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1 Introduction

At RAN2#75, we agreed to introduce the MBMSInterestIndication message, by which the UE indicates its interest in MBMS reception on one or more frequencies. Since exact timing is left to UE implementation, there is a risk that a huge number of UEs in connected mode, interested in a popular MBMS service, will send the MBMSInterestIndication message in a bursty manner at MBMS session start such that the uplink load will significantly increase for a short period of time. 
This contribution discusses issues with unspecified timing of MBMS interest indication at MBMS session start and proposes a distribution mechanism to alleviate temporary load issues.
2 Discussion
2.1 Impact of bursty transmission at MBMS session start
In some scenarios, e.g. in a stadium, there could be thousands of UEs in connected mode, which are all interested in the same MBMS service. We can expect that interested UEs will send the MBMSInterestIndication message at some predefined time before the MBMS session start time which is typically obtained from the corresponding User Service Description (USD). Even though the exact timing is up to UE implementation, simple implementations might use a fixed time offset to send the MBMSInterestIndication message, such that these messages will basically be transmitted synchronously. As shown in ‎[1], where bursty message transmission including random access is triggered by M2M devices, synchronous transmission of 500 messages per second (in a 5 MHz FDD system) will significantly increase the VoIP delay. Even though there is only a need for random access prior to the transmission of the MBMSInterestIndication message if the connected mode UE needs time alignment because it is not uplink synchronized any more, a similar number of MBMS interest indications within one second will also deteriorate the VoIP performance as RRC messages have higher priority than data traffic. 
2.2 Further impacts due to time accuracy
According to TS 26.346 Section 4.6 ‎[2], the UE needs to maintain +/- 1 second time accuracy for MBMS operation when synchronizing with the BM-SC. Thus, we can expect that the MBMSInterestIndication messages will be triggered within 1-2 seconds. However, if UEs use SIB8, as discussed in e.g. ‎[3] or ‎[4], they may be time synchronized in the order of millli- or even microseconds. Thus, simple UE implementations would result in UL transmission requests of hundreds of MBMSInterestIndication messages within only a few TTIs, which might have an even stronger impact on other VoIP/data traffic. 
2.3 Proposed solutions
In order to alleviate the impact on other traffic due to synchronous transmission of MBMSInterestIndication messages at MBMS session start, we think that some time spreading mechanism should be specified in 36.331. The maximum backoff time could either be a fixed value or configurable by the operator in SIB15.

1) Fixed maximum backoff time
A fixed maximum backoff time is less flexible, but has no impact on ASN.1

2) Configurable maximum backoff time
A configurable maximum backoff time allows the operator to configure a preferred value depending on the estimated network load.

Since the MBMS WI is already considered completed, we propose to use a fixed maximum backoff time, where 10 seconds seems to be a good trade-off to spread the MBMS signaling load and to keep the time offset between the transmission of the MBMSInterestIndication message and the MBMS session start time sufficiently small. Thus, the time offset to initiate the MBMS interest indication procedure is still up to UE implementation, but should take into account the maximum backoff time to allow timely network reconfiguration such that the UE can receive the MBMS service of interest at session start.
Proposal 1 Specify that at MBMS session start, the UE shall randomly send the MBMSInterestIndication message within a 10 second interval to alleviate the impact of bursty transmission on other data traffic.
As the MBMS interest indication can be triggered by different events simultaneously, which are not related to an MBMS session start, e.g. if the UE stops MBMS service reception on a certain frequency or moves into a specific MBMS Service Area, the UE is not required to delay the submission of the MBMSInterestIndication message. Therefore, the procedural text restricts the time backoff procedure to initiations that are triggered by no other events than MBMS session start(s).

3 Text proposal for 36.331
The UE shall
1> if the procedure is only initiated by MBMS session start(s):
2> draw a random value ‘rand' uniformly distributed in the range: 0 ≤ rand < 10; 

2> wait rand seconds;
1> submit the MBMSInterestIndication message to lower layers for transmission;

4 Conclusion

In this contribution, we discussed issues with the bursty transmission of hundreds/thousands of MBMSInterestIndication messages at MBMS session start and tight time synchronization and concluded with the following:

Proposal 1
Specify that at MBMS session start, the UE shall randomly send the MBMSInterestIndication message within a 10 second interval to alleviate the impact of bursty transmission on other data traffic.

We have also provided a corresponding CR to 3GPP TS 36.331, see ‎[5].
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