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1 Introduction
Our homework for this email discussion is the following

[66b#12] LTE: MBMS User Plane (Huawei) 

Email discussion to progress any remaining MBMS user plane  issue, e.g.:

- do we need to extend the LCID space ? If so how ?

- contents/format of the dynamic scheduling MAC CE

- need/method to advance DSI transmission

- is there a problem with the PDCCH common search space w.r.t. the notification?

We propose that companies provide their input by August 7th, if possible. On August 10th, the rapporteur will attempt to propose way forwards considering the input received. Your participation is much appreciated.
2 Discussion

2.1 LCID space
2.1.1 General
RAN2#66bis agreed to support more than one MCH. If current DL-SCH MAC PDU format is reused it will provide 32 LCID per MCH. On MCH, one LCID is reserved for MCCH and another for dynamic scheduling information. Possibly another one or two LCID may be needed for non-MTCH use. In this email discussion we will discuss if the same 5-bit  LCID space as SCH is used, or whether the LCID space is extended. For instance [3] proposes to use a 7-bit LCID and [4] proposes to use at least 6-bit LCID.

At the meeting LG, Samsung and Ericsson indicated that 5-bit LCID may be sufficient, since each MCH can support ~28 MTCH. If more MTCHs are needed, additional MCHs can be used. NSN questioned the size of dynamic scheduling information if >32 MTCH are scheduled on a single MCH. CMCC noted that with radio streaming for instance it is expected to have >32 MTCH with identical QoS
2.1.2 Proposed way forward

· The same 5-bit  LCID space as SCH is used

· Samsung, LG, HTC, Ericsson and ST-Ericsson
· The LCID space is extended 
· Huawei, Motorola, ZTE, CATT, Nokia, NSN, Qualcomm, Alcatel-Lucent Shanghai Bell, Alcatel-Lucent , NEC, CMCC
If extended

· 6-bit LCID
· ZTE
· 7-bit LCID
· Huawei, Motorola, Qualcomm, 
· Either/FFS
· CATT, Nokia&NSN, Alcatel-Lucent Shanghai Bell/Alcatel-Lucent , NEC, 
Trends

· 11 companies see the need to extend LCID space, 5 do not

· Can we agree to extend the LCID space to 7 bits???
2.2 Content and format of DSI MAC CE
2.2.1 General
We have agreed that DSI is transported in a MAC CE and MTCH are scheduled in the order in which they appear in the MCCH session list. Main items for discussion/decision include:

· What MSAP occasion duration do we design for? We note TS 25.446 seems to support up to 600s sync period. Also do we assume that there is a one-to one correspondence between the MSAP occasion period and the SYNC period?
· use length or start/stop

· use how to indicate non scheduled services

Some companies had already provided input and it is pasted below to try and save you from repeating. Feel free to update as needed.
2.2.2 Proposed way forward

While trying to compile the input it seems I forgot to ask opinions about two important open items related to DSI. 

· Which of MCCH or DSI go first in MCH PDU?

· Huawei: now that we have notification, see no reason to change SCH rules-> DSI goes first  (see R2-094418). Also MCCH can use RLC UM segmentation, so it is not a problem if it spills to the next subframe.
· Do we assume DSI can be segmented? 
· Huawei finds that a sufficiently large number of MTCH can be scheduled in small bandwidth, even if DSI cannot be segmented,  as long as DSI goes first in the PDU. When the size of DSI is limited to one TB we estimate no less than 50 MTCH can be scheduled per MCH in a 1.4MHz bandwidth ( see R2-094418)
· Ericsson, ST-Ericsson, ZTE,  assume a need to allow segmentation of DSI
Additional input/thoughts on these points is welcome, (short) time permitting
· What MSAP occasion duration do we design for? 

· Configurable: Nokia, NSN, LGE, Huawei, ETRI, Qualcomm, CMCC, HTC, NEC, Ericsson, ST-Ericsson
· Fixed: ZTE, Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
· Also do we assume that there is a one-to one correspondence between the MSAP occasion period and the SYNC period?

· Yes: Huawei, Alcatel-Lucent Shanghai Bell, Alcatel-Lucent, CMCC, NEC?
· No: -
· MSAP occasion duration is a multiple of sync period: Ericsson, ST-Ericsson, Nokia, NSN
· use length or start/stop

· Length-like: Huawei, Motorola, Qualcomm (slight preference), CMCC
· Start or Stop-like: Nokia, NSN, LGE, ZTE, Samsung, ASUSTek, ETRI, Alcatel-Lucent Shanghai Bell, Alcatel-Lucent, Ericsson, ST-Ericsson
· If Start or stop, which one?
· Start: LGE, ZTE, Samsung, ASUSTek, ETRI
· Stop: Nokia, NSN

· Need sharing bit (Only explicit opinions are captured)

· Yes: ZTE, Huawei, Motorola

· No: Nokia, NSN, CMCC

· How to indicate scheduled/non scheduled services

· List them with special length/start/stop codepoint: Nokia, NSN, ZTE, (Motorola), Alcatel-Lucent Shanghai Bell, Alcatel-Lucent, (CMCC), Ericsson, ST-Ericsson
· Bitmap: Huawei, (Motorola), ASUSTek (repeat in each segment / possibility to use a relative list), ETRI, Qualcomm (pending overhead investigation), CMCC (+1 bit for bitmap presence), HTC, NEC
· Explicit LCID of scheduled MTCH: (Motorola)

· Explicit LCID of non-scheduled MTCH: Motorola, CATT finds it interesting
· Do not list them in DSI: LGE
· Motorola proposed to support > 1 method in the spec and let the network decide which to use (toolbox approach). CATT expressed interest for such approach.

Trends:

- Can we agree to support a configurable MSAP occasion duration ? (11 for, 3 against)

- We could delay decisions on relation between MSAP occasion duration and SYNC period until RAN3 discusses SYNC more
- Length-like (4) or start/stop-like (11): Can we agree to have start or stop -like [further details FFS]

- Follow up: need for segmenting DSI? Position of DSI/MCCH
- Need for sharing bit : not much input received, 3 for, 3 against. Can we exclude it ?
- Indication of scheduled / not scheduled services: can we rule out the toolbox approach to keep things under control? - Then we need to chose between special codepoint for unscheduled (8) versus bitmap (8). Hopefully we can agree to one way or another at this meeting.
2.3 Need and method to advance DSI ahead of MTCH
2.3.1 General

Two companies proposed to advance the transmission of the DSI ahead of the MTCH in order to save power in [5] and [6]. The goal is to allow UE to turn its receiver off while it decodes DSI, provided it needs not receive anything else in these subframes.This principle received some support in the meeting. We have also agreed to transmit DSI a single time.

Firstly companies are invited to share opinion on whether such a scheme is desired for Rel-9 or not. If needed one would need to find a suitable position to locate DSI ahead of the MSAP.

Options for location of DSI include:

1. last subframe of the previous MSAP occasion. (ZTE)

2. in the MBMS subframe at least X ms before, and closest to the the first subframe of the MSAP. 

a. Note this subframe could belong to another MCH.

3. In the (DL) subframe at least X ms before, and closest to the the first subframe of the MSAP. This could be an MBSFN subframe or a regular subframe.

a. DSI needs to be defined for MCH and DL-SCH

4. Other options?

2.3.2 Company opinions

Moved to annex
2.3.3 Proposed way forward

· No need to advance
· Motorola, ASUSTeK, CATT, Qualcomm, Alcatel-Lucent Shanghai Bell, Alcatel-Lucent, CMCC, LGE, HTC, NEC, Ericsson, ST-Ericsson
· Advancing is beneficial
· Huawei, ZTE, 
Trends:

- Can we agree to not advance DSI? DSI is transmitted once at the beginning of MSAP (current situation)
2.4 Notification to M-RNTI

2.4.1 General
During RAN2#66bis we agreed to have a notification of MCCH change, using a PDCCH with CRC masked by M-RNTI. If it FFS if the UE will receive the notification during its existing paging occasions (PO), or if a new synchronized wake time will be defined for all UEs. The options are summarized below
Existing paging wake time

With this option proposed in [1] and [2], the UE checks for M-RNTI during its paging occasions (PO), as currently defined in idle mode TS 36.304. Since the PO are spread over the paging cycle, the eNB must transmit M-RNTI in all PO during at least one paging cycle. During the meeting, Samsung and Motorola questioned if the additional load to PDCCH due to signalling MCCH change was acceptable. As a result, the option below was envisioned.
New wake time

To allow eNB to notify all UEs with a single PDCCH to M-RNTI, we could define a new wake occasion, the MCCH notification occasion, where all the UEs would wake up. For instance if there is a need to change the MCCH in 30s or less, the period of MCCH notification occasion could be every 30s, or less.

2.4.2 Company opinions

Moved to annex
2.4.3 Proposed way forward

· Use existing paging wake time

· Huawei, ZTE, CATT, Nokia, NSN, Qualcomm, Alcatel-Lucent Shanghai Bell, Alcatel-Lucent, CMCC, LGE, HTC, NEC, 
· Define new wake time
· Samsung, Ericsson, ST-Ericsson
There seems to be an understanding that MCCH notification needs not be used very frequently

Trends

· Could we agree to use existing paging occasions (12 for, 3 propose new wake time) to transmit PDCCH with CRC masked by M-RNTI? 

3 Conclusion & recommendation

This paper includes the following proposals, that RAN2 is requested to conclude: 
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[4] R2-093703
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[5] R2-093897:
Dynamic scheduling information transmission
ZTE

[6] R2-093772:
Advanced transmission of Dynamic Scheduling Information
Huawei


5 Annex : detailed input received
5.1.1 LCID Space

Huawei

As indicated in R2-093775, a 20MHz MBMS system can easily carry 100+ TV channels. If LCID is 5 bit, this will force to use several MCHs, thereby adding un-necessary system overhead (to indicate MCCH, MSAP, MCS, etc). This is not needed since the 100+ channels have the same MCS, MSAP occasion period requirements.

The LCID of MCH is anyway processed differently than the LCID of SCH, since the LCID values have different meaning. We found negligible complexity in supporting larger LCID space for MCH.

For the reasons above, Huawei has a mild preference for extending the MCH LCID space to 7 bits.

Motorola

We also prefer increasing the LCID space for MCH to 7 bits. This avoids the need to configure more MCHs just to accommodate all MTCHs even when all of them have identical QoS requirements. 

ZTE

In 20MHz bandwith LTE system, from the operator’s contribution, seen as “R2-093983 Further discussion on eMBMS requirements”, we think there are at most 62 MTCHs and one MCCH, so we think the current LCID with 5 bits is not enough, we suggest the LCID for MBMS should be extended to 6 bits, i.e. supporting at most 64 MBMS logical channels by one “R” bit, while another “R” bit still be reserved. 

So, ZTE prefers to extend the MCH LCID space to 6 bits with one “R” bit, another “R”bit can still be reserved for the future extend.
CATT

We prefer to extend the LCID.
Samsung
We need to consider both cost and gain. We agree that extending LCID space does not cost very much, but we are not convinced that it is necessary in terms of gain. Let’s say cost is small but the gain is smaller.

Our understanding is that the number of MBMS services with similar QoS would be normally less than 31. Even if it exceed 31 infrequently, it can be handled by provisioning additional MCH. Then the question would be how costly it is to have additional MCH. It’s true that it increases unnecessry system onverhead, but in our analysis the overhead would be trivial. 

Just for discussion, let’s assume the additional overhead in MCCH is 50 bit (wild guess, but should be in similar range). Please note that following the discussion during the last meeting we assume there is no additional overhead in SIB 12. With the repetition period of 2.56 second for MCCH, it costs only 59 bps in case of 1/3 channel coding. 

In the broadband mobile system, such overhead seems trivial and does not justify any change from the existing one. If needed, Samsung would provide more detailed analysis on the overhead next meeting.

Samsung prefer to not change the LCID space. 

Nokia&NSN

We recognize that the LCID space could be reused by splitting the MCH. The only potential problem that we see with this is that the combination of LCID and the applied MCS is no longer unique for each service. This may become an issue if the MCH allocations are somehow changed / reshuffled while the UE is receiving a service, but the UE misses the MCCH at the modification-period boundary when this happens. (Depending on the eventual MSAP signalling, this reshuffling might happen e.g. if one MCH is removed from the MBSFN.) As a result, it might happen that the UE receives the wrong service from the wrong MCH (where it still expects to find the right MCH), while still decoding it correctly and finding the LCID it wants.

For this reason, in order not to have to require the UE to stop receiving whenever it is uncertain about MCCH, we have a preference for extending the LCID space with one or two bits.

Qualcomm

We prefer increasing the LCID space to 7 bits. This approach enables support of larger number of services without the need to define multiple MCHs for services with identical QoS and introduction of unnecessary system overhead.

Alcatel-Lucent Shanghai Bell/Alcatel-Lucent:

We agree to extend the MCH LCID space but the details need to FFS.

CMCC:

We propose to extend MCH LCID space to 6 or 7 bits.

As indicated in R2-093983, in the case of 20MHz bandwidth, if we assume 2 subframes out of a radio frame are allocated for eMBMS use, roughly 10 video channels, or 62 radio channels, or 31 file downloading services could be supported simultaneously. Although use of multiple MCHs would reduce the number of services carried by one MCH, multiplexing as much services of same QoS as possible on the same MCH facilitates overhead reduction.

LG

As we indicated during the last meeting, we do not see any significant need for extension of LCID field because we can configure multiple MCH channels. If we need more than 32 MTCHs, additional MCH can be configured. 
HTC

Current 36.331 specified maxMBSFNAllocations=8, so we can have at least 8*28=224 channels. If this number meets the demand already, we do not see the need to increase LCID space. We do not see a big problem of configurating several MCHs for TV brocasting with 100+ channels. 

NEC

We have a slight preference for extending the MCH LCID space. Even if a similar goal would be achieved by having multiple MCH, with the first solution the correspondence between a given service and the LCID would be more easily maintained in certain corner cases as already pointed out. 

Ericsson and ST-Ericsson

our view is that there is no strong motivation to extend the LCID space (as expressed last meeting by Ericsson); when running out of LCIDs because the number of services exceeds the LCID space, a new MCH can be used instead. Also, we do not expect cases where the number of services with the same QoS requirements exceeds ~28 MTCHs (taking into account some may be reserved for other purposes). While we agree that there are no reasons for the number of services on one MCH to be restricted by the LCID, and also that there may be some small gains in extending the LCID space (such as multiplexing gains for services of same QoS), we feel that increasing the LCID space would be a small optimization in terms of the small overhead of using one additional MCH, for a possibly rare case where there is a large number of concurrently active services. So we prefer to not extend the LCID space.
5.2 Content and format of DSI MAC CE
Nokia&NSN

We think the scheduling period could be a configurable multiple of 320ms, and therefore the SYNC protocol could always apply a constant timestamp increment of 320ms or fraction thereof, allowing the eNBs to apply a DIV operation to round to the applicable scheduling period. In particular, this would allow using one data stream from the BM-SC for each service, even if delivered via different MCHs configured with different scheduling periods in different parts of the network.

We think there should be an entry in the scheduling information for each active session indicated on MCCH, with length independent 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.

We have a slight preference for ‘End’ over ‘Start’, in part because ‘Start’ for the service scheduled first should be implicit, i.e. follows DSI immediately, but mainly to allow UEs receiving the service scheduled last to shut down the receiver immediately at the right time. The cost of this would be that a MAC CE carrying on from the previous subframe should also indicate 'Start' of the first indicated service.

As already correctly pointed out by some companies, the need to indicate a non-scheduled service vs. start/duration/end are mutually exclusive, so the former would be best handled with a reserved value of the latter, e.g. a value of all-ones for ‘End’, instead of a dedicated bit.
 

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. (9 bits could also be considered to be readily applicable to a 320ms period on a dedicated carrier.) 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.

Regarding the proposed “sharing” bit, we think it is very unlikely that the service border exactly coincides with a transport-block border, making the contrary a reasonable enough presumption for the UE: a priori, a service border’s occurrence in a transport block can be assumed uniformly distributed, so the likelyhood is 1 / (bytes in a TB after MAC header). Therefore, we think such a sharing bit is not needed.

In summary, we propose that the DSI contain:

· For a MAC CE carrying on from the previous, ‘Start’ of the first indicated service;

· For each indicated service, the LCID explicitly. This is to play it safe against missing MCCH at modification-period boundary, which would otherwise amount to missing the DSI during that whole MCCH repetition period (because the UE is uncertain/unaware of possible changes in the location of the received service in the DSI)

· For each indicated service, ‘End’, with a reserved value for non-scheduled services.

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. 

8bit can cover 2.56 second for MCH1 and cover for 0.4 second for MCH2.
If a MCH requires high-density MBSFN resources, it means either the bitrate of the mapped MBMS service on the MCH is too high or so many MBMS services are mapped to the MCH. In the case of ultra-high bit rate-service, anyway the UE has to wake up all the times and DSI in short period will not be a problem. In case of too many MBMS services, it will be a burden for a UE to process long DSI and for a UE to wake too often. To make a UE DRX performance reasonable, too many MBMS service in one MCH should be avoided.

Thus, we prefer variable MSAP occasion length per MBMS service or per MCH. And 6~8 bit signaling is enough. However considering bit-alignment issue on cpu processing, 8 bit is our preference.

When ‘duration’ approach is used, to undertand when interested service starts, UE has to add up many the MBMS service duration listed in the DSI. However, with ‘start’ approach, UE just needs to know whether the information is listed in the DSI. Furthermore, because 8 bit can cover 0.4sec~2.56sec, ‘start’ in DSI works without problem.

Thus, we prefere ‘start’ approach. I.e., it is enough just include ‘start’ value in DSI.

Regarding, whether DSI should include information regarding MBMS service which is not transmitted in the concerned MSAP occasion, we don’t see any need for that. In our understanding, to make every eNB to transmit same transport block, MCE reserves radio resource for each service for each MSAP occasion. Thus, regardless of whether data for the MBMS service arrives or not, eNB can construct DSI without any ambiguity. Thus, there is no need to include information of not-scheduled MBMS service into DSI.

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
After the RAN2 66bis meeting, based on the SYNC protocol in TS 25.446 and Nokia/NSN ‘s analysis, ZTE has some furthermore analysis and detailed views about this issue.

In the case that eNB cannot receive one or more MTCHs, but eNB donot know whether the wrong MTCHs are unscheduled or missing, in order to correctly transmit the right MTCHs, the DSI should be configured as fixed length only depending on the MTCH’s numbers, no matter some MTCHs are scheduled or not. So we think each MTCH, no matter it is scheduled or not, should be configured “start/end/duration”. 

And, we also think “duration/lengh” is not suitable, because DSI may be fragemented into two subframe, if UE only receives the second part of DSI, the UE can’t determine the actual position of sevices in second part. So, the absolute start poit for each MTCH transmission is more optimal. We think DSI should use “Start/end” for every active MTCH.

Futhermore, we also think “start” is little better than “end” for indicating the absolute start point of every MTCH, especially the first part of DSI is wrongly received by eNB in the case DSI is fragmented. 

Referred to R2-093896 and R2-093778, we think one bit for indicating the sharing subframe between MTCHs is small overhead and benefit for UE receiving its interesting MBMS service.

So we suggest useing "start + one bit of subframe border indicator".

In order to be easy to bit aligning and be fiexed length, we think that all MSAP occasion use the same fixed length with 160ms or 320ms, and the same fixed length of scheduling period is benift to realise the same allocation peiord for all MCH (if the MBMS control plane email discussion is agreed to “c2) all MCH (sharing one or more SIB2 SAPs) use the same allocation period”). 
In case of scheduling period with 320ms, there are at mos192 MBSFN subframes, it means the length of start/end in DSI with 7 or 8 bits is enough (6 MBSFN subframe * 32 frame=192 MBSFN subframes).  In order to indicate non scheduled services, we suggest allocating invalid start point out of 192, which describe that a certain MBMS service can not in nature be found in that start point, eg. 255 ( DSI=11111111). Because the start point equal with the value of 0 means that the concern service starts at the first MBSFN frame, it is impact if the invalid start point is set to 0.

According to the above analysis, ZTE proposes that:

1) DSI has fixed length depending on the number of active MBMS services indicated in MCCH channel.

2) DSI indicates all actived services with “start + one bit of subframe border indicator”, no matter each service is scdueled or not.

3) DSI is configured as Bit: 11111111(255) to indicate non scheduled services.

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

As indicated in R2-093778, 

1. We propose to support configurable length of MSAP, for instance 40 to 640 ms 

2. We assume that one MSAP occasion period == one SYNC period. (The periodicity is per MCH)

3. We propose to indicate length + “sharing” bit, which provides exact subframe indication and keeps size small

4. we propose to use a bitmap to indicate whether service is scheduled or not

Motorola

On the use of start/stop/length, we agree with Huawei’s analysis in R2-093778 and support the use of length and sharing bit. 

On the topic of “how to indicate non-scheduled services,” we extend the analysis of R2-093778 as follows: 

Apart from the 3 methods proposed in R2-093778, we introduce a fourth method “Explicit LCID of non-scheduled MTCHs.” In this method, LCID of all those MTCHs not scheduled are explicitly signaled. In addition, the length and sharing bit are signaled for the scheduled services. Using the notation and numbers used in R2-093778, this method will result in an overhead of 5x+ (n-x)*6 = 6n-x. 

The comparison table then gets updated as follows: 

	Method
	Cost
	Efficiency Condition

	Explicit LCID of scheduled MTCHs
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Note that the newly introduced service always dominates the “Length=0” method, so the “Length=0” method is never optimal. The regime where the bitmap method is optimal is also reduced now because the newly introduced method is optimal over a wider range. Because there are 3 schemes that work well in different regimes, we propose including a 2-bit format indicator that indicates which of the formats is used, and then conveying the information in the chosen format. An eNB vendor/operator can always choose to only support one format if efficiency is not a concern, or if it is known that only one of the 3 regimes occurs in practice.

Of course, this table and the regimes where different strategies are optimal needs to be revisited if the number of bits for LCID is increased to 7 bits. 

ASUSTeK

We prefer start because of robustness as pointed out by Samsung. In addition, we also think a bitmap to indicate whether service is scheduled is needed. However, if the first part of the scheduling information is not received correctly, the bitmap is also lost. And, then the last received part of the information is useless because the mapping between the entries in the received information and the services is unknown without the bitmap. (Here we assume the DSI is split into 2 segments and the bitmap is included in the first segment.) To enhance robustness, the bitmap needs to be included in each DSI segment. List or Rlist can also be used (as in UMTS RLC) if further opimization is considered. So, we propose

“start + a bitmap/List/Rlist included in each DSI segment to indicate whether the service is scheduled”.
CATT

On the use of start/stop/length, we have no strong opinion.

On the topic of “how to indicate non-scheduled services,” we find the method added by MOTO is intresting.  Can we add a bit to denote which method is used in this scheduling, the first method or the fourth one?
ETRI
We support the use of start as a single parameter. As pointed out by Samsung, start seems enough to indicate the position of each MTCH. Once UE receives and processes DSI successfully, the start/end/duration for each service can be derived from each start value. And we think the number of scheduling bits for start in DSI is moderate, even if the required number of bits can be chaged depends on the length of MSAP. Regarding the indication of scheduling status of every MTCH, we prefer bitmap method. It seems to be sufficient to have bitmap for all services only once at the beginning of DSI because we think the error rate requirement for transmission does not imply significant impact on receiving of DSI.

About MSAP occasion duration, we basically support the configurable length of MSAP occasion duration within some specific range. In addition, we have liaison from SA4 (R2-093667, in agenda 3.2) at the last meeting and it was not treated due to its late arriaval. In the LS, SA4 asks that scheduling interval of MBMS may extend to 2~3 seconds.We think it seems appropirate to trigger the issue in this e-mail discussion and we hope that the answer for the question can be made before the next RAN2 meeting. Please find the attached LS, R2-093667.

Qualcomm

We favor configurable MSAP occasion duration. Different MCHs may have different requirements (response time of MBMS services, bit rate, etc.) and hence configuration may be different. Also, different eNBs may have different scheduling capability in terms of buffering and CPU processing. Therefore, we believe that the configurable MSAP occasion duration is the suitable solution.

As for the use of length or start/stop to indicate MSAP occasion duration, we do not have a strong preference. We slightly prefer the length indication since it may provide smaller overhead.

We support approach that utilizes bitmap to indicate whether a service is scheduled or not. However, we are concerned about the overhead increase in case of large number of services. We suggest to further investigate the schemes that could provide overhead reduction.

Alcatel-Lucent Shanghai Bell/Alcatel-Lucent:

1. For the MSAP occasion duriation and the SYNC period, we think they can be the same and it can be specified as a fixed value which is 320ms. The MSAP occasion duration and the SYNC period are common for all MCH in the cell.

2. For the indication of DSI in MCE CE we prefer with start or end index to exprese the DSI. With 320ms MSAP occasion duration the totoal available subframes for MBSFN subframe allocation is 320-4*32= 192. So at first we can index all the subframes in MSAP and then for each service session we can use a 8 bit to indicate the start or end position of this index.

3. To indicate the non scheduled services we can use a special value such as 11111111.

CMCC:

1. We also support configurable length of MSAP;
2. We also support that one MSAP occasion period == one SYNC period;
3. As indicated in R2-093990, we propose to indicate “Differential starting (or ending) point “, without need of “sharing bit”. 

Differential starting (or ending) point represents difference of starting (or ending) point of MTCH(m+1) relative to MTCH(m), which is equivalent to length of a MTCH. On one hand, we think transmission of a MTCH nearly finished at the end of a subframe is a rare case, which means that multiplexing of MTCHs in one subframe happens often. Therefore, receiving one more subframe is very likely to be necessary and doesn’t result in power waste. On the other hand, using length (or duration) only doesn’t work, since starting point of a MTCH derived from length of former ones is not always correct. For example, in the following figure, actually a MTCH is started from MBSFN subframe 5, but sum of length of former MTCHs might be 7 (2+2+1+2). Therefore, using “differential starting (or ending) point” could achieve the same accuracy as starting (or ending) point indication, while keeps overhead small.


4. As indicated in R2-093990, we propose to use bitmap to indicate which service is not scheduled. Furthermore, in order to avoid low efficiency of bitmap in some conditions, one bit could be added at the forefront of DSI to indicate whether or not the bitmap is present. If yes, bitmap is followed by the subframe allocation information of those scheduled MTCHs. Otherwise, subframe allocation information of all MTCHs are given and the special value (e.g. 11111111) is used to indicate the non-scheduled ones.
HTC

5. We support configurable length of MSAP. 

6. We think start+length is sufficient for the scheduling of DSI. 

7. A bit for each MTCH is added to DSI to indicate wehter a MTCH is scheduled in the DSI.

NEC

We prefer to have the length of the MSAP occasion configurable, and also we don’t see any requirement to not have a one-to-one correspondence between the MSAP occasion and the SYNC period. Regarding which scheduling information to signal (“start”, “end”, length”), we don’t have a strong preference. Also we think that a bitmap is the most straightforward way to indicate services that are not scheduled. 

Ericsson and ST-Ericsson

For the MSAP occasion duration, we prefer a configurable value which may be equal to, or a multiple of, the SYNC period.
2. For the use of length or start/stop, we do not have a strong opinion. We have a small preference for using either of the following:
-          start of 1st indicated service carried-over from previous MAC CE + end for each indicated service otherwise; or
-          start for each indicated service + segment duration
We think that the second alternative, to make the DSI segments independent from each other and more robust, each segment should indicate the scheduling duration for that segment. In the first alternative, the segment duration can be calculated from start implicitly available for first service and end of last service.
Using length would also be fine, but the number of bits for length should consider the variability of the bitrate and of the transport format (increasing robustness of the transmission increases the number of subframes required). We think that 7 bits should be an appropriate value (i.e. 128 subframes per scheduling interval). In addition, each segment should also indicate the start for each segment.
3. For how to indicate non-scheduled services, we prefer using a reserved value for either the end value or for the length+sharing bit, depending on the decision on how the service is indicated.
5.3 Need and method to advance DSI ahead of MTCH
Moved to annex

Huawei

We assume it takes UE 2-3ms to decode and apply the DSI information. This time is about half the time it takes to receive a high quality video stream as illustrated in R2-093772. This un-necessary wake time is significant compared to time to receive MTCH and should be avoided. 

Regarding the position of DSI: 

The option 1 adds a whole MSAP occasion period of delay to the transmission of MTCH (see character drawing below)

The option 2 and 3 allow to advance DSI, yet not add a whole MSAP occasion period of delay. Option 3 adds the least delay, but would lead us to define DSI also in DL-SCH, which we prefer to avoid. Therefore we prefer option 2.

At the meeting: Samsung indicated: “we have not agreed on the MSAP occasion specification. It could e.g. be that all subframes for a certain MCH are in the beginning of a 320ms period. Then it means that the MSCH is e.g 200ms earlier than the next MSAP occasion. So it has some implication for the scheduling to the eNB?” Advancing DSI is equivalent to delaying MTCH. So yes, there is additional scheduling requirement. The below illustrate 

SYNC xxxxxxxx || YYYYYYYYYY || ZZZZZZZZZZZZ

No advance DSI   || DSIx + xxxxxxxxxxx || DSI y + yyyyyyyyyy || 

Advance DSI in previous MSAP       || xxxxxxxxxxx + DSIy ||YYYYYYYYYYYY + DSI Z                    

Advance DSI by T || DSIx [T] xxxxxxx || DSIY [T] YYYYYYY                      

Motorola

We think this kind of mechanism may not be needed because it adds additional complexity and/or performance degradation where the DSI may need to be sent on DL-SCH (which means loss of SFN benefits), or it needs to be sent during another MCH’s MSAP occasion (which means additional wake-up times), or adds additional latency because it is sent on the previous MSAP occasion of the same MCH. Moreover, this requirement of reading DSI on a given sub-frame and acting on it immediately is similar to what is done with downlink assignments on PDCCH with unicast traffic. The main differences are that the PDCCH is restricted to the first 3 symbols in a sub-frame, and the DSI is a MAC control element instead of a physical channel. It is not clear that these two differences warrant doing something different for the DSI information for MBMS.  

Therefore, we propose that there is no need to advance the DSI information.  

ASUSTeK

It seems that the problem can be avoided if the eNB does not schedule any MTCH data associated with the DSI within the time period during which the DSI is being decoded. In view of the current agreement that there are multiple PMCHs in one MBSFN area and the MBSFN subframes are not contiguous, we think this eNB solution would not be a critical constraint on MTCH scheduling and should be feasible. For example, assume there are 3 PMCHs in one MBSFN area and Subframes #1 ~ #3 as well as Subframes #6 ~ #8 are available for MBSFN. Then, the DSIs of these 3 PMCHs can be scheduled in Subframes #1, #2, and #3, and the following MTCH data can be scheduled from Subframe #6. 

With this kind of scheduling in eNB, there is no need to advance the DSI and a UE is allowed not to start reception of the following MTCH data until the DSI is decoded.
ZTE

In the last meeting, it is agreed that there are one or more PMCHs in one MBSFN area and each PMCH is 1-1 mapping with MCS. In our understanding, in the case that a certain PMCH which carriers one QoS of MBMS services, such as ftp services, can occupy very little subframes, eg, 2 or more subframes, advance DSI transmission is necessary, otherwise UE cannot decide whether it need to receive its interesting service or not before DSI decode. 

So we suggest that advance DSI transmission is needed. We think it is more important in multiple PMCH than that in one PMCH because some PMCH maybe occupy very little subframes.

Compared to the above 3 options, we think option 2 is stranger if advance DSI is coveyed on other MCH other than its related MCH, and it is not effient because UE always has to receive extra subframe in other MCH whose service the UE is not interesting in, and we also think option 3 is not suitable because advance DSI on DL-SCH will influence unicast service.

So we suggest option 1. For multiple PMCH, each DSI is transmitted in advanced at the last subframe of the previous MSAP occasion which is relevant to that DSI.

If it is agreed that all PMCH have the same allocation period, then we furthermore suggest all DSIs are continuously transmitted in advanced at the last subframe of the previous MSAP occasion.

CATT

We think it can be regarded as implemention question, so propose that there is no need to advance the DSI information.
Samsung
The question is how much time UE requires to decode DSI, which would be implementation dependant. One can argue that it takes only tens of usec (or well below 1 msec) because DSI is a simple coded MAC CE.

Providing that such low processing delay is enough to decode DSI, we don’t see significant gain in advancing DSI.

However, it might be useful to check the delay with UE vendors. Samsung assumes tens of usec. 

Nokia&NSN

While we don’t have a strong opinion on whether the DSI needs to be advanced, we think that if advanced, the only reasonable place for the DSI is MAC-multiplexed after the last service scheduled in the previous synchronization period, in order not to potentially sacrifice a whole subframe for DSI. However, this would have the shortcoming that knowing the location of DSI would require receiving the previous DSI, which is why we would then also like to duplicate it to where we currently have it, although duplication has now been ruled out.           

Qualcomm

We do not see the need to advance DSI transmission with respect to MTCH. The power savings offered by advancing DSI transmission does not seem to be significant and worth introducing the complexity of advancing.          

Alcatel-Lucent Shanghai Bell/Alcatel-Lucent:

We do not agree to advance DSI ahead of MTCH, the reasons are:

1. The DSI ahead of beginning of MSAP occasion would be multiplexing within the subframe of pure MTCH but not the subframe of MCCH (or together with MTCH). Because DSI message uses the same MCS as that of carried subframe, we think if the DSI could not be multiplexing with MCCH, the reception BLER would be much higher, for example 10-2. For signalling message, maybe it is too high to acceptable. At once it wants to decrease this BLER to the level similar to MCCH for example 10-3, the 2 ~ 3 repetitions are necessary but this would not only waste the eNB’s bandwidth, but also the UE’s power.
2. In HARQ RTT analysis, 2ms processing delay in UE includes the downlink data decoding, uplink data coding, uplink data multiplexing. Only the delay of downlink data decoding would be less than 1 ms, contrasted to the delay in decode-and-forward Relay. Furthermore, the TB size in one MBSFN frame with 20MHz is about 1bit/s/Hz * 20MHz * 1ms = 20000 bits. Now in LTE one TB has the independent code blocks with its own CRC. 20000 bits are devided 4 code blocks (each code block has 6114 bits), and the first code block which contants MCCH and DSI totally could be detected befere the end of this subframe.

3. If the service ordering is pre-defined, then receiving these 1 additional subframes might not always be required for the UE which receive the latter services. For a UE whether it needs receivce the 1 additional subframe is the UE implementation problem. It needs not to specify a complex mechanism to resolve the implementation problem. It seams that not so many UEs need receive the 1 ms additional data. 

CMCC:

In the presence of multiple MCHs, it seems not very nice to advance DSI in previous MSAP, which results in the DSI carried by a different MCH. Hence we have slight preference for not advancing DSI.

LG

If DSI indicates ‘Start’ of a MTCH transmission, ‘Start’ value of MTCH transmission can cover latency of decoding DSI because advancing DSI is equivialent to delaying MTCH. That is, the MBMS scheduler could consider latency of decoding DSI. Thus, we prefer not to specify advanced DSI.
HTC

We do not see the need to advance DSI. The 2-3 ms delay of decoding the DSI can be covered by careful MBMS scheduling. When a UE subscribes a MBMS service after the advanced DSI and before the MCCH, it has the MCCH but not the DSI, does it mean that it has to wait for next DSI to start the service? If so, advancing DSI actually delays the service in this case. We prefer when a UE receives MCCH, it also receives DSI.

NEC

At the moment we don’t expect the decoding of the DSI would take more than 1ms in the UE, so we don’t see a big need for specifying a DSI advance.                   

Ericsson and ST-Ericsson

our view is that this is not needed because UE processing should be fast enough. In addition, we think that there may be multiple drawbacks: options 2 and 3 are not desirable because the DSI can be sent on another MCH than the affected MCH or even on DL-SCH. This would disturb reception on these channels. For option 1, the delay to MTCH transmission caused by DSI transmission in advance could excessive, due to the radioFrameAllocationPeriod possibly being up to 32 (according to SIB2 configuration) corresponding to 320 ms.
Also, in case the MCH only requires part of the MBSFN subframes, the network could provide a gap of a few subframes (using the MSAP configuration) between the first MSAP subframe in which the DSI information is transmitted and the start of the data transmission for the first MTCH of the MCH.
5.4 Notification to M-RNTI

Huawei
TS 36.304 specifies which subframes are used for paging. Depending on the cell’s configuration, 1, 2 or 4 subframes per radio frame can be used for paging, subframes number {9}, {4, 9} or {0, 4, 5, 9} respectively.  The paging occasions of the UEs are spread over the paging cycle, which may be configured to 32, 64, 128 or 256 radio frames. 

Upon MCCH change, eNB must transmit PDCCH in the common search space, with CRC masked by M-RNTI in all the paging subframes for a whole paging cycle. The table below shows how many PDCCH to M-RNTI must be transmitted depending on the paging configuration

Table 1, number of PDCCH needed to notify of MCCH change
[image: image7.emf]#paging subframes / Paging cycle length 32 64 128 256
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64 128 256 512
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128 256 512 1024


It is expected that 1 or two paging subframes per radio frames will be used in most deployments. If two paging subframes are used, the notification will consume 10% of the PDCCH in common search space during the paging cycle where it is transmitted. 

Assuming notification is used for service start only, and services are grouped to start every 30 seconds, the resulting load to the common PDCCH resources is shown in the Table 2 below

Table 2 Percentage use of common PDCCH space to due M-RNTI, depending on paging cycle length, assuming two paging subframes are used

[image: image8.emf]Paging cycle length 32 64 128 256

Use of common PDCCH space du to M-RNTI [%] 0,11 0,21 0,43 0,85


In a typical 2.56s paging cycle deployment, with 2 paging subframes per radio frame, the additional load is less than 1%. The other PDCCH transmissions that need to use the common search space are P-RNTI, RA-RNTI and SI-RNTI and have the following requirements

· P-RNTI : should be given priority to minimize paging delay, but could be pushed to next PO

· RA-RNTI: should be given priority, but can be pushed later in the RA window

SI-RNTI: Except for Sib1, which must be transmitted in subframe #5, the Sib transmissions can occur anywhere in their SI-window

The additional load to the common PDCCH space due to transmission of M-RNTI in the existing paging occasions seems reasonable. In addition, there is some flexibility for the scheduling of the other PDCCH in the common search space, which allows to handle temporary overload by delaying the transmissions. In comparison, a new wake time would provide limited power saving benefits compared to periodic MCCH monitoring and add complexity to the idle mode specification.

For the reasons above Huawei prefers to transmit M-RNTI in the existing paging occasions
Motorola

Huawei’s analysis correctly captured the impact of synchronizing the notification with the paging occasions on the common PDCCH search space. However, there is also an impact on the UE-specific PDCCH instances. In a 5-MHz deployment, the number of CCEs per sub-frame is ~ 20, assuming 3 symbols for PDCCH. And the notification message is likely to require 8 CCEs. So this leaves very little room to perform dynamic scheduling for PDSCH and PUSCH.  By definition dynamic scheduling can be postponed to subsequent subframes. So, as pointed out by Huawei for other SIBs, there is no time-criticality of doing dynamic scheduling, unlike the case of SIB1. However, the PDSCH and PUSCH getting significantly under-utilized in those sub-frames is something to be considered.

 

Making a rough calculation, assuming the case of 2 paging sub-frames per frame and 8 CCEs for notification using M-RNTI, the average combined DL/UL throughput will reduce by 8/20 = 40% in those sub-frames where notification is sent, or 8*2*100/(20*4)= 20% in those frames where notification is sent, where we've assumed that there are only 4 non-MBSFN subframes and that the paging occasions are on non-MBSFN subframes. Considering that one notification is needed every 30 seconds, the reduction in the combined DL/UL throughput would be given by the following table: 

 

	Paging cycle length
	32
	64
	128
	256

	Reduction in throughput due to M-RNTI (%)
	0.213
	0.427
	0.853
	1.707


 

 

Of course these numbers are also small, it might be argued that there still is not a big impact due to aligning the notification instances with paging occasions. Some other factors that will increase the impact on unicast throughput are: 

 

1) Smaller bandwidths, where the PDCCH space is more limiting. 

2) The UE hashing algorithm that makes the PDCCH space even more limiting when the number of CCEs are fewer, and consequent UE blocking

3) Other requirements on the common PDCCH search space (SIBs, paging, etc.) that will make the reduction factor 8/12 = 67% instead of 8/20 = 40%.

4) 4 unicast paging occasions in a frame. 

5) Notification cycles that are smaller than 30 seconds

 

We don't have a strong opinion on the two schemes, but we feel that the impact on unicast throughput should also be considered. 

ZTE
We share with Huawei’s anaysis and we also propose transmitting M-RNTI in the existing paging occasions 

CATT

We prefer existing paging time (M-RNTI=P-RNTI).

We think the assumation, which 2 paging subframes in a radio frame, 16 CCE in common space and 8 CCE aggregations degree, is suitable, however, we also think Huawei ignores some scenarios, few CCEs in small bandwidth, not all downlink subframe in TDD, multiple transmissions of notification in a MP, etc.

On consuming the rate of common space, we do not think it is essential issue which needs to solve, for frequency of MCCH changes is very low. Average Notification cycle shall be larger than 30s. The essential issue which needs to be solved is how to deal with the collision between the M-RNT and other RNTIs when MBMS notification and Paging, RA, SI and power contral happen simultaneously. If the scenarios ignored is considered the collision will be more serious.

According to the analysis of Huawei, RNTIs other than M-RNTI can be delay by scheduling. As we know, P-RNTI also carries the information of system information change and ETWS. The P-RNTI carrying two informations can not be delayed for MBMS notificaiton. It is too complicated if we give different rule for P-RNTI carrying different information.

Based on the analysis above, we give another option which is named as existing paging time (M-RNTI=P-RNTI). Format 1A and 1C can be used to carry P-RNTI. There some reserved bits in format 1A used by P-RNTI.
It is given by following table.

	DCI format 1A
	Bits
	Bits used for P-RNTI

	Flag for format0/format1A differentiation
	1
	1

	Localized/Distributed VRB assignment flag
	1
	1

	Resource block assignment
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	Modulation and coding scheme
	5
	5

	HARQ process number
	3 (FDD) , 4 (TDD)
	reserved

	New data indicator
	1
	If 
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 and Localized/Distributed VRB assignment flag is set to 1, the new data indicator bit indicates the gap value. Otherwise, the bit is reserved.

	Redundancy version
	2
	2

	TPC command for PUCCH
	2
	The most significant bit is reserved

	
	
	The least significant bit indicates column 
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of the TBS table defined in TS 36.213.

	Downlink Assignment Index
	2
	reserved


We can use a reserved bit to denote the chage of MCCH. If there is only MBMS notification in this subframe, the bits for Resource block assignment can be configure to zero, then  UE will not decode PDSCH following.

The option, existing paging time (M-RNTI=P-RNTI), solves the collision perfectly, and not adds the new wake up time; Nevertheless it seems to be more RAN1 issue. Further thinking, RAN1 can also design new DCI format using a few CCEs to carry M-RNTI in order to reduce the collision.it also a RAN1 issue.

So we also suggest to send the LS to RAN1. 

Samsung
· For this issue, we believe the worst case should be considered in evaluation because it is MBMS that we can not revert the decision in future relase.  Let’s consider following scenario.10 TV channels (each of which is 384 kbps), 10 file downloading services (each of which is 128 kbps) and 20 mode 3 services are provided in a cell.
· MCCH update period is 4 hours for TV channels, 0.5 hour for file downloading serivces and 5 minutes for mode 3 services.

· Then the total number of MCCH updates during 24 hours is 6300.

· Assuming paging cycle is 2.56 second and notification is performed for twice of paging cycle, potentially the time period when notification is on-going can as long as 32256 second which is 37% of total time period of a day.

· At the worst case, 50 % of common search space could be consumed by notification during that period. (Assuming 6 subframes are MBSFN subframes and Ns is 4).
Considering that the only benefit of existing paging waking time against new waking time is the potential UE power saving, we should also anlyze this aspect as well. In our initial analysis, the difference between two schems in terms of UE wake-up time is quite small (less than 2% in extreem case and something like 0.1% in normal case).

We will provide the analysis next meeting.  

Nokia&NSN

We prefer using the paging occasions, as a new wake-up undermines the benefit from having a notification. The choice of what PDCCH messages to postpone, when needed, can be left to network implementation.

Qualcomm

We prefer to use the existing paging occasions for the notification of MCCH change. The introduced additional load to PDCCH due to signaling of MCCH change during the existing paging occasions is small and does not justify introduction of the new wake time.

Alcatel-Lucent Shanghai Bell/Alcatel-Lucent:

We support to transmit M-RNTI in the existing paging occasion.

CMCC:

We agree with Huawei’s conclusion that M-RNTI could be transmit in the existing paging occastions. However, we’ve some comments on the analysis as follows:

1. We think that the frequency of sending notification once every 30 seconds is overestimated. According to this assumption, 2880 notifications for start of more than 2880 sessions (possibly several sessions are grouped to start) would be sent during 24 hours. Based on service modes indicated in R2-093983, we assume that actual requirement is much less than this. It is hard to give an accurate number of triggered notification, since it depends on bandwidth allocated to eMBMS, service type, planned starting time (started together or separately), and so on. But we think the range should be in the order of tens to hundreds, and resulting load to the common PDCCH resources would be reduced correspondingly.
2. Huawei’s analysis seems to assume that the notification is only transmitted during one paging cycle. We think, however, in order to guarantee reliability, it is necessary to send notification for several paging cycles so that UEs have multiple opportunities to receive it (We plan to provide a contribution to discuss this issue). This will increase the load to common PDCCH resources.
Considering contrary effects caused by the above two aspects, we think the percentage use of common PDCCH space due to M-RNTI is approaching to or less than Huawei’s results. Therefore, we also prefer to tranmit M-RNTI in the existing paging occasions.

LG

Introducing new wake time will result in consumption of UE battery power. Thus, we do not want to specify new wake occasion for MBMS notification.  In UMTS, MBMS UE also monitors MBMS notification based on UE’s paging occasion. 

HTC

We agree with Huawei’s analysis and also prefer to transmit M-RNTI in the existing paging occasions. New wakeup occasion does not seem to have extra benefit but consume power.

NEC

We also prefer not to create new wake-up occasions.                    

Ericsson

Our view is similar to Samsung’s and we also intend to provide further analysis at the next meeting.
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