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1 Introduction 
In previous RAN 48 meeting, new Release 10 MBMS WI was discussed and approved. A mechanism of UE feedback its reception status will be designed. This doc discusses several feedback approaches and analyzes their pros and cons aiming to find a simple solution.
2 Discussion
In UTRAN, the counting procedure is performed by RRC signalling, it is very complex and requires a large amount of signalling between the UEs and the network over the radio interface resulting in an inefficient radio resource utilisation. So simplicity is one of R10 MBMS’s strong points. 
To sum up, there are three approaches, i.e. Layer1 signalling, MAC CE and RRC signalling, which UE can adopt for uplink feedback.
2.1. Uplink feedback by Layer1 signalling
Layer 1 signalling based user detection has been discussed in the early of Release 8 [2]. The main idea is multiple UEs send an allocated signature sequence on non-synchronous RACH preamble burst; the eNB receives the feedback from the UEs in the form of signature sequence.

[image: image1.emf]UE EUTRAN

MBMS service ID,  sequence index, 

allocated uplink resources

Signature sequence

UE feedback on allocated uplink 

resources by Layer1 signalling

MBMS  feedback request 

by RRC signalling


Figure 1:  The signalling flow seen in the UE feedback procedure
The network makes the decision whether the “user detection” is necessary for a given MBMS service. If it is decided the “user detection” is needed, eNB initiates the detection procedure by sending a UE feedback request message on MCCH. The message includes the MBMS service ID which the user feedback is required and a “dedicated access information” that is to be used for the user feedback by the UEs. 
After receiving the feedback request message, the UEs which are interested in receiving the particular MBMS service respond to the request by sending a feedback message using the allocated “dedicated access resources” over non-synchronous RACH. 

The eNB receives the feedback from the UEs in the form of signature sequence. If energy is detected corresponding to the known signature sequence, this indicates that at least one user in the coverage area of the eNB is interested or activated the particular MBMS service. 

If the dedicated signature sequence is detected at the eNB, it may send a stop command in MCCH or Layer1 signalling. 
2.2. Uplink feedback by MAC Control Element

Another feedback approach is that UE through a new MAC CE to report its reception status. 
To contain MBMS reception status, the new MAC CE probably has a variable size, as UE will be allowed to feedback more than one services’ information to network in one feedback procedure. So it is necessary that new MAC CE subheader consists of the six header fields R/R/E/LCID/F/L.
The information in this new MAC CE maybe composed of one or more service identities which can be defined by MBSFN ID, PMCH ID and LCID of one MTCH. The detail is FFS.
2.3. Uplink feedback by RRC signalling
Using RRC signalling to feedback, UE should be in RRC Connection mode. 

For the UE with RRC connection for unicast service, it is not need to allocate additional resource for MBMS uplink feedback. These UEs could piggyback feedback information in one of existed uplink messages, such as RRC Connection Request, RRC Connection Establishment Complete, Measurement Report, HO Complete, Cell Update Complete, etc. 

If these existed Uplink RRC messages are not satisfy for MBMS reception status reporting, a new RRC message should be defined.
For RRC signalling, it is possible to feedback more than one services’ information in one message.
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Figure 2: RRC Signalling for MBMS feedback
2.4. Comparison of different approaches

Based on the above analysis, we enumerate the contrast for these three approaches on several angles.
	Approach
	complexity
	Signalling load
	Uplink  Physical resource load
	Number of services in one feedback procedure
	States for UE
	Accurately number of UEs 

	Layer1 signalling
	Low
	low
	low
	One service
	Both RRC_IDLE  and RRC_CONNECTED
	No

	MAC CE
	medium
	medium
	high
	More than one 
	RRC_CONNECTED
	Yes

	RRC signalling
	high
	high
	high
	More than one
	RRC_CONNECTED
	Yes


Table 1 contrast of three approaches

3 Conclusion 

Based on the above analysis, we suggest following proposal:
Proposal: RAN2 is kindly requested to carefully study and weight these MBMS feedback approaches, i.e. whether Layer 1 signalling, MAC CE or RRC signalling should be adopted in Release 10.
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