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1
Introduction

This document provides background information to the proposed draft reply LS to [1]. 

2
Discussion

There already exists a set of eMBMS frame error rate related parameters that is logged by the eMBMS UE. This is called collectively Quality of Experience (QoE) reporting parameters. 

Potential QoE reporting parameters can be divided into two categories:

a) QoE reporting by streaming client, or media delivery client. The QoE metrics at this level are independent of whether the transport is unicast, or broadcast.

b) Collection of QoE metrics at the transport and physical layer. The metrics describe the quality of the underlying transport which can be used to predict the quality of experience of the user, or of applications receiving broadcast objects.

Currently only parameters supporting a) are actually included in the report. SA4 expressed interest in adding parameters supporting b) motivated as follows [3]. 

Logging the signal strength and SNR of the broadcast signal 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 behavior in accessing the content. Final 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. Since the end of a session cannot be predicted a priori, then the UE must collect the signal strength measurements continuously for this use case as well.

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. The model for the SNR variations during file delivery is not very well understood. Collecting signal strength measurements for random users during what amounts to random reception times (file delivery is decided at the server independently of the user’s radio conditions) would help in understanding the radio model that should be applied to a file delivery user population, and help in optimizing code rates, FEC, MCS selection, and consequently bandwidth utilization. Furthermore, collecting signal strength measurements at expected file delivery times would enable the refinement of the channel model to take into account time of day variations.
For the above reasons, SA4 is planning to include eMBMS physical layer signal quality parameters in the UE reporting. 
In the LS [1], RAN1 was asked to provide answers to SA4 on whether candidate eMBMS signal quality parameters already exist. 
We propose that, if agreeable, the RAN1 response should state that there is no existing parameter directly related eMBMS signal quality, which can be concluded based on the following consideration:  

· RSSI may seem applicable; however, the following issues make RSSI unsuitable as an MBMS signal quality indicator

· RSSI is not indicative of MBSFN signal strength in cases where non-MBSFN signal is also present, such as at MBSFN area boundaries

· RSSI is measured in the same OFDM symbols as RSRP; therefore, it is measured in the non-MBSFN region. The signal power can change from the MBSFN to the non-MBSFN region in the presence of non-participating (reserved) MBSFN cells.  
· RSSI is not currently defined as a standalone parameter, only RSRQ = RSRP / RSSI is reported, therefore RSSI has no reporting range or quantization levels defined. 

· RSRP or RSRQ are targeting the common (non-MBSFN) reference signals and as such, do not take into account the SFN effect and thus do not signify MBSFN signal quality.  

· New RSRP and RSRQ could be determined based on the MBSFN reference signal; however, no such measurements are defined at present. 

New measurements, such as demodulation SNR, etc. could be defined; however, these obviously don’t exist at present.  When introduction of such parameters is discussed, other practical issues such as testability will have to be considered. 
3
Conclusions

We gave some background information for the proposed response LS to SA4. 
We propose to include the following in the response LS: “RAN1 would like to inform SA4 that RAN1 discussed the applicability of currently defined radio metrics used in RRM measurements and found that they are inadequate as indicators of UEs’ eMBMS reception and user experience. RAN1 is planning to add new MBSFN related measurement parameters.”
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