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1. Overall Description

In [1], RAN1 was requested to provide RAN2 with information about the relative efficiency of the following radio techniques for E-MBMS.

Technique 1: Normal PTP Radio Bearer

Technique 2: MBSFN soft combining

Technique 3: Single cell PTM - No Interference Co-ordination of neighbour cells

Technique 4: Single cell PTM – UE providing Uplink ACK/NACK feedback

Technique 5: Single cell PTM – Interference reduction by not transmitting on neighbour cells

In addition to those listed above, and as reported in a previous LS [2], RAN1 decided to investigate an additional radio technique:

Technique 6: Single cell PTM - UE providing Uplink CQI and ACK/NACK feedback

In the previous LS, RAN1 reported that it had not yet concluded its evaluation. In particular, conclusions on Technique 6 were not available.

In the new studies that were performed, both uniform and non-uniform distributions of users were assessed, for user densities in the range of 0.1-4.0 mean users/cell. The same per-user CQI reporting feedback mechanism was assumed for both Technique 1 and Technique 6 in terms of the rate and type of CQI feedback. ACK/NACK feedback in the case of Technique 6 was configured using ACK/NACK channels where NACK indication at the eNB was the logical “OR” of the per-user NACK indications. Error free feedback was assumed and the same transport block re-transmission and combining strategy applied to both Techniques 1 and 6.

As a result, it was found that Technique 6 offers a performance advantage over Techniques 1 and 2 only in a very narrow range of user spatial densities and system deployment configurations. In more detail, given the assumptions above, identical performance for Techniques 1 and 6 was observed in the case of 1 user per cell. In the case where more than 1 user per cell was present, some benefit was observed from using Technique 6 for low user densities, but as the user density increased beyond 2-4 users (mean) per cell, Technique 2 outperformed both Techniques 1 and 6.

Note that in the simulations MIMO was not applied to either Technique 1 or Technique 6 but it was noted that all MIMO techniques currently identified by RAN1 would be available to improve the relative efficiency of Technique 1. For Technique 6 appropriate MIMO modes have not yet been identified or studied.

Some concerns were raised regarding the interference generated by common uplink feedback, but this has not been studied in detail.

In addition to Techniques 1 and 2 and/or possibly Techniques 6 and 2, RAN1 has determined that Technique 3 would need to be considered if adopting Techniques 1 and 2, as it offers advantages over other techniques in single cell scenarios with high user densities. However if Techniques 6 and 2 are adopted, the downlink radio efficiency of Technique 3 is realised by Technique 6 (with feedback turned off).

Although RAN1 noted that widespread commercial deployment of MBMS service in LTE would likely be accompanied by the use of MBSFN methods (Technique 2), RAN1 did identify asynchronous networks as an instance where Technique 2 would be inapplicable. In this case, Technique 6 would likely outperform Technique 1 over a significant range of user spatial densities. Importantly, however, it was also noted that the performance of Technique 6 would converge to that of Technique 3 as the user density increases.

3. Actions
RAN1 kindly requests RAN2 to consider the observations above when selecting transmission modes for LTE MBMS.
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