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1 Introduction
Our homework for this email discussion is the following

[66#20] LTE: MBMS User Plane details [Huawei]

· Target: try to progress MBMS user plane aspects like:

· Where is the MCCH (e.g. first in MSAP occasion or somewhere else ?)

· Is dynamic scheduling an RRC message or MAC ?

· Completion date: Friday before RAN2#66bis submission deadline

We are kindly asking companies to provide their input by June 16th, if possible.

2 Discussion
2.1 Is Dynamic Scheduling an RRC message or MAC CE?
2.1.1 General
Two options were discussed to transport the Dynamic Scheduling Information (DSI):

· Alternative 1: RRC message


· Alternative 2: MAC Control Element




2.1.2 Company opinions

Huawei

Analysis of alternative 1:

· Pro: RLC conveniently segments if scheduling info does not fit in subframe.

· Cons: RRC needs to get L2 buffer status for every MTCH, not so nice cross-layer requirement.
· Cons: UEs take time to decode and act upon RRC messages (10-20ms in current 36.331). That implies MTCH transmission may start before UE is done decoding dynamic scheduling information, thereby forcing the UE to read MTCH until dynamic scheduling information is available. If UE wakes for extra 10ms every MSAP occasion (320ms) the impact is about 3%
Analysis of alternative 2:

· Pro: minimal decoding delay for MAC control element. 

· Cons: MAC must handle variable size MAC CE 

· Cons: need to address potential case where MCCH + dynamic scheduling information does not fit in the subframe. 

· For instance scheduling information can be sent in next subframe.

· In our opinion dynamic scheduling (alone) always fits in one subframe
We have a preference for alternative 2.

LG
Alternative 1 can minimize impact on MAC layer and does not bring any new complexity in MAC e.g. handling of variable size MAC CE. On the other hand, specifying dynamic scheduling information in RRC is not painful. 

Therefore, LG prefers alternative 1.
Nokia and NSN
RRC message or MAC CE for dynamic scheduling. We also prefer alt.2 i.e. MAC CE. We think the format can, and should, be designed so that even if divided over more than one subframes, the information in each portion is self-contained/-decodable such that e.g. the latter portion can be utilized by the UE without having to receive also the first portion.
CMCC, Alcatel-Lucent Shanghai Bell, Alcatel-Lucent, ZTE

We agree on Huawei’s analysis and also support alternative 2.

HTC
HTC supports Alt.2, dynamic scheduling is done through MAC CE.

Since MSCH has variable size, if it uses more than one subframes, we agree with Henri that it should be self-contained. If the service scheduling information comes in order, once a UE finds all of its services or sees scheduling information for latter service, it can stop receiving the MSCH in the next subframe. The MSCH MAC CE can also specify whether there is MSCH in the next subframe. If the dynamic scheduling is done in RRC message, MAC has no choice to finish the whole MSCH.

ITRI
We agree with Huawei’s analysis and would like to support their suggestions.

In other words, we prefer […] “transmitting dynamic scheduling information in MAC CE”.

potevio


We also prefer alternative 2.

We think since dynamic scheduling info is created by MAC in eNB,  it is simple and reasonable for MAC to transmit it to UE directly,not through RRC.

Panasonic

We think that MAC CE approach is better.

In our understanding, current UE behaviour is BCCH -> MCCH -> dynamic scheduling info -> MTCH We think that gap is required between MCCH and dynamic scheduling. That is, timing to start new MCCH is enough earlier than timing to start new MTCH which is informed by new MCCH.

On the other hand, we assume that there is no such gap between dynamic scheduling info and MTCH. Therefore, e.g. dynamic scheduling info and MTCH could be within one MBSFN subframe, or MBSFN subframe position of dynamic scheduling info and MTCH might be close.

If RRC needs to be involved in dynamic scheduling, we assume that UE needs to receive MBSFN subframes during relatively long period in order not to miss MTCH, even though these MBSFN subframes may not include interested MBMS service. If MAC handles dynamic scheduling, period which UE needs to receive will be reduced.

2.1.3 Proposed way forward

12 companies expressed an opinion. 11 Support alternative 2 and 1 supports alternative 1. We therefore propose:

Proposal 1: Dynamic Scheduling is transported in a MAC CE

2.2 Order of MCCH/Dynamic Scheduling/MTCHs
2.2.1 General
	Stage-2 terminology reminder (nothing new):

1) MBSFN signalling in SIB2

- indicates all subframes not used for unicast

2) MSAP: MCH subframe allocation pattern

- indicates the part of 1) that is used by a certain MCH

3) MSAP occasion

- the subframes belonging to a certain MSAP during a certain period, e.g. 320ms

- one MSAP occasion contains dynamic scheduling information and MTCH’s 


According to our agreements, there is one MCCH, and one (or more FFS) MCH. We have agreed

· the MCCH is sent every MCCH Repetition Period

· the Dynamic Scheduling Information is sent at the beginning of every MSAP period

When an MCH carries MCCH, Dynamic scheduling information and MTCH there is a need to decide in which order they appear to ensure synchronized transmission. Alternatives include

·  Alternative 1: Dynamic Scheduling Information -> MCCH -> MTCH [1]
· Alternative 2: MCCH -> Dynamic Scheduling Information -> MTCH [2]
We replaced MSCH with Dynamic Scheduling Information because it is not decided whether MSCH exists.
2.2.2 Company opinions

Huawei
Analysis of alternative 1:

· Cons: The start position of MCCH depends on the existence and size of dynamic scheduling information. It is impossible to indicate the position of MCCH in BCCH, as stage-2 requires.
· Cons: The UE needs to read more subframes than alternative 2 before MCCH is decoded successfully, especially for the first MCCH after a modification period boundary.
Analysis of alternative 2:
· Pro: within a Modification Period, UE could learn the number of subframes occupied by MCCH and can sleep until Dynamic Scheduling Information starts. 
· Cons: If we use a MAC CE for dynamic scheduling. MCH would have different rules for the order of logical channel, MAC CE compared to the rules for SCH.
Based on the above, we prefer alternative 2.
LG
During on-going session, while UE is receiving MTCH transmission, UE reading of dynamic scheudling information before MCCH information seems to be preferrable. If dynamic scheduling information is transmitted before MCCH information, UE could fistly read dynamic scheduling information and then easily skip subframes including MCCH until interested MTCH transmission starts because MCCH information may be infrequently updated. 
However, as Huawei indicated, even if alternative 2 is applied, during on-going session, UE could learn the number of subframes occupied by MCCH and then if UE alreay reads MCCH, skip reading of MCCH information before dynamic scheduling information.
On the other hand, UE reading of MCCH informaiton before dynamic scheduling information is preferrable in the following cases:

· When a sessions starts

· When UE is about to read MCCH e.g. due to power-on during on-going session

· When MCCH updates configuration of dynamic scheduling information or MTCH channel during on-going session

In the cases above, UE may not need to read dynamic scheduling information in a certain period e.g. until the MCCH information is completely applied to the session. However, if dynamic scheduling information is transmitted before MCCH information, UE could not read dynamic scheduling information before MCCH information. Thus, it would be better to UE that MCCH information is transmitted before dynamic scheduling information.

Accordingly, LG prefers alternative 2.
Nokia and NSN

Scheduling order of MCCH/"MSCH"(/MTCHs). We also prefer alternative 2 i.e. MCCH -> "MSCH" -> MTCH: in our view not having to segment MCCH should be prioritized because having to "segment" the dynamic scheduling information seems less problematic: see below.

CMCC, Alcatel-Lucent Shanghai Bell, Alcatel-Lucent, ZTE
We think this discussion only makes sense in the case that dynamic scheduling and MCCH cannot be transfered together in a subframe. According to our rough estimation, this is a rare case even for small bandwidth system (e.g. 1.4MHz), since for small bandwidth case, we assume that the number of provided service is also limited. If dynamic scheduling information plus MCCH does need more than one subframe, we think alternative 1 can also guarantee that both both dynamic scheduling information and MCCH are started from the first subframe of the MSAP occasion. This is because dynamic scheduling information alone seems unlikely to occupy the whole subframe. Therefore, we don’t see significant difference between these two alternatives. Considering that possible segment of MCCH message is not very nice, we prefer alternative 2.
HTC
HTC supports Alt.2, which suggests the order MCCH>MSCH>MTCH. 

We assume the MCCH is fixed sized and MSCH is variable sized. It seems wise to have MCCH come before MSCH to avoid potential problem comes from variable size. It was also pointed out by Huawei that UE could learn the size at the first MCCH of a modification period and then only wake when the MSCH begins.

ITRI

We agree with Huawei’s analysis and would like to support their suggestions.

In other words, we prefer “MCCH->Dynamic Scheduling Information->MTCH”
potevio

We also prefer alternative 2.

Because if alternative 1, if UE select an on-going MBMS service, we think it will lose the MTCH data in the MSAP occasion containing the MCCH subframe which UE just read, UE can only receive the MTCH data from the next MSAP Occasion.

Panasonic

We also prefer alternative 2.

If alt.1 is introduced, UE might read unnecessary subframes include dynamic scheduling info before it decodes MCCH which it should first read.

In addition, we would like to avoid duplicated function to inform MCCH position. If Alternative 1 is used, BCCH indicate MCCH position roughly and dynamic scheduling info indicate exact position.

Since it should be clear that MCCH transmission should be prioritized, we don't need to have flexibility to transmit MCCH.

2.2.3 Proposed way forward

12 companies expressed an opinion, all of which prefer alternative 2. Therefore we propose:

Proposal 2: When an MCH carries MCCH, Dynamic scheduling information and MTCH, the elements appear in the following order: MCCH -> Dynamic Scheduling Information -> MTCH 
Samsung remarked: if there is a notification mechanism, UE is likely to read MSCH more frequently than MCCH. Then the above “exception” to the SCH rule (MAC CE then MAC SDU) may not be so needed.
2.3 Format of dynamic scheduling

2.3.1 General
Issues related to dynamic scheduling format were briefly discussed in the MBMS CP email disussion. It seems useful to continue the discussion here. We propose to discuss the following points:

1. What length of MSAP should we design the dynamic scheduling for ?

2. What should be indicated in the dynamic scheduling information (besides the short session identity) for each MTCH that is scheduled in the concerned MSAP occasion:

a. Duration only, End, Start and duration

2.3.2 Company opinions
Nokia&NSN
For each service, as motivated above, we think there should be a bit indicating whether the service is scheduled, and 'End'. In addition, a MAC CE carrying on from the previous subframe should start with 'Start' of the first indicated service.

 

Regarding the required length of 'duration' vs. 'end' or 'start', saving anything with using 'duration' implies a restriction to the proportion of subframes in an MSAP occasion used for one service. The earlier-mentioned shortening of the MSAP occasion to save scheduling bits in turn means a loss of rate-smoothing, resulting from the shorter buffering intervals. To compensate for that one would need to over-provision the MCH a bit more to keep the same probability of overflow, which sounds more costly than the bits saved in the scheduling fields. All in all, we think it is sufficient to prepare for the maximum MCH subframe density (6 out of every 10 subframes) only with the default MSAP occasion duration of 320ms. An 8-bit 'End' fields that would cover this case, would then more generally allow a maximum MSAP occasion of 256 subframes. The main motivation that we see for a longer MSAP occasion duration is intermittently scheduled low-bitrate services, which should not require the highest of MCH subframe densities.

LGE

If we allow several MCHs in one MBSFN area, it may be possible that service of different QoS maps to different MCH. Configuration of each MCH can be tailored for characteristic of each service such as low or high bit-rate.

For example, let’s assume that MCH 1 uses only one subframe within one Radio frame and MCH 2 uses all the 6 subframe within one radio frame. Then, 6bit can cover 0.64 second for MCH1 and cover for 0.1 second for MCH2. 

ZTE

1. We perfer the length of MSAP is fixed, e.g.320ms. and I think it is also fine if the lenght is semi-confiugured and restricted as 80ms, 160ms, 320ms, 640ms. 
To my understanding, too long length means that  it is better for Dymanic scheduling resouces but is worse for UE power saving if losing DSI; on the other hand, too short lenght means vice visa. Moreove, configurable length will induce the problem of bit alligning when DSI is carried in MAC CE, in the case of semi-configuratiion, I suggest the lenght of MSAP is restriced as 80ms, 160ms, 320ms and 640ms only.
2. We think if only "start", "end" or "duration'", UE will receive an extra subframe when the service is not corss 2 subframes because I think this scenario is often happended. So, I think if only one paremeter of above, it is less bits but wastes UE power to receive extra subframe. we think Start and duration is benefit to indicate correct subframe position and UE will not waster power to receive the extra subframe, howerver,  it will spend more bits than the previous method, we think the duration can be simplied to a indicator bit with respect to the next serive's start subframe position. 
 In short, we think both bit signalling  overhead and avoiding receiving unneccessary extra subfame are important. We suggest to use "start + one bit of subframe border indicator".  The bit of subframe border indicator will indicate UE whether the corresponding service is multiplexed with the next service in a subframe.  Then, UE can determine the Start and End subframe of each MBMS service correctly based on the Start subframe index, Border bit of this service and the Start subframe index of the next service
Samsung

Generally, it seems desirable to limit the scheduling information and it seems that a single field is sufficient i.e: either start, size or end i.e. when all information is received, a single paramter seems is sufficient to derive the start and end for each service. If however the first part of the scheduling information is not received correctly, only the use of start is useful. In case the last part of the information is not received correctly, the UE may have to continue reading until the end of the scheduling period. If however, the services are scheduled in the order they are listed on MCCH, the UE knows that it can stop when it detects the LCID of a service that is scheduled later. This seems to suggests that use of parameter start is most promising 

 

Huawei
1. We propose to support configurable length of MSAP, for instance 40 to 640 ms 
2. We propose to indicate length + “sharing” bit, which provides exact subframe indication and keeps size small

2.3.3 Proposed way forward

Opinions expressed vary quite a bit, it seems not possible to propose a way forward at this stage.
2.4 Robusteness of DSI against packet loss

2.4.1 General
DSI is generated by the eNB. How to ensure the locally generated DSI does not affect the data synchronisation on the radio in case of packet loss?

2.4.2 Company opinions
Nokia&NSN
If the eNB is unaware of a given service burst size, it needs to mute the subframe containing the affected scheduling information, because it does not know the right scheduling information. To still allow the eNB to transmit MTCHs that come before the uncertain service, the size of the scheduling information needs to be implicit from the number of services indicated on the MCCH and the resulting segmentation status. For this reason, we think there should be an entry in the scheduling information for each active session indicated on MCCH, independently of whether or not the service is scheduled in the MSAP occasion: otherwise, for example, if an eNB receives nothing for a service for an MSAP occasion, it will not know for sure that there was nothing to receive in the first place, which will result in uncertainty about the length of the scheduling information. Another motivation for this is that it allows the UE to predict, within a modification period, where to always find the scheduling information of its service, even if scheduling information is divided across subframes
At least the current version of the SYNC protocol (TS 25.446) allows the BM-SC to signal the burst size separately, i.e. not just to be calculated by each eNB from received data. Receiving this signaling should make the difference between the eNB being either aware or unaware of the burst size. Inmy understanding the MCE would not be part of the U-plane distribution path.
LGE
If I understand Henri’s comment correctly, eNB is either aware of a given service burst size or unaware of a given service burst size.

Then, this is question for my understanding. 

Isn’t there any possibility that eNB is incorrectly aware of a given service burst size? Or, isn’t it possible for different eNBs to have different information regarding the burst size?

If eNBs decides the size of service burst based on the data received from EPC and if some packets are not successfully delivered to some eNBs, some eNB may have incorrect calculation of burst size. This will lead to transmission of different scheduling information by different eNBs on MCH.

Thus, I wonder whether it is really safe for eNB to decide scheduling information on its own. It seems safer for MCE to intervene into all eNBs within MBSFN area regarding scheduling information.

In addition, I guess most of MBMS service is constant bit rate service and average burst size should be static.

Huawei
We assume the SYNC protocol 
is used also for EUTRAN. At each synchronization sequence, the SYNC protocol provides updated total packet counter and total octet counter to the eNB in a SYNC PDU (see 5.4.2 in TS 25.446). This is meant to give protection against loss of MBMS payload on the core. Implementations are allowed to send several copies of this SYNC PDU to maximize reliability.
In our opinion we should not design the protocols to be efficient when all the SYNC PDU(s) are lost. If this rare event occurs the eNB can mute during the whole scheduling interval.

2.4.3 Proposed way forward

One first point that seems useful to clarify is whether RAN2 assumes the SYNC protocol defined for UTRAN MBMS in TS 25.446 will also be used for LTE MBMS.

Proposal 3: The SYNC protocol in TS25.446 is used also for EUTRAN MBMS 

Moreover, it would be useful to get some idea about the typical packet loss rate on the core network. If losses are very rare, it may be sufficient to have rudimental mechanisms in RAN2 to cope with losses during the SFN transmissions. We could ask RAN3 about expected SYNC PDU loss rate for MBMS bearers (LS?).

3 Conclusion & recommendation

This paper includes the following proposals, that RAN2 is requested to conclude: 

Proposal 1: Dynamic Scheduling is transported in a MAC CE 

Proposal 2: When an MCH carries MCCH, Dynamic scheduling information and MTCH, the elements appear in the following order: MCCH -> Dynamic Scheduling Information -> MTCH 

Proposal 3: The SYNC protocol in TS25.446 is used also for EUTRAN MBMS 
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