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1. Introduction

In the Kobe meeting RAN2 decided that “Multiple UEs can be allocated dedicated uplink feedback channels identical to those used in unicast transmission, which enables them to report HARQ Ack/Nack and CQI” as reflected in TS 36.300 [1]. In this contribution we discuss a more detailed definition of MBMS CQI and how it is related to a reuse of dedicated CQI send for unicast transmission.
2. Discussion  
A UE that is scheduled to receive DL unicast data transmission can be configured to send CQI reports in order for the scheduler to allocate appropriate downlink resources to the UE.

For SC-PTM MBMS transmissions on DL-SCH eNB needs as well information on reception quality of the MBMS transmission with the difference that reception conditions from multiple UEs needs to be taken into account to decide on appropriate MCS to satisfy all UEs receiving the transmission.
In a mixed cell serving SC-PTM MBMS transmissions as well as  unicast data on DL-SCH UEs experience similar (if not the same) DL channel conditions regardless if they are receiving SC-PTM MBMS transmissions or unicast data transmission.
With regard to uplink feedback, UEs in RRC_CONNECTED can be categorized in three groups

· UEs transmitting CQI because of reception of unicast data

· UEs transmitting uplink feedback because of reception of SC-PTM MBMS transmission

· UEs not transmitting any feedback information in the uplink (because of DRX, monitoring only of control signalling for data on DL-SCH, etc.)

Considering the assumptions discussed in the two paragraphs above we propose that the types of CQI reporting used to report on SC-PTM MBMS transmissions should be from the group defined for unicast data (i.e. same as section 11.5 in TS 36.300). This enables eNB to consider not only feedback from UEs configured for SC-PTM MBMS reporting but also appropriate feedback from UEs reporting on dedicated data reception when evaluating SC-PTM MBMS reception quality. Such eNB implementation widens the number of reports available and reduces the number of UEs that need to be transferred from RRC_IDLE to RRC_CONNECTED in order to provide feedback on SC-PTM MBMS transmissions only.

Note that the evaluation of CQI feedback in regard to SC-PTM MBMS transmissions is left to implementation of eNB.
3. Conclusion
Due to the similar reception conditions for MBMS and dedicated data discussed above, we propose that CQI reports on dedicated data as well as on SC-PTM MBMS transmissions should consist of the same reports (as defined in section 11.5 in TS 36.300). Therefore, no specific CQI reporting functionality is required for SC-PTM MBMS transmission. eNB behaviour in regard to CQI report evaluation is left to implementation.

A text proposal is included in the annex.
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Annex

11.5 CQI reporting for Scheduling

The time and frequency resources used by the UE to report CQI are under the control of the eNB.
For efficient support of localized, distributed and MIMO transmissions, E-UTRA supports three types of CQI reporting:
-
Wideband type: providing channel quality information of entire system bandwidth of the cell;

-
Multi-band type: providing channel quality information of some subset(s) of system bandwidth of the cell;

-
MIMO type: FFS.

When the UE is allocated PUSCH resources in a subframe where a CQI report is configured to be sent, the CQI report is transmitted together with uplink data on the PUSCH. Otherwise, the CQI reports are sent on the PUCCH.
The UE can be configured to transmit CQI either periodically or based on triggers configured by the eNB (FFS)
15.3.2  Single-cell transmission

Single-cell transmission of MBMS is characterized by:

-
MBMS is transmitted only on the coverage of a specific cell;

-
Combining of MBMS transmission from multiple cells is not supported;

-
MTCH and MCCH are mapped on DL-SCH for p-t-m transmission;

-
Scheduling is done by the eNB;

-
Multiple UEs can be allocated dedicated uplink feedback channels identical to those used in unicast transmission, which enables them to report HARQ Ack/Nack and CQI. The CQI report is selected from the types of CQI reporting as defined in section 11.5. Where such a feedback mechanism is configured, AMC is applied, and HARQ retransmissions are made on DL-SCH using a group (service specific) RNTI in a time frame that is co-ordinated with the original MTCH transmission. All UEs are able to receive the retransmissions and combine them with the original transmissions at the HARQ level.

-
UEs that are allocated a dedicated uplink feedback channel are in RRC_CONNECTED state.

For single-cell transmission, an eNB is not required to comply with the stringent timing requirements indicated by SYNC protocol. The following principles still applies for the single transmission:
1. 
An E-MBMS GW sends/broadcasts MBMS packet with the SYNC protocol to each eNB transmitting the service.

2.
The SYNC protocol provides additional information so that the eNBs identify the transmission radio frame(s). The E-MBMS GW does not need accurate knowledge of radio resource allocation in terms of exact time division (e.g. exact start time of the radio frame transmission).  

3. 
The segmentation/concatenation is needed for MBMS packets and should be totally up to the RLC/MAC layer in eNB, without taking into account any indication in the SYNC protocol..

NOTE:
The usage of SYNC protocol for single cell localized services is for further study.
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