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Open issues for MBMS radio bearer definition

1 Introduction

In this document, some of the open issues concerning the definition of the MBMS Bearer Service that are within the scope of GERAN WG1 are presented (some of them are also mentioned in [1]). The purpose of this contribution is to discuss these issues in GERAN WG1 and possibly agree on some working assumptions.

2 Open issues

2.1 Should new coding schemes be defined?

In the past few meetings, Siemens has presented contributions proposing the definition of new MBMS-specific coding schemes (see for example [2]). The proposed RLC/MAC block structure is presented in Figure 1.
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Figure 1 – Proposed RLC/MAC block structure for MBMS
NOTE: an RLC/MAC block may be made up of a non-integer number of octets.

The main advantages are the reduced size of the header (as all the fields that are used for acknowledged mode operation have been removed) and the absence of puncturing in the header coding, which make the header more robust and decrease the header error rate
.

The performance (in terms of throughput per timeslot) of the proposed MBMS-specific coding schemes is presented in [3] and [4], where it is shown that a gain in the throughput can be achieved with respect to the existing (E)GPRS coding schemes. It should be noted that, as explained in more detail in [5], if the uplink part of the PDCH is used for (E)GPRS, the USF should also be sent in the downlink. This has not been considered in the simulation performed so far, and may mean that some of the results presented in [4] would need to be revised.

So far, no clear indication has been given about whether the proposal to introduce new coding schemes (whether the ones already proposed by Siemens or others yet to be defined) would be acceptable. Feedback from other companies would be welcome on this issue.
2.2 Shared channel or “dedicated” channel?

Another issue that needs discussion in WG1 is whether the MBMS bearer could be multiplexed with other users or services on the PDCH(s), or whether the traffic channel(s) should be exclusively allocated to the MBMS bearer. In case of streaming services, probably a “dedicated” channel would be the most efficient solution; however, for file download services, one could wonder whether it would be possible to use a standard shared channel. In this case, the MBMS service would just be like any other TBF, identified by its own value of the TFI.

The consequences of using a shared channel depend on whether new coding schemes are defined for MBMS or not. If only the existing coding schemes are used for MBMS, then it will not be possible to make any assumptions on the block number and redundancy version that is received in a certain radio block; this means that only blocks whose header has been received correctly can be combined. As shown in [3], using decoding schemes that combine even blocks whose header is not decoded correctly leads to a performance improvement.

Concerning the definition of new coding scheme, on the other hand, it is not clear whether they can be used if an MBMS bearer is multiplexed with other (E)GPRS streams.

Another advantage of having a “dedicated” channel for MBMS is that a new channel combination could be defined, in which an MBMS signalling channel (MSACCH) is associated with the MBMS traffic channel [7] (it would be similar to the combination PDTCH/FD + SACCH/MD already defined in TS 45.002). This would not be possible if a normal shared channel (i.e. a channel combination PDTCH/F + PACCH/F + PTCCH/F) is used for MBMS.

2.3 On a radio bearer, is the QoS expected to be constant or can it vary in time?

It is possible to wonder whether, in some scenarios, different streams with different QoS parameters (in particular different target SDU error rate requirements) may be multiplexed in time on the same MBMS traffic channel(s). This could happen, for example, if different MBMS services are time multiplexed onto one radio bearer or if one service requires sending different streams with different QoS parameters (e.g. different SDU error rate). Assuming that a different QoS is achieved through the use of different coding schemes, this means that the coding scheme should change in time.

Let’s consider the following figure from TS 22.246 [8]:
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Let’s assume that transport service 1 and transport service 2 require a different QoS. One possible option could be to transmit different transport services on different timeslots and maintain the QoS on each timeslot constant in time; another alternative would be to transmit each transport service on all available timeslots and multiplex the different transport services in time; this would require changing the coding scheme.

Again, the consequences depend on whether new coding schemes are defined for MBMS or not. In the case of new coding schemes, if MBMS streams with different QoS are multiplexed in time on the same MBMS traffic channel(s), then the coding scheme needs to be signalled in the header, so an additional field is required in the header of the RLC/MAC block shown in Figure 1 (if the coding scheme is fixed, then it only needs to be signalled in the channel assignment message). In case of the existing coding schemes, since the receiver does not know a priori which coding scheme will be used for each block, only blocks whose header has been received correctly can be combined.

It is worth noting that a decision on this issue may depend on the requirements set by SA1/SA2.

2.4 How many timeslots will be allocated for an MBMS service?

It is known that up to 6 timeslots can be used for one MBMS service [6]. This however assumes that:

· the PBCCH is allocated in the cell

· the PCCCH is on only one timeslot, i.e. BS_PCC_CHANS = 1

· Frequency Hopping is used for the MBMS traffic channel(s)

It also assumes Type 1 MSs and that the MS in idle mode while receiving MBMS (from the network point of view: this means that, while receiving MBMS, the MS can perform the same tasks as in idle mode, and these tasks do not interfere with the reception of MBMS or viceversa).

If the PBCCH is not allocated, then the maximum number of timeslots is 5, if BS_CC_CHANS = 1. If BS_PCC_CHANS > 1 (for PCCCH) or BS_CC_CHANS > 1 (for CCCH), the maximum number of timeslots is reduced (see [7] for further details).

Because of the assumptions made, the value of 6 timeslots may not always be realistic: operators may not be able to reserve the maximum number of timeslots in every cell, and may decide to reserve the maximum number only in certain hot spot locations or for a limited period of time (e.g. during certain sport events), while allocating a lower number in all other cases.

It is therefore important that, in order to derive realistic figures for the data rates supported by the GERAN for MBMS, a realistic value for the maximum number of timeslots that will be allocated to MBMS is discussed. This will be useful when communicating information about the GERAN capabilities for MBMS to other working groups.

2.5 Should SDU error rates lower than 10-2 be supported?

SA2 has confirmed that both the Background and Streaming QoS classes need to be supported for MBMS
. For the Background class, the maximum SDU error rate tolerated is 10-3. Therefore Siemens believe that it is necessary to continue investigating the provision of MBMS services with that SDU error rate over the GERAN, and would like to confirm that this is also the understanding of other companies.

Although in [2], [3] and [4] the analysis assumes that the SDU error rate of 10-3 is provided by the MBMS Bearer Service, it was agreed during the recent 3GPP Joint Meeting on MBMS that Forward Error Correction could be distributed both in the MBMS Bearer Service and the MBMS User Service and that the target error rate would be what is seen by the application. The definition of the MBMS User Service is outside the scope of TSG GERAN, which is only responsible for the definition of the Bearer Service over the GERAN; however, introducing FEC in the User Service means that a higher error rate could be tolerated for the Bearer Service.

2.6 FLO for MBMS?

At present, FLO can be used only for dedicated channels. Using FLO for MBMS would require its support over multicast channels. In general, Siemens believe that the use of FLO for multicast services would be beneficial, but that the support of one feature should not require the mandatory support of the other. This is mainly because these are two major features, and operators may prefer a phased approach for their introduction in their networks (assuming that they wish to implement both).

Siemens propose that FLO is not used for multicast channels in Release 6, and that any support is deferred to future releases. 

3 Conclusions

In section 2, some open issues concerning the definition of the MBMS bearer service that are of competence of GERAN WG1 have been presented. The purpose is to discuss them in GERAN WG1 and possibly agree on some working assumptions.
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� Indeed, the fact that it would be desirable to reduce the header error rate can be seen by the results provided in � REF _Ref55376611 \w \h ��[4]�, where it is shown that using decoding schemes that combine even blocks whose header is received in error (of which “algorithm 2” is one example) leads to a significant performance improvement.


� However, SA2 has clarified that the MBMS Download service should not necessarily use the Background class; the QoS class will depend on application requirements.
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