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1 Introduction

In RAN#48 meeting, a new WI for MBMS enhancement in LTE was agreed in [1]. We think the first two objectives in [1] mainly impact RAN3:

· Enable statistical multiplexing gains for variable bit rate services.

· Support of Allocation and Retention Priority (ARP) pre-emption function for MBMS E-RABs.
So we propose to only discuss the third objective in RAN2 at this start point:

· Specify a simple mechanism to enable the network to know the reception status of UEs receiving  a given MBMS service in the RRC connected mode 
· To allow network to know whether or not it is appropriate to activate/deactivate the service via MBSFN.
· The impact of such mechanisms on legacy devices should be minimized (it is tolerable if reception status of legacy devices stays unknown to the network).
· RAN groups should liaise with SA and CT according to the progress of aspects related to the non RAN parts of the solution
2 Discussion
According to our understanding, the final recipient of the reception status information is/are the MCE(s) and the eNBs participate in collecting the information. Moreover there are two aspects to be discussed for reception status reporting:

· How the eNB obtains the reception status of RRC_connected UEs?

· How the report could be transferred from eNB to MCE?
In this contribution, we focus on the solutions enabling the eNB to know the reception status and leave the later aspect, i.e. the signalling issue between eNB and MCE, to RAN3.
2.1 eNB or UE initiated 
In this section we evaluate both options 
UE initiates the report procedure
· the UE sends the status report, e.g.
· periodically; or

· when its MBMS reception status changes; or 
· when an existing message, which could be used to piggyback the status info, is triggered 
· The UE may send unnecessary report when the eNB is not interested in knowing the UE reception status, e.g. according some other information, the eNB knows there are many UEs receiving such MBMS service at that time of a day. However a mechanism to enable/disable the UE-initiated status reporting could be provided.
· No signaling from eNB to the UE is needed
eNB initiates the report procedure:
· the eNB will request the report from UE only when it is interested to do so
· extra signaling from the eNB to the UE is needed
· the well known problem of a large number of synchronized responses must be handled
For these reasons we prefer that the UE initiates the MBMS reception status report procedure
Proposal 1:  The UE initiates the MBMS reception status report procedure
2.2 Status report for any MBMS service or per MBMS service
Status reporting for any MBMS service:

·  Means:

· the UE will set the reception status to ‘true’ if it receives any one of MBMS service in the MBSFN Area; or
· even the UE report the status for a given service, the eNB may still count/manage the reports regards less of the service..

· lead to a simpler solution

· loose the flexibility for the operators to control each service, i.e. the operator can either activate all services or deactivate all services in the MBSFN Area

Status reporting per MBMS service:

· Means the UE will set the reception status to ‘true’ only if it receives the indicated MBMS service

· Have the flexibility for the operators to control each service
· Since the status report is not expect to be frequent, the additional complexity compared to report-for-any-MBMS-service seems small
According to our understanding of the WID [1] and operators seem to prefer to keep the flexibility on the service base, so we propose to report the reception status per MBMS service.
Proposal 2: MBMS reception status is reported per MBMS service 
2.3 Solutions
UE initiates the report procedure:

Although we already compared UE-initiated and eNB-initiated procedures in sections 2.1, we still list the eNB-initiated solutions here for completing the solution set.

· Alt 1: UE reports its reception status periodically

This alternative provides a reasonably accurate status to the network, as long as the session duration is long compared with the reporting interval. It is simple, because only positive status is reported, and nothing is reported when the UE stops receiving. The network may assume that a UE who has not reported reception in a past interval has stopped receiving.

To avoid large amount of simultaneous reports, the UE may select its own report period among the several period values defined in the specification, and inform eNB its reception status in every period. The UE ensures that one report is sent per report period. To further avoid simultaneous reports from UEs selecting the same period, depend on its implementation, a UE may choose its own occasion to report in each period, e.g. not necessarily to only report at the beginning of each period. This report could be a new IE in an existing message, or a new independent message, e.g. RRC or MAC message, on Uu interface. In the following figure, the first report is embedded in an existing message, and the second report is an independent message. The MBMS session id is included in the report message.
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Figure 1
If a connected UE is scheduled in a report period, it could transmit its MBMS status report, otherwise, it could request the uplink resources by sending the SR/BSR to transmit the report. 
The eNB could collect the status reports in a period of time defined according to its implementation. Further, based on the operator’s policy, the eNB may count the reports from the same UE only once if more than one report is received from the UE in certain duration of time. Based on the reports, eNB could adjust the MBSFN transmission according to the RRM strategy.
· Alt 2: The UE reports MBMS reception status triggered by events
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Figure 2
For this alternative, UE would only transmit its status report in case of some events, e.g. it begins/stops receiving MBMS service or (re-)selects to a new cell. Compared with alt1, the number of status report could be smaller.  The number of messages would be high at the beginning of a popular MBMS service , however, in LTE, the connected UE transmits the report on PUSCH, which is scheduled by eNB, so this could be solved by implementation. 

It is very important that the UE indicates when it stops receiving, otherwise the eNB would wrongly assume this UE is still receiving. In particular the case of a UE who has reported receiving (while Connected) would need to report when it stops receiving, even if it is then in Idle. 
eNB could maintain a record that includes the MBMS status for all the related UEs, and adjust the MBSFN transmission based on this record. 
eNB initiates the report procedure:

· Alt 3:  Here the eNB broadcasts a request for UEs to report their reception status, similar to the counting procedure used in UMTS. For instance the eNB may send a MBMSStatusRequest message to which the UE would respond with the MBMSStatusReport message if the UE is receiving this MBMS service. Because IDLE UEs does not need to transmit its MBMS status [1], the RACH load and the collision is not a problem.
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Figure 3
The MCE would trigger this procedure typically only when it wants to adjust the MBSFN transmission for a MBMS session. Two new messages need to be defined. 
The eNB collects the status report for a period of time, and then make the decision. The length of this period is left to eNB implementation. 
Compared with alt2, some extra procedures are introduced, especially in case of frequent MBSFN transmission adjustment; the MCEB may keep on triggering the counting procedure until it decides to adjust the MBSFN area.
· Alt 4: Once triggered, UE reports its MBMS reception status periodically, or reports triggered by events
In this alternative, once the procedure is triggered by the eNB, the UE should keep transmitting the status report when ever the criteria are met. The report period and the triggering event are defined by the eNB. So, the eNB could control this status report according to its RRM strategy flexibly. If needed, the eNB could request the UEs to update the status reports.
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For this alternative, eNB could control the criteria of status report transmission flexibly. On the other side, this solution is like a toolbox, which is not welcome in RAN4. The trigger message may be complex, and the UE action could be complicated too. 
The table below compares these 4 alternatives. Based on the analysis, we prefer Alt1 or Alt2.
	
	Alt1
	Alt2
	Alt3
	Alt4

	Report in time
	low
	high
	high
	low/high

	signalling load
	High? (depend on report frequency)
	low
	high
	high

	The modification to current LTE specification
	low
	low
	high
	high

	The UE test complexity
	low
	medium
	low
	high


Proposal 3:  The UE reports MBMS reception status periodically or triggered by events.
3 Conclusion

In this contribution, we discuss the RAN2 aspects of the new WI for MBMS enhancement. Some general issues, as well as some detailed solutions, are discussed. We propose:
Proposal 1: UE initiates the MBMS reception status report procedure.
Proposal 2: MBMS reception status is reported per Service.
Proposal 3: The UE reports MBMS reception status periodically or triggered by events. 
4 Reference

[1] RP-100691, “Further enhancements to MBMS for LTE”
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