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1 Introduction
In last RAN2 meeting, it’s FFS whether RAN level session start/stop time information is introduced. 
· FFS whether RAN-level start/stop time information is introduced.
In the email discussion after last RNA2 meeting [1], some companies propose to have RAN level start/stop or at least stop indication. In this contribution, we discuss the necessity and potential solutions in detail.
2 Discussions
2.1 MBMS Session Start Indication

The application layer service announcement procedure is used for indicating UE the user subscription description (USD) which may includes session start/stop time along with other information of a MBMS service. But the start/stop time is optional in USD [4]. And according to contribution [2], it’s not good for UE power saving to acquire USD for one shoot session, i.e. the one USD is downloaded for just one session.
There are several service announcement mechanisms as recommended in 23.246[4].
	TS 23.246

4.4.1.2
Service announcement
MBMS user service announcement/discovery mechanisms shall allow users to request or be informed about the range of MBMS user services available. This includes operator specific MBMS user services as well as services from content providers outside of the PLMN. Service announcement is used to distribute to users information about the service, parameters required for service activation (e.g. IP multicast address(es)) and possibly other service related parameters (e.g. service start time).
…
The following could be considered useful for MBMS user service announcement mechanisms (not exhaustive):

-
SMS Cell Broadcast to advertise MBMS Multicast and Broadcast user services;

-
MBMS Broadcast mode to advertise MBMS Multicast and Broadcast user Services;

-
MBMS Multicast mode to advertise MBMS Multicast user Services;

-
PUSH mechanism (WAP, SMS-PP, MMS);

-
URL (HTTP, FTP).
…


The mechanisms requiring unicast connection are expensive for UE to acquire USD just for one shoot session. SMS is not supported for NB-IoT. To use MBMS method is to use a special MBMS service to transmission USD of other MBMS services. But if to use MBMS method, the problem is how to announce the USD of this special MBMS service? 
Observation 1: The service announcement procedure is expensive or inapplicable for NB-IoT/FeMTC.
Further, there are scenarios demanding emergency upgrade NB-IoT and FeMTC devices, e.g. when security leak is detected in NB-IoT and FeMTC devices for critical application. In this case, it’s preferred to upgrade firmware as soon as possible. This kind of emergency upgrade is not pre-planned and UE has no start/stop time of the service beforehand. Thus, a RAN level solution to indicate the start transmission time is beneficial for reducing the delay to start the upgrade due to there is no additional service announcement procedure is needed.

Observation 2: RAN level solution to indicate the start of a session is beneficial for reducing the delay to initiate a MBMS session for emergency firmware upgrade.
In current specification, in the MBMS Session Start Request message, the “Minimum Time to MBMS Data Transfer” is indicated to MCE. This information can be transferred to eNB. The eNB can determine the actual start time for the transmission of the MBMS service based on this information, the delay caused by SC-MCCH change notification and SC-MCCH message update. 

Proposal 1: It’s proposed to introduce a RAN level solution to indicate actual start of transmission for a MBMS service transmitted.
There are basically two kinds of solutions to indicate the start of transmission.
Option 1: To indicate an absolute time of actual start of transmission in SC-MCCH message for the MBMS session.

In the option, an absolute time is indicted in SC-MCCH message. The reason to use absolute time is to provide UE a reference time which will not change in the following SC-MCCH modification period. Otherwise, if a relative time is indicated, UE may not be able to decide which SC-MCCH modification period is the start point of this relative time. For example, when a UE moves into a cell to continue receive the session, it can’t know from which SC-MCCH modification 
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Figure 1: illustration of option 1
Option 2: To indicate a relative time of actual start of transmission in MAC CE of the SC-MTCH of the MBMS session.

In this option, a MAC PDU with only MAC CE is scheduled in SC-MTCH schedule period before the actual start of transmission. The MAC CE carries the relative time to the SC-MTCH schedule period from which the actual transmission of the session is started.  The indicated relative time changes in different SC-MTCH schedule period.

The eNB can start to schedule such MAC CE in the SC-MCCH modification period in which the SC-MCCH message is updated for the MBMS session. Thus, UE acquires the updated SC-MCCH message can immediately acquire the MAC CE, and then wait for the start time without monitoring PDCCH for the SC-MTCH until the actual start of transmission.
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Figure 2: illustration of option 2
Proposal 2: It’s proposed to discuss and choose one of the options as the solution for RAN level session start indication in NB-IoT and FeMTC.
2.2 MBMS Session Stop Indication

For software/firmware update services in NB-IoT and FeMTC, it’s hard to determine the actual session stop time precisely in advance. In NB-IoT and FeMTC, the actual data rate of download transmission depends on the available bandwidth, the repetition factor, and transmission scheme used for SC-MTCH transmission. So unlike real time streaming service whose stop time is predictable, it’s difficult for UE to rely on the stop time indicated in USD for the software/firmware service, even if UE acquires USD before session and a stop time is indicated in USD.
Observation 3: It’s difficult for application layer to predict the actual session stop time in advance for software/firmware upgrade in NB-IoT and FeMTC.
In the legacy LTE, MBMS session stop procedure is used to indicate UE the stop of a MBMS session. The procedure is described as following according to 36.300 [3]. 
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Figure 3: procedure of MBMS Session Stop in legacy LTE
1.
The MME sends MBMS session stop request message to the MCE(s) controlling eNBs in the targeted MBMS service area.

2.
MCE confirms the reception of the MBMS Session stop request to the MME.

3.
MCE forwards the MBMS Session stop message to the eNBs in the targeted MBMS service area.

4.
eNB confirms the reception of the MBMS Session stop message.

5.
eNB indicates MBMS session stop to UEs by removing any service configuration associated with the stopped session from the updated SC-MCCH message.

6.
The corresponding E-RAB is released, and eNB leaves the IP multicast group.

In current specification, UE is aware of the stop of its receiving MBMS session by reading SC-MCCH message. When the eNB receives a MBMS Session Stop Request message from MCE, it updates SC-MCCH message by removing any configuration associated with the stopped session. The UE gets aware of that its receiving service is stopped only when it acquires the updated SC-MCCH message.

Then, there is a gap between the SC-MCCH message update and MBMS session actual stop. This gap is illustrated in following figure.
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Figure 4: Gap between actual session stop and SC-MCCH update

T1 is the actual stop time of a MBMS service. The eNB can derive the stop time when it receives MBMS Session Stop Request message. T2 is time UE acquires the updated SC-MCCH message. The interval between T1 and T2 is the length of the gap mentioned above. The length of this gap depends on the position of T1 within a SC-MCCH modification period and the length of SC-MCCH modification period.
During this gap, UE which is receiving this session is not realized of the session stop. It will keep monitoring the PDCCH to check the DL transmission for this session. For legacy LTE, this is not a big problem for the fact the power saving is not that critical, and the SC-MCCH modification period is relatively short. But for NB-IoT and eMTC, the maximum SC-MCCH modification period could be dozes of minutes, thus the UE power consumed in this gap is not neglect-able.
Observation 4: Gap between indication of MBMS session stop and its actual stop time is not neglect-able for UE power saving in NB-IoT and eMTC.
To address this issue, one straight forward solution is to indicate UE along with or after the last transmission of the session data. When eNB receives the MBMS session stop request, it can decide which transmission is the last one for this MBMS session. This stop indicator can be carried in the DCI for scheduling the SC-MTCH or a MAC CE of the SC-MTCH.

Proposal 3: It’s proposed to indicate MBMS session stop along with or after the last transmission for the MBMS session. The indicator is carried in the DCI for scheduling the SC-MTCH of the MBMS session or a MAC CE of the SC-MTCH.
To ensure the reception reliability of this stop indication in case some UE may miss the last transmission, this stop indicator can be transmitted several times after the last transmission of the session. The transmission number of this stop indication can be decided by eNB as an implementation issue.

Proposal 4: It’s proposed to transmit the MBMS session stop indicator several times after the last transmission of the MBMS session data and before SC-MCCH message is updated. The repetition number is for eNB implementation.
However, we also think it’s reasonable for keep current mechanism and procedure of MBMS session stop. The UE which may miss the session stop indication can still be aware of the MBMS session stop by legacy procedure.
Proposal 5: Current MBMS session stop procedure is still applicable in NB-IoT and eMTC.
3 Conclusion and Proposals
Based on the analysis, we have the following observations and proposals:
Observation 1: The service announcement procedure is expensive or inapplicable for NB-IoT/FeMTC.
Observation 2: RAN level solution to indicate the start of a session is beneficial for reducing the delay to initiate a MBMS session for emergency firmware upgrade.
Observation 3: It’s difficult for application layer to predict the actual session stop time in advance for software/firmware upgrade in NB-IoT and FeMTC.

Observation 4: Gap between indication of MBMS session stop and its actual stop time is not neglect-able for UE power saving in NB-IoT and eMTC.
Proposal 1: It’s proposed to introduce a RAN level solution to indicate actual start of transmission for a MBMS service transmitted.

Proposal 2: It’s proposed to discuss and choose one of the options as the solution for RAN level session start indication in NB-IoT and FeMTC.

Option 1: To indicate an absolute time of actual start of transmission in SC-MCCH message for the MBMS session.
Option 2: To indicate a relative time of actual start of transmission in MAC CE of the SC-MTCH of the MBMS session.

Proposal 3: It’s proposed to indicate MBMS session stop along with or after the last transmission for the MBMS session. The indicator is carried in the DCI for scheduling the SC-MTCH of the MBMS session or a MAC CE of the SC-MTCH.
Proposal 4: It’s proposed to transmit the MBMS session stop indicator several times after the last transmission of the MBMS session data and before SC-MCCH message is updated. The repetition number is for eNB implementation.
Proposal 5: Current MBMS session stop procedure is still applicable in NB-IoT and eMTC.
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