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1. Introduction

Discussions concerning the minimum capabilities of Rel-6 MBMS UEs took place at the joint session with RAN WG2 during the RAN1 #36 meeting.  With some conclusions made on the support of Selective Combining (SC), it was decided to have further discussions on the minimum MBMS bit rate at RAN1.

After summarizing the outcome of the joint session with RAN2, we propose the following approaches concerning the minimum MBMS bit rate to be supported by MBMS UEs.

· Differentiate the MBMS bit rate to be supported between the following cases:

1) SC is performed

E.g. 64kbps (or 128kbps) and less

2) SC is not performed

E.g. 128kbps (or 256kbps) and more

· Take a phased approach for the MBMS bit rate to be supported as follows:

1) Phase-1 MBMS UE:

E.g. 64kbps (or 128kbps) and less when SC is performed

128kbps (or 256kbps) and more when SC is not performed

2) Phase-2 MBMS UE

E.g. 256kbps and less at all cases

2. Summary of previous discussions

At the joint session with RAN WG2 during the RAN1 #36 meeting, discussion concerning the minimum capabilities of Rel-6 MBMS UEs took place, and the following conclusions were made:

1) Support of Selective Combining (SC) is mandatory.

2) Support of capability to receive the following number of RLs and the corresponding MTCH TTI length simultaneously for SC is mandatory:

a) 1 RL (no SC) of 80ms TTI

b) 2 RLs of 80ms TTI

c) 3 RLs of 40ms TTI

3) Support of capability to receive MBMS (radio bearer) bit rate is open ended within the following bounds:

a) Minimum: 64kbps

b) Maximum: 256kbps

With the above conclusions, it is left for RAN WG1 to decide on the minimum MBMS bit rate to be supported by Rel-6 MBMS UEs.

3. Proposals

3.1. Differentiating the bit rate to be supported depending on the use of SC

As in section 2, it was agreed that a Rel-6 MBMS UE must be capable of supporting a 80ms TTI when receiving 1 RL (no SC) or 2RLs.  With the same TTI length, a UE capable of performing SC over 2 RLs of a certain bit rate will be capable, in terms of buffering/processing requirements, of receiving double the bit rate when it does not perform SC.  Therefore, we propose to differentiate the MBMS bit rate to be supported depending on whether or not SC is performed.  For example, when SC is performed, a UE must support 64kbps (or 128kbps) and less, but when SC is not performed, it must support 128kbps (or 256kbps) and more.

SC was introduced in order to allow high cell coverage of MBMS services with practical Node-B transmit power.  However, there could be MBMS services (e.g. “the football stadium scenario”) where coverage is not much of an issue, but a higher bit rate is.  In such a case, it would be desirable for the UEs not to perform SC, and to allocate its decoding resources for a higher bit rate.  In order to realize such a scenario, the UE must be able to distinguish between services where it should, and where it should not perform SC.  A possible solution is to simply tell from the radio bearer bit rate assigned.  For example, when the network signals a radio bearer bit rate of 64kbps (or 128kbps) and lower, the UEs perform SC, but when the network signals a radio bearer bit rate of 128kbps (or 256kbps) and higher, the UEs do not perform SC.

3.2. Taking a phased approach for MBMS bit rate

When deciding upon the actual bit rate to be supported by the minimum capable Rel-6 MBMS UE, the following points must be taken into concern:

1) UE cost

2) Quality of service

It would not be beneficial to require a capability too high, as this will increase UE complexity and costs, which might delay the market introduction of MBMS UEs.  However, when taking the quality of MBMS service into concern, it would be desirable to provide higher bit rates.  Especially with the SA groups working on the application layer FEC for MBMS, the RAN might be required to provide higher bit rates.

Therefore, we propose to take a phased approach when defining the MBMS bit rates to be supported by the minimum capable UE.  For example, the MBMS bit rate requirement could be defined as follows:

1) Phase-1 MBMS UE

a) 64kbps (or 128kbps) and less when SC is performed

b) 128kbps (or 256kbps) and more when SC is not performed

2) Phase-2 MBMS UE

a) 256kbps and less at all cases

Taking a phased approach will help the early introduction of MBMS UEs into the market, and assure higher quality for MBMS services later on.  The main question is, though, “Which specifications do these phases correspond to?”  Following normal procedures in 3GPP, Phase-1 would correspond to Rel-6 and Phase-2 to Rel-7.  To be aggressive, however, it might be worth to consider taking a phased approach inside Rel-6.  In order to realize such a scenario, however, the network must be able to distinguish between the Rel-6 Phase-1 MBMS UEs and the Rel-6 Phase-2 MBMS UEs.

Conclusion

In this contribution, we propose the following approaches concerning the minimum MBMS bit rate to be supported by MBMS UEs.

· Differentiate the MBMS bit rate to be supported between the following cases:

1) SC is performed

E.g. 64kbps (or 128kbps) and less

2) SC is not performed

E.g. 128kbps (or 256kbps) and more

· Take a phased approach for the MBMS bit rate to be supported as follows:

1) Phase-1 MBMS UE:

E.g. 64kbps (or 128kbps) and less when SC is performed

128kbps (or 256kbps) and more when SC is not performed

2) Phase-2 MBMS UE

E.g. 256kbps and less at all cases
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