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Discussion and decision
1 Introduction

This document is used as part of the e-mail discussion aiming to progress the REL-9 MBMS control plane structure and signalling details. Summaries are provided per topic and in the conclusion section, listing both the agreements reached as well as the issues requiring further discussion.
The following aspects are part of this e-mail discussion (66b#11):

· QoS handling for MCCH (e.g. specific QoS for MCCH, or only one QoS on that MCH)

· UE support of multiple MBSFN areas
· how to specify the MSAP for a specific MCH (see R2-093702, R2-093833, R2-093895)
· how to specify the MCCH subframes on BCCH (see e.g. R2-093774)
· Information structure and ASN.1 aspects

There is a proposed agreement for the first and last item, while further discussion seems required for the other aspects.
2 Overview
2.1 General aspects
The proposal is to structure the e-mail discussion as follows:

Phase 1: Collection of relevant options (upto: 4 August)
During this phase companies are requested to indicate relevant options w.r.t. the control plane structure and signalling details that are not yet covered in the overview provided in 3. 

Phase 2: Evaluation of relevant options (upto: 12 August)
During this phase the aim will be to agree which of the alternative transfer and information structure options to apply, as well as to conclude on which parameters are essential and hence should be supporteded in REL-9.

Phase 3: Wrap up (upto: 14 August)

At the end of the e-mail discussion, the outcome of the discussion (agreements, remaining open issues) is captured and distributed for review.
Important notice

Considering holidays, the proposal is to somewhat extend the duration of phase 1. However, companies are invited to provide input regarding phase 2 early e.g. company positions, motivation
3 Further discussion on Control information
3.1 Main discussion points
3.1.1 MCCH specific MCS?

Description, alternative options & arguments
How to ensure the appropriate level of QoS for MCCH:
· a) By using multiple (P)MCH i.e. if a logical channel requires a specific MCS an additional (P)MCH is configured. On a (P)MCH, the QoS (MCS) is the same for all logical channels

· This approach is less efficient because the partitioning of the resources is semistatically configured and the same for each scheduling period (while MCCH is transmitted infrequently)
· b) By using an MCCH specific MCS

· The MCS is used for each TB including MCCH information. TBs not including MCCH information use the MCS configured for the (P)MCH

· The subframes for which the concerned MCS applies are semi-statically configured (i.e. possibly indicated by the MCCH subframe allocation on BCCH)
Company position

· a) No change i.e. use multiple (P)MCHs as required (but no MCCH specific MCS): LG, Motorola, NEC, Samsung
· b) Introduce an MCCH specific MCS for MCCH:  Alcatel-Lucent Shanghai Bell/Alcatel-Lucent, CATT, CMCC, Ericsson, ST-Ericsson, Huawei, Nokia, NSN, Qualcomm, ZTE
Additional remarks
· It is considered that there is no real need for additional mechanisms/ complexity since, given that MCCH information may be repeated several times in a modification period, there does not seem a strong need to support a significantly different QoS for MCCH. Moreover, EUTRAN has the option to use an MCH specifically for MCCH
· Option b) is regarded as a radio efficient manner to provide the BLER requirement of MCCH, which may be quite different. Moreover, option b) only requires signalling an additional MCS on MCCH (i.e. the MCS of the MCH subframes not carrying MCCH), assuming that the MCCH subframe allocation pattern defines for which subframes the MCCH specific MCS applies
Proposed way forward

· Considering the large majority (10 vs 4), the proposal is to agree the enhancement of introducing an MCCH specific MCS. More specifically, the proposal is:

· To indicate that the MCS in SIB12 concerns the MCS used in the subframes indicated by the MCCH subframe allocation

· To also signal (on MCCH) an MCS for the (P)MC on which MCCH is mapped and to clarify this is used for the subframes of the MCH that are not part of the MCCH subframe allocation

· Note that the MCS usage is semi-static i.e. even if one of the subframes allocated for MCCH is not actually used by MCCH (but only by MTCH), the MCCH specific MCS would apply
3.1.2 UE support of multiple MBFSN areas
Description, alternative options & arguments

What are the requirements for a REL-9 UE w.r.t. the support of multiple MBSFN areas:
· Number of MCCH/ MBSFN areas to be supported by the UE

· a1) 1 MCCH/ MBSFN area (current status)
· a2) N MCCH/ MBSFN areas, with N being e.g. 2, 3, ..?
· Mainly affects the number of MCCH to be acquired by the UE (note that the concerned MCCH and MTCHs are scheduled in different subframes)

· UE behaviour in case EUTRAN applies more than the UE supports

· Assumption is that all MCCHs are indicated on BCCH (i.e. no hierarchy)

· Is the UE is aware of which MBSFN area applies for a given service e.g. from the Electronic Service Directory (ESD)?

· b1) UE selection is implementation specific e.g. based on ESD

· b2) UE selection is specified i.e. the UE selects the first listed MCCH/ MBSFN area(s)
Company position

Number of MCCH/ MBSFN areas to be supported by the UE

· a1) No change i.e. 1 MCCH/ MBSFN area: CATT, LG, Motorola, NEC, Samsung, ZTE
· a2) N MCCH/ MBSFN area, with N being e.g. 2, 3, ..?: Alcatel-Lucent Shanghai Bell/ Alcatel-Lucent, CMCC, Ericsson, ST-Ericsson, Huawei, Nokia, NSN (N being up to UE implementation, e.g. 1), Qualcomm
UE behaviour in case EUTRAN applies more than the UE supports

· b1) UE selection is implementation specific e.g. based on ESD:  Alcatel-Lucent Shanghai Bell/ Alcatel-Lucent, CMCC, Ericsson, ST-Ericsson, Huawei, Motorola, NEC, Nokia, NSN, Qualcomm, Samsung, ZTE
· b2) UE selection is specified i.e. the UE selects the first listed MCCHs: (CATT), LG
Additional remarks
· There is always 1 MCCH per MBSFN area; this applies for both a1) and a2)
· It should be considered to indicate the MBSFN area ID as part of the ESD. However, (dynamic) selection of MBSFN area based on ESD may introduce some delays unless the ESD information is rather static
Proposed way forward

Some further discussion seems required:
· One can question if the small majority is sufficient justification for changing the previous agreement that the UE is only required to support 1 MBSFN area.

· There is a vast majority for leaving the MCCH selection up to UE implementation. Since for services like MBMS forward compatibility is important, hence some further discussion seems required. If we would not specify MCCH selection, a REL-9 UE is allowed to implement any MCCH selection strategy, ranging from statically selecting one of the MCCHs that are listed up to dynamically selecting an MCCH based on the ESD. This means that it is not possible to ensure that certain services are received by a REL-9 UE
3.2 Subframe allocation signalling
3.2.1 MCH subframe allocation pattern (MSAP)

Description, alternative options & arguments

Relation to the Subframe Allocation Patterns in SIB2:

· a1) an MCH corresponds with (part of) a single SIB2 SAP

· a2) an MCH corresponds with (part of) one or more SIB2 SAPs
· The 'one or more SIB2 SAPs' may correspond with the subframes used for one MBSFN area
How to specify which subset of the subframes indicated by a1) or a2) are allocated to the MCH:

· b1) by means of a bitmap i.e. an MCH can use non-subsequent subframes

· b2) by means of start i.e. an MCH uses subsequent subframes
Further details regarding the allocation period:
· c1) each MCH can have a different allocation period

· c2) all MCH (sharing one or more SIB2 SAPs i.e. as in a2) use the same allocation period

Note
The current description aims to cover the options included in R2-093702, R2-093833 and R2-093895.

Company positions
Relation to the Subframe Allocation Patterns in SIB2:

· a1) an MCH corresponds with (part of) a single SIB2 SAP: CATT, LG
· a2) an MCH corresponds with (part of) one or more SIB2 SAPs: Alcatel-Lucent Shanghai Bell/Alcatel-Lucent, CMCC, Ericsson, ST-Ericsson, Huawei, Motorola, NEC, Nokia, NSN, Qualcomm, Samsung, ZTE
How to specify the subframe allocation:

· b1) by means of a bitmap i.e. an MCH can use non-subsequent subframes: Alcatel-Lucent Shanghai Bell/Alcatel-Lucent, CATT, Motorola, Nokia, NSN, ZTE
· b2) by means of start i.e. an MCH uses subsequent subframes: CMCC, LG, NEC, Qualcomm, Samsung
Further details regarding the allocation period:

· c1) each MCH can have a different allocation period: CATT, Ericsson, ST-Ericsson, LG, Motorola,
· c2) all MCH (sharing one or more SIB2 SAPs) use the same allocation period: Alcatel-Lucent Shanghai Bell/Alcatel-Lucent, CMCC, Huawei, NEC, Qualcomm, Samsung, ZTE
Additional remarks, item a)
· Option a2) facilitates finer granularity (although its use may be limited when multiple MBSFN areas are configured)

· It is assumed that a (set of) SIB2 SAPs is used for one purpose only: relaying, positioning, one MBSFN area. Hopefully this is the common understanding

· So a SIB2 SAP is never used e.g. partially for positioning and partially for MBSFN

· Some companies have indicated that this should be regarded as a new proposal rather than an assumption

Additional remarks, item b)
· The main advantage of option b1) is that it supports allocation of non-subsequent subframes out of the ones allocated for this MBSFN area. This means option b1 supports interleaving between (P)MCHs. The real gain of supporting interleaving between MCH is somewhat unclear.

· It should be noted that option b2) still supports that other purposes (relaying, positioning) or other MBSFN areas use 'intermediate' subframes, but those would be part of other SIB2 SAPs
· Option b2) is signalling efficient and supports fine granularity.

· Option b2/ use of subsequent subframes is better from a UE power consumption perspective

Additional remarks, item c)
· Option c2) is simplest (and not really restrictive when combined with b2)

· It is considered that option c1) may reduce signalling overhead when combined with b1

Proposed way forward

Some further discussion seems required regarding the underlying assumptions of the different proposals
A) A SIB2 SAP is used for one purpose (e.g. positioning, relaying, MBSFN) only

· Currently it is (only) specified that the SIB2 SAPs indicate subframes that REL-8 UEs can ignore

· If we can assume that a SIB2 SAP is used for one particular purpose exclusively (proposal Aa), we can avoid replicating some of the subframe allocation information elsewhere, as shown below (C)

B) Need to support interleaving

· If I understand correctly, no company has indicated that there is a need to support 'interleaving' between MCHs of an MBSFN area (proposal Ba)

· I assume that likewise, there is no real need to support 'interleaving' between MBSFN areas (proposal Bb)

· It seems however desirable to support interleaving between MBMS and other purposes (e.g. relaying, positioning).

· Proposal Aa is one possible means to support such interleaving

C) Re-use of SIB2 SAP allocation

· If proposal Aa is agreed, we do not need to replicate the details of subframe allocation on MCCH, but can just indicate: which of the SIB2 SAPs are used for MBSFN (e.g. by means of bitset) in combination with a start for each MCH (as in proposal b2)

· If proposal Aa can not be agreed, the MSAP signalling will need to include a bitmap indicating subframes

So, to me it seems the first basic step to be taken is to see whether we can agree the proposals Aa, Ba and Bb.

Additional remarks regarding the proposed way forward
· Signalling additional SAPs within SIB2 only to seperate different purposes increases the overhead since SIB2 is transmitted more frequently and less efficiently (no MBSFN) than MCCH. In other words: it is more efficient to signal MBMS specific details on the MCCH rather than on BCCH
· Interleaving occurs in all schemes i.e. the schemes only differ regarding the degree of interleaving

· A higher degree of interleaving between MCHs makes it possible to have more similar transfer delays for each MCH (if an MCH only has subframes allocated towards the end of an MSAP occasion, some packets are delayed/ buffered in the eNB for almost 2 MSAP occasions)

3.2.2 MCCH subframe allocation

Description, alternative options & arguments

The MCCH subframe allocation concerns a subset of the subframes of the (P)MCH on which it is mapped, so to some extend the same options apply as for the MSAP. If EUTRAN constraints are agreed, it may however be possible to simplify

How to specify the subframe allocation:

· a1) by means of a bitmap i.e. an MCCH can use non-subsequent subframes: 

· Can we live with oneFrame or do we need to support fourFrame (for sparse MBSFN allocations)

· a2) by means of size i.e. MCCH uses subsequent subframes (out of the set that can be used for MBSFN), starting with subframe1: 
· In case multple subframes are needed, this may constrain the use of the subframes for other purposes e.g. relaying

Does MCCH the MCCH allocation need to support multiple radio frames (for sparse MBSFN allocations)

· b1) No, even if MCCH applies multiple subframes we can always assume sufficient MBSFN subframes are available in a single radio frame

· b2) Yes, we can not assume that there are always multiple subframes available e in a single radio frame

Company position

How to specify the subframe allocation:

· a1) by means of a bitmap: Alcatel-Lucent Shanghai Bell/Alcatel-Lucent, CMCC, Huawei, NEC, Nokia, NSN, Samsung (if b1 can be agreed), Qualcomm, ZTE (unless b2 is agreed, in which case a2 is preferred)
· a2) by means of size: LG, Ericsson, ST-Ericsson, Motorola
Does MCCH the MCCH allocation need to support multiple radio frames (for sparse MBSFN allocations):

· b1) No, even if MCCH applies multiple subframes we can always assume sufficient MBSFN subframes are available in a single radio frame: Alcatel-Lucent Shanghai Bell/ Alcatel-Lucent, CMCC, Huawei, Nokia, NSN, Qualcomm, ZTE
· b2) Yes, we can not assume that there are always multiple subframes available e in a single radio frame

Additional remarks
· If MCCH may span more than one radio frame, it may also be possible to use two oneFrame bitmaps. For each allocation the radio frame is specified by means of a seperate offset.
· Doesn't approach a2) need to include an indication of which SIB2 SAP(s) are used by the MBSFN area/ the MCH on which the MCCH is mapped
· A subframe that is 'subsequent' according to the set of all SIB2 SAPs may be used for non-MBMS or for another MBSFN area

· Option a2)/ use of subsequent subframes is better from a UE power consumption perspective

Proposed way forward

· The majority for the bitmap approach is not significant if we can not assume there are always sufficient subframes available to fit MCCH in one radio frame (even if MCCH requires multiple). Hence, it seems we first need to conclude this question. So I would like to invite more companies to express an opinion on this
· It should be noted that there are two variants of approach a2:

· a2.1) only the size is indicated i.e. if a size of 4 is indicated (exotic example, just to illustrate the principle), this means the first 4 potential subframes may carry MCCH (and use the associated MCS) i.e. subframe #1, #2, #3 and #6

· a2.2) besides a size, there is an indication of which SIB2 SAPs are used by MBSFN. In this case MCCH uses size subframes starting from the first subframe indicated by these SIB2 SAPs that is present in the relevant radio frame (i.e. identified by the MCCH repetition
3.3 Information structure and ASN.1 aspects

3.3.1 High level message structure

Description and/ or alternative options

How to structure the session and radio resource configuration information (previous discussion point #4):
· Option a) Sessions per PMCH

· A list of PMCH, with for each

· the physical configuration parameters

· a list of ongoing sessions and their details e.g. including the MTCH configuration

· Option b) Complete session list with parameter indicating PMCH on which session is mapped
· A list of PMCH configurations (including only physical configuration parameters)

· A list of all ongoing sessions including the MTCH configuration and a reference to the PMCH on which the session is mapped

Note:
For further details e.g. regarding the configuration of the MSAP, MSAP occasions, see the draft CR provided in [1]
Company position

· Option a): Alcatel-Lucent Shanghai Bell/Alcatel-Lucent, CMCC, Ericsson, ST-Ericsson, Huawei, Motorola, NEC, Nokia, NSN, Samsung, Qualcomm, ZTE
· Option b): ITRI

Proposed way forward

· Considering the large majority, the proposal is to agree approach a)
3.3.2 Further detailed issues e.g. value ranges

Further suggestions regarding the signalling details may be provided, taking the draft CR in [1] as a basis e.g. missing or redundant parameters, value ranges, ..
4 Conclusion & recommendation

This paper provides a high level report of the e-mail discussion on on eMBMS control plane details (66#19).

As part of this e-mail discussion, the following proposals are considered agreed:

Proposal 1: Introduce an MCCH specific MCS by:
· indicating that the MCS in SIB12 only applies for the subframes indicated by the MCCH subframe allocation
· signalling an MCS for the (P)MCH on which MCCH is mapped, which applies for those subframes of the (P)MCH that are not part of the MCCH subframe allocation
Proposal 2: Adopt a high level message structure in which the MBMS sessions are listed per (P)MCH
The above agreements are reflected in the updated baseline CR regarding the PDU specification for eMBMS [1].

The e-mail discussion did unfortunately not manage to come to a clear conclusion regarding the other (main) discussion points:

· UE support of multiple MBSFN areas
· how to specify the MSAP for a specific MCH (see R2-093702, R2-093833, R2-093895)
· how to specify the MCCH subframes on BCCH (see e.g. R2-093774)
Hopefully it is possible to conclude these issues during the RAN2#67 meeting.
5 References
[1] R2-094596 Baseline CR on PDU specification capturing MBMS agreements (Samsung)
6 Full list of comments provided (Annex)
6.1 Main discussion points
6.1.1 MCCH specific MCS?

Alcatel-Lucent Shanghai Bell/ Alcatel-Lucent:

We prefer “b) Introduce an MCCH specific MCS for MCCH”. We think the MCCH RRC message is very important for MBMS service data reception. It should be guaranteed to decode correctly at first. So the QoS of MCCH RRC message transmission should be considered at the first place. If MCCH is seperately mapped on a MCH then it is nature that one MCS specific for this MCH also for MCCH is defined which is same as Alt a). But if MCCH and some MTCH are mapped on the same MCH, in general the data valume guantity of MCCH transmission would less than the MTCH transmission. The subframe which multiplexed with MCCH and MTCH would use the MCS for MCCH but other subframes for this MCH can use the MTCH MCS. So the MCS for this MCH in the MCCH RRC message also is defined as MCS of MTCH mapped on it. In the BCCH it should define the MCS for MCCH transmission. We also think the transmission ocassion of MCCH RRC message is fixed that it should be happened at the first place of the unite of all MSAP. Then with Alt b) the MCCH configuration parameters would be unnecessary in MCCH RRC message. It would save the bits of MCCH RRC message.
CATT
We perfer the option b.

CMCC
We prefer b). We think that reliability of MCCH should be guaranteed and MCCH therefore should have its specific MCS. If the MCS of MCCH is different from that of other MTCHs, option a) has to allocate a dedicated MCH carrying MCCH. It seems that defining a MSAP only for MCCH is inefficient, especially when MCCH repetition period is larger than period of MBSFN subframe allocation (e.g. 320ms). Furthermore, in the scenario of large bandwidth (e.g. 20MHz), MCCH is difficult to fill in a whole subframe, which means padding is inevitable. Therefore, we propose to multiplex MCCH with MTCHs, and in the subframe(s) including MCCH, MCS of MCCH is used.

Ericsson, ST-Ericsson

We prefer alternative b, i.e. we support having an MCCH-specific MCS. We think in most cases, MCCH will require more robust transmission than MTCH. We prefer to indicate the MCCH-specific MCS on BCCH. While it could be possible (with alternative a) to have a one-to-one mapping between MCCH and MCH, the MCCH would in such case consume more resources than necessary given the likelyhood that the MCCH information does not fill the entire subframe and also given that the radio frame allocation periods defined in SIB2 are significantly lower than the MCCH repetition period. So it seems more optimal to allow the mapping of MCCH and one or more MTCH(s) on the same MCH and to have a MCCH-specific MCS.

Huawei
We prefer b). MCCH specific QoS , use MCCH’s MCS if MTCHs are transmitted together. We think option b) is more efficient when MCCH has different QoS requirements than all other MTCHs. With the other option, padding is likely needed as MCCH would not use an integer number of TTI resources and may not be multiplexed. And no complexity is introduced because anyway the MCCH’s MCH should be signalled on BCCH.
LG
Our perference is no change i.e. option a. If an MCCH specific MCS looks beneficial, the network could configure MCH only with MCCH.

Motorola
Multiple MCHs were agreed for the purpose of providing different MCSs for MCCH/MTCHs. So we support proposal a). Proposal b) will introduce unnecessary complexities that are best left upto implementation. If the QoS requirements of MCCH are not the same as that of any MTCHs, then MCCH alone may be placed on a separate MCH. Option b) also somewhat violates the principle that all the data in a given transport channel can be given the same physical layer parameters/characteristics.

NEC
We have a slight preference for option a) even if potentially less efficient. It is less complex (now that we have anyway agreed to have multiple MCH’s), while option b) introduces a quite new concept of having several MSC’s potentially “multiplexed” on a given MCH, which is nice but not formally needed.

Nokia & NSN
Assuming that a more robust MCS for MCCH than any of the MTCHs is seen as needed, option a) of reserving a dedicated MCH and hence subframes for MCCH seems inefficient to us and therefore makes option b) preferable under this assumption.

Qualcomm
We support option b) - Introduction of an MCCH specific MCS. This approach enables meeting the BLER requirement of the MCCH that may be very different from the MTCHs, without introducing radio resource inefficiency of the other scheme.
Samsung

We prefer option a. We assume that given the MCCH repetition, there is no big need to support a significantly different QoS for MCCH. Hence, the additional complexity of b) does not really really to be essential.
ZTE
ZTE slightly perfers to option b), mainly because it can incease the subframe resource efficiency in case that MCCH occupies part of subframe.
6.1.2 UE support of multiple MBFSN areas

Alcatel-Lucent Shanghai Bell/ Alcatel-Lucent:

We prefer a2) to considering the forward compatibility with the future version. We also support b1) UE selection of MCCH can be implementation specific. UE can read the all MCCH to get its interesting service informaiton from one or more MCCHs. It is depend on the MBSFN area overlapping or not. UE has the capability to read all MCCHs which are indicated by BCCH.
CATT:

We perfer a1. About “UE behaviour in case EUTRAN applies more than the UE supports”, we do not sure if the UE can choose the right MCCH just according to ESD, Some rules is needed, for example, UE needs to go through the next MCCH until it find the right one, i.e. this issue is more than a  implementation.

CMCC:

We prefer a2) and b1). In order to enable Rel-9 UEs to work in the overlapping area of multiple MBSFNs, we propose to introduce N MCCH/N MBSFN areas. In the presence of multiple MCCHs, it would be nice if UE could be aware of interested services belonging to which MBSFN areas without reading all the MCCHs. It seems that current ESD can not provide MBSFN ID information, but we think it is feasible to introduce such kind of information to the ESD.
Ericsson, ST-Ericsson

We prefer alternative a2, i.e. we support (as expressed in the past) having support for multiple MBSFN areas per cell in Rel-9, to enable services at different geographical scales (e.g. local, regional and nationwide services). We also think that UEs should have the possibility to support more than one MBSFN area to ensure forward compatibility with future release. We also support alternative b1), i.e. we think that UE selection can be implementation-specific in case more MBSFN areas are available in a cell than what is supported by the UE.

Our understanding is also that ESD is not cell-specific but rather lists all services offered by the MBMS content server. In this respect, the UE will have to read all MCCHs until it finds the service(s) it is interested in. If the UE supports only one MCCH, the services must belong to the same MBSFN area (given that there is one MCCH per MBSFN area). Once the UE has found the service(s) of interest, it can then only monitor the MCCH(s) of interest..

Huawei
We prefer a2) N MCCH/MBSFN areas. Forward compatibility should be considered, therefore a list of MBSFN Area (integer [0..7], but only one SFA in R9) should be indicated in BCCH. Regarding issue#2, since we should only spend minimum time on standardizing support of overlapping areas in Rel-9, we propose to leave this to UE implementation (support b1).

LG
a)
LG’s preference is a1

One MCCH seems to be enough for simple specification of Rel-9 MBMS. If necessary, we could discuss introducing multiple MCCH channels in Rel-10. Thus, we prefer to keep the current status i.e. only one MCCH/MBSFN area for Rel-9, in order to speed up specification of MBMS in Rel-9.

b)
LG’s preference is b2

LG assumes only one MCCH/MBSFN in Rel-9. But, if we accept more than one MCCH/MBSFN in Rel-9, b2 is preferred for Rel-9 UE behavior due to the reason shown below.

To begin with, we don’t have clear understanding of how UE selection works with ESD. For instance, how frequently UE updates information on mapping between MBMS services and MCCH channels via ESD is not clear. UE may update it whenever one MBMS service is locally activated or UE may store information on mapping between all MBMS services that the network provides and MCCH channels at one time regarless of activation/interest. If UE updates it each time a service is locally activated, update via ESD would cause some delay before receiving actual data over MTCH. On the other hand, if UE stores all possible MBMS services e.g. 100 or more MBMS services in the network, UE would permanently assign some space in its storage in order to store all MBMS service identities and information on mapping to MBSFN area and MCCH channel. 

For this reason, we prefer b2 so that if Rel-9 UE finds more than one MCCH channel in a cell, Rel-9 UE selects/receives only one MCCH channel by a simple rule e.g. the first listed MCCH or one MCCH channel that Rel-9 UE can understand. Compared to b1, UE behaviour based on b2 allows Rel-9 UE to quickly find one MCCH and not to permanently store mapping between MBMS services and MCCH channels.

Motorola
In Release 9, because there are no overlapping (hierarchical or otherwise) MBSFN areas, we support the current position of 1 MCCH/MBSFN area. In case E-UTRAN applies more than the UE supports, we prefer option b1), UE selection is implementation-specific.

Further remarks re. proposed way forward:

We don't see sufficient reason to change the previous agreement that the UE is only required to support 1 MBSFN area.
We would like to revisit this question when multiple MBSFN areas gets specified.
NEC
We prefer to keep the current working assumption that was set-up when the WI was resumed, i.e. no overlapping area and hence, for the sake of simplicity, 1 MCCH / MBSFN area.

Nokia, NSN:

While we see no problems with Rel-9 allowing the network to provide up to e.g. 4 MBSFN areas, we also see no reason to specify any minimum number of MBSFNs that the UE should support, or to restrict which of the provided MBSFN areas a UE supporting, say, only one MBSFN at a time should receive – it should after all depend on which MBSFN provides the most interesting service. It seems to us that all the related aspects can be left to UE implementation.
Further remarks re. proposed way forward:

We think there are two questions: 1) how many MBSFNs a Rel-9 network may provide, and 2) how many MBSFNs a UE is required to receive at any one time. If the conclusion with 1) is more than one, we see no reason to bound 2), either from above (other than naturally the maximum in 1)), or from below.
In our view, statically selecting one arbitrary MCCH seems like a very restricted implementation with little motivation

Qualcomm

We favor option a2) - Enable support of multiple MBSFN areas, i.e. N MCCH/MBSFN areas, N>1. This is straight forward to support as the structure adopted for a single MBSFN area could be vectorized, and each vector entry would be applicable for one MBSFN area. Important to provide for forward compatibility.

We support option b1) - UE MBSFN area selection is implementation specific. It is important that a UE can choose which MBSFN area to select since that would allow a UE to receive service(s) it is interested in.

Samsung

It has previously been agreed that UE support of multiple MBSFN areas is not required in REL-9. We prefer to stick to this agreement and to only reconsider if support can be provided with minimal impact. W.r.t. the UE selection, our preference is to leave this to UE implementation i.e. option b1. I.e. the UE could only consider the first MBSFN area that is listed.

ZTE

We support Option a1 and b1.  ( We think a2 maybe “ a2) No change i.e. N MCCH/ MBSFN area”)

Because we think there is an 1-1 mapping relation between MCCH and MBSFN area. So in future release, in case of overlapping area, there are more than 1 MCCH in some cells. We also prefer option b1.
6.2 Subframe allocation signalling
6.2.1 MCH subframe allocation pattern (MSAP)

Alcatel-Lucent Shang Bell/Alcatel-Lucent:

a2) an MCH corresponds with (part of) one or more SIB2 SAPs;

b1) by means of a bitmap i.e. an MCH can use non-subsequent subframes(frames);

c2) all MCH (sharing one or more SIB2 SAPs) use the same allocation period such as 320ms;
Considering the flexibility for MCH configuration, for example in the multiple MBSFN areas or multiple MBMS services requirement, the MCH would be adjusted the resource allocation between each other some times, or maybe such dynamic allocation is necessary for further addition and subtraction of MBSFN, use of non-sequent subframe, at least non-sequent frame is more desirable. The definition for MSAP per MCH:

MSAP-SubframeConfiguration ::= 
SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF SEQUENCE {


radioframeAllocationSeqIndex

INTEGER (1..8),


radioframeAllocationBitMap

BIT STRING (SIZE(1), SIZE(2), SIZE(4), SIZE(8), SIZE(16), or SIZE(32)),


}

}

MSAP includes one or more sets of MBSFN-SubframeConfiglist and selects all or part of frame from each set, and all of subframes in selected frame except whichs allocated to Relay transmission.

The length of the radioframeAllocationBitMap is based on the radioframeAllocationSeqIndex, for example, if one radioframeAllocationSeqIndex in the “MBSFN-SubframeConfiglist” has the radioframeAllocationPeriod of “n4”, then the BIT STRING is SIZE(8).

The maximum of the throughput of one MBSFN frame is: 1bit/s/Hz * 20MHz * (6subframe / 320subframe) = 375 kbits/s, which is not so big to divide necessarily from the point of MCH capability. So it proposes that the MSAP for one MCH occupies all of the subframes in selected frame to simplify the MSAP definition.

CATT:

We perfer a1, b1 and c1. The original intention of 8 MBSFN-SubframeConfig in MBSFN-SubframeConfigList is to support max 8 overlapping MBSFN areas. This will be destroyed if more than one MBSFN-SubframeConfig is used in one MBSFN area. SIB2 only needs to carry the essential infromation in order to guarantee its performance. If we need multiple MCHs, we can distinguish them by MSAP singalling in MCCH. And we can’t see any necessary reason to provide more guanarity and flexibility than current MBSFN subframe allocation singalling can do. So we prefer a1).

As b1) is more flexible for subframe allocation, we prefer b1).

CMCC:

We prefer a2), b2) and c2).

We think that allocating more than one SIB2 SAPs to one MCH could provide better flexibility and granularity. But one thing needs to be considered is whether this would bring the limilation on the maximal supportable number of overlapping MBSFN areas.

By means of bitmap, an MCH can use non-subsequent subframes. However, we cannot see clear advantage of such kind of flexibility. Therefore we prefer to use subsequent subframes allocation for an MCH to save the overhead of MSAP.

For the reason of simplicity, we prefer to use the same allocation period for all MCHs.

Ericsson, ST-Ericsson

For the Subframe Allocation Patterns in SIB2, we prefer alternative a2 to increase the allocation granularity.

For the specification of the subframe allocation, we have no strong opinion and can be fine with either alternative. However, we do not see any relevant gain to support interleaving between MCHs, thus we expect that if a bitmap is used consecutive subframes would be indicated for each MCH.

For the allocation period, we prefer alternative c1, i.e. each MCH can have a different allocation period; our view is that allocation period should be MCH-specific depending on how much radio resources is needed for the MCH.

Huawei
We prefer a2) and c2). For better granularity we support a2). Regarding the choice between b1) and b2), we prefer a solution that allows allocating non-contiguous subframes to one MCH. It is not clear that bitmap is the best solution however. We do not find any reason to use different allocation period for different MCH, so prefer c2).

LG
a) We have a slight preference for a1 because a1 seem to be simpler than the alternative.

b) We prefer b2 because subsequent subframe allocation is better from UE power consumption perspective.

c) We prefer c1 because different services may have different service intervals and a MCH allocation period could be set based on a service interval of MBMS services mapped onto the concerned MCH

Motorola
We agree with Samsung’s conclusion in R2-093833, and prefer to have the flexibility of a2) where an MCH correspons with part of one or more SIB2 SAPs. However, our preference is to specify the subframe allocation of a given MCH by means of a bitmap b1). This is because with larger MSAP occasions, making MCH use only consecutive subframes will have some delay impacts that we would like to avoid. Therefore, we prefer the flexibility provided by b1. We also feel that the flexibility of each MCH having its own different allocation period (option c1) will reduce the overhead of scheduling information instead of constraining it to be the minimum of all the MCHs that share the same SIB2 SAPs. Therefore, we prefer option c1.

Further remarks re. proposed way forward:

We would like to support proposal Aa that any given SIB2 SAP is used exclusively for relaying or MBSFN. This will avoid having to have a bitmap for the MCCH to allow for relay sub-frames to occur in the middle.
We would like the flexibility of interleaving MCHs of a given MBSFN area.  This is to give some flexibility in meeting the latency needs of applications. 

For example, the data meant for a scheduling period of 640 ms might have arrived at different times in the previous 640 ms for two different MCHs. Therefore, it would be good to interleave the two MCHs in the following fashion, for example: 

MCH1: 640-660, 680-700, 720-740, ...

MCH2: 660-680, 700-720, 740-760, ...

So all data that arrived for MCH1 in 0-40ms will be sent at time 640-660ms, 40-80ms will be sent at time 680-700ms, and so on. Similarly, all data that arrived for MCH2 between 0-40ms can be sent at time 660-680 ms, 40-80ms at time 700-720 ms, and so on. So the maximum delay would be guaranteed to be 640 ms. However, if we did not interleave, then MCH1 would be scheduled from 640-960, and MCH2 from 960-1280 ms. So the delay for MCH2 can be as high as 960ms

Currently, this issue of interleaving between MBSFN areas is moot because a cell can only belong to one MBSFN area.

Our understanding is that proposal Aa and Ba need to be agreed to agree on proposal b2. While we agree with Aa, we do not agree with proposal Ba. So we still prefer indicating the sub-frame allocation for MCHs using a bitmap.
NEC
We support a2 for the additional flexibilty this option brings. For the sake of simplicity we support b2 and c2.

Nokia, NSN:

To us the assumption that a (set of) SIB2 SAPs is used for one purpose represents a new proposal: so far we have only assumed that the SIB2 SAPs must be a superset of the MSAPs. Without this assumption, e.g. if fourFrames is used with period=4 for relay reasons, it could also absorb any MBSFNs applying a period of 4 or less. Under this assumption they would require separate SIB2 SAPs on top of fourFrames.
It is unclear how for proposal b2 the subframes (“the ones“) allocated for this MBSFN area” are defined We think this may be a missing link so far. Does this assume an indication of which SIB2 SAP(s) are used by the MBSFN area/ the MCH on which the MCCH is mapped, relying on the assumption above?
Relying on having to signal the SAPs of each MBSFN separately on SIB2, rather than on the corresponding MCCHs, may not always be efficient.
Further remarks re. proposed way forward:

In our view the replication would take place on the more efficient MCCH, whereas this proposal would not minimize the size of BCCH.

It is not clear to us what exactly interleaving means here: the subframes for different purposes alternating within a radio frame? (Otherwise interleaving, at some time scale, seems inevitable.) With this interpretation we can agree with proposals Ba, Bb. In any case, we think proposal Aa, of always requiring separate SIB2 SAPs for each use, only represents an additional restriction in minimizing BCCH, not additional flexibility to what the SIB2 SAPs can cover

In our view any such reference to SIB2 SAPs would have to be made (as new content) on BCCH not on MCCH, because the SIB2 SAPs present in the cells, assuming proposal Aa, may vary within an MBSFN. Also, proposal Aa requires more SIB2 SAPs e.g. whenever fourFrames for relays is used in conjunction with MBSFNs
Qualcomm

We support option a2) - One MSAP may correspond to multiple SIB2 SAPs, because this approach provides better granularity. 

As for the options b1 and b2 on how to specify which subset of the subframes are allocated to the MCH, we think that the subframes allocated to an MCH should be subsequent and therefore specifying the start field is overhead efficient. However, we believe that at this point we do not need the details on the means of how to specify subframe allocation (bitmap or start field) and that could be further looked at and specified in the latter phase.
Regarding the allocation period, we prefer scheme c2) - All MCHs sharing the same SIB2 SAP(s) have the same allocation period.
Samsung

We prefer a2 since it is an easy way to achieve finer granularity. We prefer b2 since we do not see the real gain of the more complicted signalling resulting from b1. We prefer c2 since we do not see the gain of the additional flexibility provided by opton b1
ZTE:

We support Option a2, b1, c2.

We think a2 can increase the subframe allocation guanarity and fexiblity compared to a1.

We think b1 is fine because subframes for MBMS can be discontinuous by relay or other useness.

We think c2 is simple and we can not find much useful with different allocation peirod.
6.2.2 MCCH subframe allocation

Alcatel-Lucent Shanghai Bell/ Alcatel-Lucent:

We think bitmap to indicate the subframe status in one radio frame is more simple and flexible which can also suppor the non-subsequent instance. But here it not consider the possibility of the MCCH transmission subframe would span multiple radio frames when it need multiple subframes for MCCH. On the other hand the repetition period and offset parameter is needed to find which radio frame is used for MCCH at first which is also related to the MCCH subframe allocation. If we would support the MCCH transmission subframe would span multiple radio frames it may be needed to define multiple offset + bitmap pair for MCCH subframe allocation.

So we suggest specify the MCCH transmission ocassion as:

mcchRepetitionPeriod
ENUMERATED {320, 640, ...},

mcchSubframeAllocation ::= SEQUENCE {


repetitionPeriodOffset


INTEGER (0..7),


subframeAllocation



BIT STRING (SIZE(6),

}

CATT
We have no strong opinion.

CMCC
We prefer a1). Size is more efficient than bitmap, however we cannont ensure that the first and subsequent MBSFN subframes are all used for eMBMS transmission. UEs are possibly not aware of the usage of these subframes before reading MCCH. As for bitmap approach, we think oneFrame (6bits) is enough, since we think in most cases (especially in case of large bandwidth), MCCH would not occupy more than one subframe.

Ericsson, ST-Ericsson

We prefer alternative a2, i.e. by means of size; we agree with most of Motorla’s comments and additionally we think it is better to have subsequent subframes for MCCH to allow for faster decoding of control information. We also think that we cannot guarantee that the MCCH will always fit into a single subframe, especially in narrow bandwidth deployment. We assume that SIB2 SAP could be configured to reserve two subframes within a radio frame (at least in most cases); for sparse MBSFN allocation, the allocationPeriod could be increased to reserve less resources for MBMS. On the other hand, it is not entirely clear to us whether or not we can completely disregard a scenario with multiple low bitrate services are available (larger MCCH information) with a sparse MBSFN allocation in a narrow bandwidth deployment (i.e. b2 above).

Huawei
We prefer a1).

We can not ensure the first MBSFN subframe is used for MCCH due to other usages; and we also can not ensure that MCCH subframes are consecutive; so only size is not sufficient. Bitmap is more flexible and efficient.  We agree with CMCC’s analysis that 6bits are enough.

LG
We prefer a2 because subsequent subframe allocation is better from a UE power consumption perspective.

Motorola
In this case, we believe that since MCCH information is expected to be small, needed in the beginning of the MSAP occasion, and known fully at the start of an MSAP occasion, it is sufficient to use a2). We also expect the case where the MCCH needs more than one subframe should be rare if at all. When MCCH needs two subframes say, use of the second subframe for relaying is acceptable. However, use of a bitmap would also allow MTCH information to be sent in the second subframe ahead of MCCH, and this does not conform to our agreement of having MCCH in the beginning of an MSAP occasion. Therefore, we prefer option a2.

Further remarks re. proposed way forward:

These two variants are not very clear to us. Because we agree to proposal Aa and to proposal a2, I am assuming that it naturally follows we support proposal a2.2
NEC
We prefer the bitmap option. As already pointed out, the size may be not a sufficient information in case the first and subsequent MBSFN subframes are not used for eMBMS transmission.

Qualcomm

We support option a1) - MCCH subframe allocation is done by means of a bitmap. This approach alleviates the restriction of the other approach where all MBSFN subframes used for MCCH transmission need to be consecutive if more than one MBSFN subframe is needed. However, the MBSFN subframes after the start point may be used for other than MBSFN purposes or may belong to another MCH, posing the problem for decoding the MCCH. 

Potentially larger overhead of the option a1) should not be a concern as there is only one MCCH per MBSFN area.
Samsung

If we can agree MCCH can always be fitted in a single subframe, option a1 seem fine. If however this limitation can not be assumed, we prefer to adopt option a2 i.e. to indicate the size (in addition to a map indicating which SIB2 SAPs apply)

ZTE:

We think MCCH subframe should be allocated in one radio frame. Then, we slightly prefer to Option a1. If we can not agree MCCH subframes are allocated in one radio frame, we propose option a2 is adopted.  However option a2 means that we should firstly indicate the MSAP in SIB12 to exclude non-MBMS service MBSFN subframe.
6.3 Information structure and ASN.1 aspects

6.3.1 High level message structure

Alcatel-Lucent Shanghai Bell/ Alcatel-Lucent:

Here we want to clarify that the Option b) is not correctly response our ideas because at that time we prefer there is only one MCH for one MBSFN area. But now RAN2 decide that for one MBSFN area we can support multiple MCH in one cell then we would not support Option b). Now the message structure we preferred would be:

· A list of MCH, with for each

· MSAP for this MCH
· the physical configuration parameters

· a list of ongoing sessions
CATT
We have no strong opinion. 

CMCC
We prefer a). 

Ericsson, ST-Ericsson

We perfer alternative a, i.e. sessions per PMCH because it introduces less overhead. Alternative b may offer a nicer and more readable structure using two separate lists, but each session needs to point to one PMCH.

Huawei
We prefer a) because it has less signaling overhead

LG
In UMTS, we list onging sessions and map them onto channel configuration, which seems similar to option b). However, if option a) provides less signalling overhead, we could go for option a). But, we don’t have any preference on this.

NEC
We prefer option a which is more configuration-focused instead of service session-focused.

Qualcomm

We do not have a strong position, and we think more discussion would be helpful. We have only a general preference for option a) - Specification of sessions per PMCH, since defining sessions per PMCH has potentially smaller overhead than the other option. 

ZTE

We think it is fine with Option a.
6.3.2 Further detailed issues e.g. value ranges

None
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