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Introduction
[bookmark: OLE_LINK44][bookmark: OLE_LINK45]This paper deals with the recent discussions that occurred between SA4, SA5, RAN2 & RAN1 on the topic of eMBMS signal qualities and radio related measurements and reporting, and proposes a way forward.

Background
Recent discussions have occurred between SA4, SA5, RAN2, RAN1 in the area of eMBMS.
· LS S4-110800. In this LS, SA4 had identified that to enhance the QoE (Quality of Experience) reporting procedures in 3GPP TS 26.346, it would be beneficial to be able to associate the current radio conditions experienced by the UE with the upper layers QoE metrics.  Two directions were mentioned: to either report eMBMS signal quality in the QoE metric structure, or to investigate some other network based reporting structures, such as MDT.
· LS R1-113605 / RP-111404. Here RAN1 answered by saying that no existing radio parameters could adequately express eMBMS reception and user experience. RAN1 noted that they would seek RAN guidance on this issue.
· LS S5-11326. In this LS, SA5 was informing SA4 about the on-going and completed work on performance measurements and MDT, including references to specifications.
· RAN2 provided not replies since they were just in copy.

Motivations
Radio related measurements and reporting of an eMBMS broadcast signal (both during the duration of a file delivery, or during streaming sessions carried over file delivery sessions) are of interest for the following reasons:
1. Signal strength fluctuations can directly influence user behaviour in accessing the content. For example, low RSSI levels toward the end of the viewing of a real-time stream may indicate that the reason stopped viewing content due to the radio conditions. 
2. Weak performance at the media level metrics may or may not correlate with the radio level performance. Collecting performance at both levels would enable the entity analyzing the logs to clearly show the cause of weak performance.
3. Characterization of the broadcast radio environment is needed by the file delivery server to optimize its operations. Collecting signal strength measurements for random users during “random” reception times (file delivery is decided at the server independently of the user’s radio conditions) would help in understanding the radio model to be applied to a file delivery user population, and help in optimizing code rates, FEC, MCS selection, and consequently bandwidth utilization. 
[bookmark: _Toc232999171]Existing framework for eMBMS reporting
3GPP has already specified a user plane mechanism (i.e., reception reporting procedures) in TS 26.346 for QoE (Quality of Experience) metrics for file downloading and streaming. The measurements are configured and reported via service layer signalling to a server designated by the metadata used to initialise the service, and/or designated by OMA Device Management (OMA-DM).
In order to provide a context to this discussion, we could consider that physical layer MBSFN measurements for eMBMS, if agreed to be added, preferably should ideally meet the following requirements:
· R1: Allow the ‘correlation’ between physical layer MBSFN measurements and existing QoE metrics.  By correlation, we mean that the same set of UEs report both MBSFN measurements and QoE metrics at same time. This will allow the network to debug the errors more easily.
· R2: UE only needs to measure PMCH subframes that are allocated for the services of its interest and UE is not required to monitor the other MBMS subframes for PMCH. 
· R3: Report physical layer MBSFN measurement and other sensitive proprietary network parameters to the network entity that is under control of the operator, or a network entity designated by the operator. 
· R4: Allow selecting specific UEs to report for debug purpose.
For R1: as specified in TS 26.346, the MBMS server can specify the measurement configuration through SDP for each session, or OMA-DM can be used to specify the default measurement configuration. MBSFN RSRP, MBSFN RSRQ, and MBSFN RSSI would be appropriate measurement parameters that RAN1 could define in 3GPP TS 36.214. In addition, given that UE has demodulation SNR when it decodes PMCH, RAN1 may also consider to define another measurement parameter MBSFN SNR in 3GPP TS 36.213.For R2: the UE would only measures PMCH subframes that are allocated for the services of its interest. At the end of the session, the UE determines if a reception report is required depending on the samplePercentage attribute as specified in section 9.4 of TS 26.346. The report would include both QoE metric and physical layer MBSFN measurements. 
For R3: a new service URI(s) could be added in the Associated Delivery procedure fragment as specified in TS26.346. The UE would then send the new measurements to the new service URI(s) specified by the BM-SC. (This is anyway not in the remit of TSG RAN.)
Finally, R4 could also be simply addressed with OMA DM. 

Conclusion
This contribution has addressed the recent discussion between SA4 and several other working groups on the eMBMS radio related measurements.
The need for these new measurements has been reviewed, and it has been showed how such new measurements can fit into the existing framework defined by SA4 in TS 26.234 as long as RAN1 defines such new measurements accordingly.
It is therefore proposed to endorse this as a way forward & communicate the following to SA4 and other interested RAN Working Groups with a LS.
· The existing framework defined in 3GPP TS 26.346 can be reused to report radio related measurements to be correlated with the Quality of Experience.
· RAN1 is tasked to specify MBMS related quality measurements, for example such as MBSFN RSRP, MBSFN RSRQ, and MBSFN RSSI, and document themTS 36.214.
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