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1
Introduction

At WG2#58 it was agreed that it should be possible for UEs to perform feedback of CQI and/ or transport block Ack/Nack , to be combined with a retransmission mechanism for Nacked data, in order that reception quality similar to that obtained from ptp transmission can be obtained when the transmission mode is ptm. This Tdoc seeks to clarify how the admission/ removal of UEs from feedback could be implemented and provides some simulation results indicating the improvements to BLER that can be achieved if feedback is enabled.

2
Discussion

In order to enable the removal of the ptp transmission mode from the LTE MBMS concept it was agreed at WG2#58 that UEs would be able to perform feedback of CQI and transport block Ack/Nack in order that the eNB would be able to manage the modulation and coding to maximize radio efficiency whilst meeting BLER targets. In addition, retransmissions made on DL-SCH enable UEs to recover from data loss. All UEs can receive the retransmitted transport blocks.

2.1 
Simulation results for feedback

Figures 1 and 2 illustrate simulated average residual BLER for the cases of ten and twenty UEs present in a cell as a function of the number of UEs reporting CQI and Ack/Nack. The UEs making the feedback are those that have the highest path-loss, hysteresis in changing the UEs that have the lowest path loss has not been modelled.  All UEs receive retransmissions.  The results show that there are significant reductions in average BLER until of the order of four UEs are engaged in feedback, thereafter the incremental gains progressively reduce.
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Figure 1: Residual average BLER with ten UEs present in the cell


[image: image2.wmf] 

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.65

0.7

0.75

0.8

0.85

0.9

0.95

1

Average BLER

CDF

Average BLER

 

 

20-1,mean = 0.04542
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Figure 2: Residual average BLER with twenty UEs present in the cell
2.2 Requirements for implementing feedback

It is proposed that the mechanism by which feedback should be implemented should be constructed around the configuring of measurement reporting in UEs that are in RRC Connected state, i.e. the signalling associated with configuring/ releasing of feedback would be essentially independent of that used to place and remove UEs from RRC Connected state. This would allow an eNB to independently manage the retaining of UEs in RRC Connected state or releasing them to Idle state from managing the numbers of UEs, and which UEs are performing feedback. 

To enable this, it is proposed that two measurement control procedures will be required to manage feedback:

1. A measurement configuration procedure to instruct/ release a UE from making CQI reports and/or Ack/Nack reports. The configuration procedure is assumed to assign to the UE uplink radio resources necessary to make the reports.

2. A measurement configuration procedure to instruct/ release a UE from making an event triggered measurement report indicating that a radio measurement has crossed a threshold, for example pathloss or BLER.

Both procedures would be by dedicated signalling. The first requirement enables the eNB to selectively add and remove UEs from the set performing feedback. The second enables a UE to be rejoined to the feedback set should its radio conditions degrade. By this means the eNB would be able to limit the number of UEs performing feedback whilst attempting to select those that have the worst radio conditions. The measurement control procedures could be applied both to UEs that are in RRC Connected state solely for MBMS reception or for non MBMS purposes.

It is envisaged that the moving of UEs to RRC Connected state would be accomplished via counting and recounting and also, possibly, by the eNB indicating on MCCH that Idle state UEs entering the cell and/or currently in the cell and requiring the service should request transition to RRC Connected state. 
3
Conclusions

Simulation results showing the reduction in BLER obtained by admitting UEs with highest pathloss to CQI and Ack/Nack feedback have been provided.  In addition it is proposed that MBMS feedback will require the addition of two MBMS measurement procedures. If agreed it proposed that they should be captured in stage 2.
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