided for p-t-m. Exact how many different rates and for which approximate C/I they should be optimised was left open for the time being. However delegates were asked to consider this further and initiate discussions on the p-tm bearer on the TSG GERAN reflector with the hope that detailed proposals for a set of p-t-m bearers can be reviewed at TSG GERAN#15.

Delegates where urged to further consider the different options for simplifications, which had been discussed at the meeting such as

· When staying on the same cell (not initiating additional bearers) not to change between p-t-p and p-t-m during a MBMS session but only in between MBMS sessions. 

· Ways of simplifying the cell change, e.g., when going from a p-t-p cell to a p-t-m cell the mobile could continue the active session with p-t-p on the new cell, however some concern a bout the capacity impact was raised. Similarly it could be considered to send the p-t-m MBMS stream on a p-t-p connection to a mobile which has been moving from a p-t-m cell to a p-t-p cell in a case where the MBMS streams for p-t-m and p-t-p differ, e.g., due to application layer protection.

· Also it was indicated that especially for p-t-m it might be beneficial to slow down the cell reselection, e.g., by allowing the mobile to stay x seconds after it normally would have to do a reselection – this idea was referred to as the “sticky cell”

· The need for a counting mechanism and when it might be required.

9
AoB

No specific issues was dealt with under this agenda item

10
Closing of meeting

The chairman thanked Nokia for the hospitality and the hosting of the meeting and the delegates for their participation and active contribution to the workshop.
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