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1. Introduction
Our homework for this email discussion is the following
[66#18] LTE: MBMS Notification [Huawei]
· Target: try to get answers on the following questions:
· do we have a modification period ?
· does UE read MCCH while receiving a session ?
· do we have notification, and if yes what is it used for ?
· if we have notification, how is it sent ?
· Completion date: Friday before RAN2#66bis submission deadline
We are kindly asking companies to provide input on 2.1, 2.2 and 2.3 by June 1st , if possible.

2. Discussion
2.1 Modification period

We agreed MCCH will have a repetition period. We need to decide when MCCH can change, which drives how often the UE wakes to update it. For this part we are discussing the case where UE is NOT receiving a session.
Option a) The simplest (brute force) approach to handling the MCCH change is to force UE to read MCCH every time it is transmitted: every repetition period. That means there is no modification period. To minimize the battery impact of this approach, a somewhat long repetition period should be used. On the other hand, a short repetition period is desirable for reliable low latency MCCH. 
Option b) A more flexible approach is to have a modification period in addition to the repetition period. The MCCH can change only at the beginning of a modification period. This allows UEs to wake synchronously to update MCCH only once in each moditication period. A few papers (sometimes implicitely) proposed to use such a modification period for instance [1], [2] and [3]. 
Option c) If battery saving and simplicity are the most important factors, we can allow UE to periodically read MCCH only once in every “aperiodic MCCH read period”, while network may change MCCH at any time. UEs may wake to update MCCH at any time, therefore the maximum delay to update MCCH is equal to the “aperiodic MCCH read period”. Likely this parameter, similarly to a modification period should be signaled to the UE. The complexity is similar to option b) except the network can change MCCH at any time and the UE can read at any time.
Opinions
· Huawei finds option a) may consume too much UE battery power for typical MCCH repetition periods (1 or 2 seconds). This would wake the UE as much as paging, which would seriously reduce standby time. With option c) the complexity is almost equivalent to option b), but the delay to update MCCH is higher, therefore the operator requirement [7] to update MCCH at the UE within seconds may not be met. For these reasons, Huawei supports option b).
· KDDI prefers b) . a) should be avoided.

· Qualcomm: agree with Huawei's analysis in the paper and also support option (b).
· CMCC: we prefer to have a modification period
· ZTE: we think Modifcation period is useful
· LGE: support option b)
· NNSN: support having a modification period. While synchronizing the UE monitoring does provide delay benefits, it also requires extending the SFN cycle duration if the period is longer than that, which otherwise would not be necessary. Whether or not this is needed depends on the delay requirements
· ITRI: since we have MBMS notification mechanism for UEs not receiving a session and have an indicator in dynamic scheduling information for UEs receiving a session, we do not need MBMS modification period.
· Ericsson: option a) is sufficient to meet the delay requirements of Rel-9, while not being too much a burden on UE battery consumption. […] We also see no issue with having option b) considering that we could also agree to have the possibility to configure both MP and RP to the same value for Rel-9
· Samsung: Our preference is to adopt approach b) i.e. having a modification period in addition to the repetition period.
· Motorola: with a notification mechanism, there is no need for a modification period. This will allow the network to change MCCH sooner, without waiting for the next modification period to occur.
Proposed way forward:
Some companies assume we could have a notification mechanism and no modification period. In this case it is not clear when the new MCCH becomes effective (relative to the notification). Further, it is assumed that the notification would be received during the DRX paging cycle, which means not all UEs receive the notification at the same time.

In our opinion, this type problem is well known and the well known solution is to use a modification period. Considering that 8 companies expressed support for having a modification period, we propose:

Proposal 1: The rapporteur proposes to agree to have a MCCH modification period. 
Follow up question: do we need modification period larger than 1024 radio frames? 

Opinions

· Huawei: in general we expect that MCCH changes will occur every 30seconds - 60 minutes. It is beneficial to support a modification period larger than 10 seconds in order to reduce wake time. Huawei proposed a method to define the modification period by counting MCCH repetitions in R2-092960.
2.2 Read MCCH while receiving a session

Here we discuss when the UE reads MCCH while receiving a session. This point matters only if there is no notification of MCCH change. If there is notification, UE anyways reads MCCH only when it changes. Generally there are three options:

Option a) UE reads MCCH less often than when it is not reveiving a session
Option b) UE reads MCCH at the same pace than when it is not reveiving a session
Option c) UE reads MCCH faster than when it is not reveiving a session

During the meeting it was mentioned that in case of a very long session, it may be beneficial to avoid also reading MCCH to save power. It was also argued that since UE has to anyway read MSCH every few hundred miliseconds, the burden of reading MCCH e.g. every 10s seems very small.

Also the user is hopefully interested in the service and therefore dislikes service interruption. In order to avoid interruptions, UE should keep reading MCCH periodically.

The main reason why a UE should read MCCH while a receiving a session is that the UE has subscribed to more than one MBMS service. Because UE (or User) can subscribe to multiple MBMS service, UMTS MBMS has the concept of service prioritization. While a UE is receiving a session for a MBMS service for which the user regards as lower priority, a session start of other MBMS service for which the user regards as higher priority should be known to UE/user. 

Opinions
· Huawei is not able to identify, at this stage, what could be changed on MCCH while a session is ongoing that would affect the reception of this session. So it seems the UE could stop reading MCCH then. However, if we later idenfity that there is a need for UE to keep an updated MCCH, for a typical MCCH repetition period (or better modification period), the additional wake time to read the MCCH in addition to MTCH is small, or may even be zero if MCCH is multiplexed in the TB with that MTCH. So we think option a) may be sufficient, but also identify no issue if option b) or c) must be used. Given the clarifications during the discussion, Huawei is fine with reading at MP boundary. (option b)
· Qualcomm: check the MCCH at each modification period
· CMCC : […] reading MCCH periodically
· LGE: supports option b)
· NNSN: we think the UE should receive MCCH at least every modification period in order to detect at least session stop. We assume the additional burden compared to receiving MSCH and MTCH is small.
· ITRI: for UEs receiving a session, we think UEs may sometimes need to update MCCH. For example, the transmission order in dynamic scheduling information may be changed due to the session stop/start of other MBMS services. However, since it has been agreed that UEs receiving a session always have to read dynamic scheduling information at the beginning of the MSAP occasion, maybe we can simply add an indicator in the dynamic scheduling information to indicate MCCH is going to change.
· Ericsson: similar to NNSN we also think that the UE should receive MCCH every (modification) period while receiving MTCH.
· Samsung: No strong opinion, but our preference is option b i.e. we neither see a need for further stringent requirements nor for optimisations to reduce power consumption
Proposed way forward:
Based on the opinions expressed, it seems all but one company who expressed an opinion could accept to read MCCH at each modification period while receiving a session.

Proposal 2: The rapporteur proposes that the UE shall update its MCCH at least at the modification period boundary while receiveing a session.
2.3 Existence of notification mechanism

At RAN2#65bis and RAN2#66, the need for a notification mechanism was debated. Documents discussing the issue include for instance [2], [3], [4], [5] and [6]. According to the operator’s input provided in [7], a highest frequency of MCCH change is in the order of seconds or minutes for service such as news ticker, the example of 5 minutes was selected. This requirement was not challenged.

In [7], the “delay of MCCH change” and the “Delay of UE’s perception of MCCH change” are required to be of the order of seconds. 
Our understanding of these delay definitions is 

· the “delay of MCCH change” corresponds to how long the network has to wait until it can change the MCCH. 

· The “Delay of UE’s perception of MCCH change” is the delay from the time MCCH is modified until the UE acquires the new MCCH. 

At the meeting some companies were not sure of the use case where such a fast update of MCCH is needed. In particular in case of service stop, there is no need to update MCCH immediately. In case of life-threatening news, of course ETWS could be used. In case of other news it is not clear that news updates (means MCCH update) more frequent than every minute are needed. In case of stock ticker, MCCH may not change, and MTCH updates stock every 10 seconds for instance. In conclusion, it would be useful to clarify the need to update so fast. 

New elements to consider, as agreed in RAN2#66, include

· MCCH will consist of a single RRC message. Therefore in most deployments, that also means that the UE can fully read the MCCH by decoding a single subframe.
· BCCH indicates MCCH repetition period. While not specifically agreed, we assume this means BCCH provides enough information to derive in which subframe MCCH starts 

· The above mean that in general UE can update MCCH by waking in a single subframe

If no notification is used, but modification period is used, in typical deployments, the UE will have to wake for one subframe every MCCH modification period. If MCCH can change every minute, UE will wake for about one subrame per minute to update MCCH, the delay to update MCCH may be as low as 1ms, and depends on repetition period. If modifications are not synchronized (option 2.1 c) a longer delay to update MCCH will occur but wake time will be the same.
Of course, if a notification mechanism exists, the delay of MCCH change and delay to update MCCH at UE can be reduced without impacting the battery.

Opinions

· Huawei finds that having only a modification period and no notification mechanism will allow good enough battery performance for the identified MBMS services. Specifically, a modification period of 30s has minimal impact on battery (12x less wake time than typical paging) and allows to update MCCH at UE in about 15s on average.

· KDDI As breaking news require unpredictable MCCH changes, I prefer to have a notification mechanism for buttery saving.
· Qualcomm: our opinion is not extremely strong, but it seems that given the requirements discussed, it would be acceptable for the UE to check the MCCH at each modification period
· CMCC: Notification is necessary for the UE NOT receiving any eMBMS session; Notification could be used to inform UE of session start;
· ZTE: Notification is necessary and important for UE power saving. Notification at least includes session start.
· LGE: LG has a slight preference for specifying notification.
· Alcatel-Lucent Shanghai Bell and Alcatel-Lucent: agree with CMCC's opinion on the notification [needed]

· NNSN: we tend to agree with Huawei's view, although whether to rely on the average air-interface delay depends on how the delay requirements are defined
· ITRI: we prefer to have MBMS notification mechanism to meet the operator requirement. And MBMS notification is only used to inform session start.
· Ericsson: Wrt to the need for a notification mechanism, we have no strong opinion on whether or not it is needed. […] If RAN2 agrees to support a notification mechanism, we however think that the UE should still support periodic monitoring for MCCH changes; which method to use could be signalled by the network
· Samsung: Too keep things simple in the initial MBMS release, we would prefer not to introduce a notification mechanism
· Motorola: it would be useful to have a notification mechanism to achieve the ability to inform UEs of changed MCCH content within a few seconds, without requiring the UE to read MCCH as frequently
Proposed way forward
CMCC indicated “On the other hand, forcing UE to read MCCH with low period seems costly, which will consume UE’s battery quite a lot”. Several companies agreed with this acessment. However Huawei provided an analysis showing that a 30s MP drains 12x less power than waking up to receive paging. This analysis was not challenged and illustrates that periodic reading of MCCH each 30s does not impact battery dramatically. This allows to change MCCH every 30s and seems to meet the requirements in R2-093249.
· delay of MCCH change : order of seconds

· Delay of UE’s perception of MCCH change : order of seconds
Considering that 

· Without a notification mechanism, if MCCH can change every 30s, the battery impact is limited compared to receiving paging alone,
· the goal of MBMS in Release 9 is to provide basic broadcast capability in LTE, 

· if a notification mechanism was later found essential, it could be added in a later Release,
· Only 4 meetings remain to complete MBMS,
the rapporteur would propose to not have a notification of MCCH change for Release 9. 

If companies cannot agree to this, it would be nice to understand for which use case there is a need to mofify MCCH in less than 30seconds, and also for this use case what is the gain in standby time when a notification mechanism is present.
ZTE responded: During the email discussion about this issue, there are at least seven companies (majority companies) supporting the need of MCCH Notification mechanism. I wonder if the rapporteur's conclusion is suitable from the email discussion content.
Proposal 3: Finish the discussion about notification of MCCH change during the RAN2#66bis meeting
2.4 Choice of notification mechanism

If a need for notification mechanism is found, one should select a way to do it. Also we need to identify if the notification is used for session start, session modification or session stop.

Regarding the method to notify, several proposals were made in [3] and [5], 
Option a) MBMS notification indication on PDCCH

Option b) Notification indication on paging message

Option c) A 1 bit “Notification indicator” located in the first two symbols of MBSFN subframe, only to indicate the new service session start
We propose to focus on this part after June 1st, assuming the discussion converges towards using a notification.

Opinions

· ZTE: support option a)MBMS notification indication on PDCCH

3. Conclusion

Proposal 1: The rapporteur proposes to agree to have a MCCH modification period. 
Proposal 2: The rapporteur proposes that the UE shall update its MCCH at least at the modification period boundary while receiveing a session.
Proposal 3: Finish the discussion about notification of MCCH change during the RAN2#66bis meeting
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