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1 Introduction

It was agreed during RAN2#58 [1] that a dedicated feedback channel identical to the unicast case will be used in MBSFN PTM-SC configurations for HARQ and the schedule of retransmissions on DL-SCH.

The feedback channel for PTM-MC configurations is still FFS.

This paper presents a proposal to use the Random Access Procedure for mixed cell scenarios, so that a common feedback mechanism may be configured in MBSFN operation.

2 Common feedback for MBSFN

A number of papers [2-6] have presented the benefits that a common feedback mechanism for reporting CQI or hybrid ARQ ACK/NACK would bring to the operation of an MBSFN network and the optimisation of coverage in PTM-MC configurations.

The focus of proposals on uplink feedback so far has been on extending the PTP unicast case to PTM-SC or PTM-MC configurations, by scaling PTP feedback up to a certain threshold number of UE, typically 8-10 UEs: this presents the limitation, for performance and interference reasons, that uplink feedback would not be possible for larger numbers of UEs, which is likely to be the case for popular services transmitted on MBSFN such as Mobile TV.

An alternative approach to the PTP feedback for CQI or hybrid ARQ ACK/NACK would be common feedback, on the basis that the network does not necessarily need to know the identity of each UE that is sending feedback:

· For CQI feedback: for optimisation of coverage (cell planning) and throughput (modulation and coding scheme), it will be beneficial for an MBSFN network to have specific information on e.g. the MBSFN area edge users since they will experience poorer performance in the MBSFN area; however the knowledge of individual UE identities would not be necessary, as worst-case or aggregated CQI information (e.g. 5th percentile) would be sufficient
· For hybrid ARQ ACK/NACK: for some services, the knowledge of individual UEs identities may again not be necessary, as information on the MBMS service and the packets received or (e.g. sequence number) may be enough to characterise which MBMS service needs to be flagged for the possible schedule of retransmissions 

With these considerations in mind, we propose that the RACH be adapted to fulfil this need as follows:

1. Partition RACH resources between dedicated/PTP and common/PTM

· When an MBSFN is in operation, some of the RACH preamble signatures may be reserved for common feedback, while the remainder of available RACH preamble signatures are allocated for “classic” dedicated/PTP random access

· The network partitions RACH resources for:

· PTP random access feedback: used for unicast (as already specified)

· PTM-MC or PTM-SC random access feedback: used by UEs receiving MBSFN transmissions in PTM-MC or PTM-SC configuration

· The basic partition of RACH resources may be indicated on the BCH (for the dedicated preamble signatures).

· Any further sub-partitioning of the common preamble signatures may be indicated on the MCH.

· This partitioning will be semi-statically configurable, providing the network with a degree of flexibility for RACH resources allocations depending on the number of UEs in the MBSFN area

· If no MBSFN is in operation, all RACH resources can fall back to the dedicated/PTP case

2. Use the RACH preamble in the initial access to signal the type of common feedback

· The four steps of the Random Access Procedure for non-synchronised and synchronised access have been specified in Stage 2 [7], of which the initial step is:

1)
Random Access Preamble on RACH in uplink: 

-
6 bits to carry: a random ID, and possibly (FFS) 1 bit of other information:

-
Cause or size, potentially with priority;

-
Pathloss or CQI to allocate UL resource appropriately.

· In the case of common feedback, RACH collisions are not as problematic as for the normal RACH operation, as with common feedback the network does not necessarily need to receive all the feedback anyway. Therefore we propose that in the case of common feedback, a further bit from the available signature space could be used to differentiate between the type of feedback the UE is intending to send:

· CQI feedback for the coordination of MBSFN cell coverage and modulation and coding scheme adaptation

· ACK/NACK for the scheduling of HARQ retransmissions by the local mixed cell eNodeB 

· The benefit of this 1 bit indication of feedback type resides in a faster network response:

· In its response to the initial preamble (in msg2 of the random access procedure), the network can allocate very rapidly the specific UL resources for common feedback (size of msg3 and physical resources)

· The full RACH procedure will be shorter and simpler for common feedback: since the identity of the UE is not needed for gathering common feedback information, there will not be a need to proceed with steps beyond msg3 (C-RNTI allocation, RRC connection, NAS signalling)
3. Some coordination of the received feedback would be useful between the eNBs of the mixed cells under MBSFN operation

· Processing of common CQI feedback from UEs in MBSFN reception for network coverage management and resource provisioning across MBSFN multi-cells

· Processing of hybrid ACK/NACK feedback for retransmissions of MBSFN traffic for the local scheduling of retransmissions on the DL-SCH of the mixed cell in which individual UEs are located
It can be noted that this common feedback mechanism can operate in both PTM-SC and PTM-MC configurations, since the type of configuration is transparent to UEs receiving MBSFN transmissions.

3 Conclusions

In this contribution we have presented a mechanism for common feedback in MBSFN operation:

· RACH resources can be partitioned between unicast and PTM random access preambles

· PTM random access preambles may contain an indication of the type of feedback information to be transmitted:
· CQI feedback for the coordination of MBSFN cell coverage and throughput

· Hybrid ARQ ACK/NACK for the scheduling of retransmissions on the DL-SCH by the mixed cell eNodeB 
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