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1 Introduction

This document was used as part of the e-mail discussion aiming to progress support for Rel-9 UE operating in a cell providing MBMS services on multiple MBSFN areas.
Our task for this email discussion is described below:

[67#31] LTE: MBMS Multiple MBSFN support
1.   Should anything be captured in Rel-9 specifications w.r.t. UE behaviour in case multiple MBSFN areas would be transmitted in a cell ? It seems clear that we do not want to over-demand the UE for these cases in Rel-9, but still we have to make sure that the UE will behave “acceptably” if network deployments would use such configuration.
2 Discussion on Multiple MBSFNs
A common assumption is that the network from Rel-9 may provide more than one MBSFN area. We also agreed that the signalling will support MBSFN areas for Rel-9. However, how Rel-9 UE supports multiple MBSFN areas is somewhat unclear.
The previous email discussion before RAN2#67 and RAN2 discussion during RAN2#67 in Shenzhen could bring about the following questions to us. 
A. How many MCCH channels Rel-9 UEs are required to receive? Either one or multiple MCCH channels

B. How many MBSFNs Rel-9 UEs are required to receive MTCHs from? MTCH channel(s) on either one or multiple MBSFN areas

C. How many services i.e MTCH Rel-9 UEs are required to receive? either UE shall receive all of the activaed services or UE may receive only some of the activated services due to a certain reason.

A) How many MCCH channels Rel-9 UEs are required to receive?
Tthe current agreement is that a Rel-9 UE is not required to receive more than one MBSFN area. Thus, according to the current agreement, a Rel-9 UE seems to be not required to receive more than one MCCH channel.
It is noted that during the previous email discussion before RAN2#67 in Shenzhen [1], a small majority of companies suggested to change the current agreement. However, even if Rel-9 UE monitors more than MCCH channels, it seems to be unclear whether a UE shall monitor all of the MCCH channels that a cell provides or not. (We don’t know how many MBSFNs the nework can support) A UE may monitor only the limited number of multiple MCCH channels e.g. 3 or 4 MCCHs. 
Company Position:

1) UE can receive all MCCHs on different subframes in parallel provided by a cell: Nokia, NSN, Samsung, LG, Deutsche Telekom, Ericsson, ST-Ericsson, Huawei
2) UE receives only one or more interested MCCHs: ZTE, Qualcomm
Additional remarks
· A majority of companies think that UE can scan all MCCHs provided by a cell, if necessary e.g. after reading M-RNTI or for initial search of available services because different MCCHs are transmitted on different sub-frames.
· REL-9 signalling should support multiple MBSFN areas (i.e. the MBMS SIB should be able to indicate multiple MCCH)
· Remarks for all MCCH(s) provided by a cell:
· UE can scan all MCCHs for initial search of available services in a MBSFN area.
· If MBSFN id is not indicated on PDCCH with M-RNTI, UE is able to scan all MCCHs for a short period after notification indication on PDCCH.
· If MBSFN id is indicated on PDCCH with M-RNTI, UE may not need to scan all MCCHs after notification indication. 
· When the UE finds the MCCH for the service(s) it is interested in, the UE can keep monitoring that MCCH.

· If necessary, only minimal UE behavior is specified.

· Remarks for interested MCCH(s):

· If UE knows which MBSFN provides an interested service e.g. via ESD, UE may not need to receive all MCCHs, but UE may receive only the MCCH that provides the interested service.
· If mapping between MBSFN and service is changed (even though change seems quite semi-static), how UE quickly get changed MBSFN id for the service is not clear. If UE cannot quickly get the change, UE will just lose the service.
· Alternatively, MBSFN id can be indicated on PDCCH with M-RNTI, instead of MBSFN id on ESD.
Proposed way forward

· We propose to agree that UE can scan all MCCHs provided by a cell, if necessary e.g. after reading M-RNTI or for initial search of available services. After the UE finds the MCCH for the service(s) it is interested in, the UE keeps monitoring that MCCH.
· If it is agreed that MBSFN id is indicated on PDCCH with M-RNTI, UE receives the MCCH indicated by PDCCH after reading M-RNTI on PDCCH.
B) How many MBSFNs Rel-9 UEs are required to receive MTCHs from? 

The current agreement is that Rel-9 UE is not required to receive more than one MBSFN area. Thus, according to the current agreement, a Rel-9 UE is not required to receive MTCH channels from more than MBSFN area.
From Rel-9, a UE could receive one or more MTCHs from all MBSFNs because different MBSFNs are provided on different sub-frames. However, in order to speed up MBMS speicfication, it seems to be good to keep the current assumption. The current assumption may be also beneficial for UE power saving. 
Company Position:
1) 1 MBSFN for MTCH(s): CATT, Nokia, NSN, Samsung, LG, CMCC, Deutsche Telekom, Huawei
2) Multiple MBSFNs for MTCHs: ZTE, Ericsson, ST-Ericsson, Qualcomm
Additional remarks:
· A majority of companies think that for a REL-9 UE it is sufficient to receive MTCH from a single MBSFN area. Reception of more than one MBSFN for MTCHs is left for UE implementation.
· Remarks for 1 MBSFN for MTCH(s):
· Reception of 1 MBSFN for MTCH(s) is minimum capability for Release 9 UE.
· Support of more than one MBSFN for MTCH(s) is left for UE implementation. 
· If UE is capable of receiving only one MBSFN for MTCH(s), UE may receive a MBSFN where the service he is mostly interested is broadcast.
· Remarks for Multiple MBSFNs for MTCHs:

· The number of maxium MBSFN area UE can receive depends on UE requirement or user interest. 
Proposed way forward

· We propose to agree that reception of more than one MBSFN for MTCHs is left for UE implementation for Release 9 UE.
C) How many services i.e MTCH Rel-9 UEs are required to receive? 
During discussion on R2-094579 [2] in RAN2#67, it was discussed whether UE can receive all of the activated services or not due to lack of UE’s user interface. Then, it was clarified that UE may be unable to display all of the received video services on its screen or sound all of the received audio services from its speaker due to lack of UE’s user interface. Since UE’s user interface could not support all of the activated services, it seems a bit strange to UE if UE is required to receive all of the activated services in some cases.

For instance, a UE may activate two or more video clips or TV channels e.g. weather updates and traffic updates. If the sessions of the services overlap, UE may be unable to display all the services and so UE may not receive some of the services e.g. for saving UE power. In particular, a typical small handset could not display all the services and so may prioritize the services.
On the other hand, some types of UEs such as a netbook or a tablet PC could display more video services than a typical small handset. However, they could not display or sound all of the services sometimes, either and so may not receive all of the services for saving UE power.
Neverthless, a UE could receive all of some types of MBMS services such as text distributions. Those services may be not associated with the limited user interface. Thus, the limited user interface may be linked to only certain types of services such as audio/video services.
Company Position:

a) Reception of one service at a time: Samsung, LG
b) Reception of one or more services based on supported data rates: Nokia, NSN, Deutsche Telekom
c) Reception of one or more services totally depending on UE implementation: CMCC, Ericsson, ST-Ericsson, Huawei, Qualcomm
Additional remarks:
· A mariority of companies think that UE may not receive all of the activated services in parallel. 
· Remarks for reception of one service at a time:
· Reception of more than one service is left for UE implementation.
· UE may receive the service he is mostly interested.
· Remarks for reception of one or more services based on supported data rates:
· This is somewhat similar to MBMS UE capability in UMTS.
Proposed way forward

· We propose to agree that UE should be allowed to limit a number of services to be received in parallel. 
· How UE limits a number of services to be received is FFS. Possible ways of limit were identified as follows:
· One service at a time (reception of more than one service is left for UE implementation)
· One or more services based on supported data rates (similar to MBMS in UTMS)
· Totally left for UE implementation

3 Further Discussion
In this section, we further discuss whether there is something to do for UE or not . To begin with, it seems to be good to clarify a few of assumptions in order to make progress in this section.
3.1 Charing Reqirements for MBMS over E-UTRAN
In 23.246 [1], charging requirments for MBMS over E-UTRAN are described as shown below. The highlighted sentences correspond to charging requirements for MBMS over E-UTRAN.

10.2
Bearer level charging for MBMS
To provide bearer level charging for MBMS, mechanisms and functional elements described in TS 23.125 [12] are used for MBMS Bearer Contexts.

For EPS, MBMS GW shall collect charging information about the transmission of MBMS broadcast for UTRAN and E-UTRAN. MBMS Bearer context in MBMS GW should include charging related information elements.

Flow Based Charging (FBC) may be used to collect charging data records for MBMS Bearer Contexts e.g. for the purpose to charge the service provider, cf. TS 23.125 [12].

NOTE:
Since multiple users share an MBMS bearer context FBC cannot be used for creating reports on a per user basis.
10.3
Application level charging for MBMS
For GPRS, in order to meet the MBMS charging requirements in TS 22.146 [2] and TS 22.246 [6], the following elements and functionalities are provided by the GPRS MBMS architecture:

a)
The MSISDN and IMSI are passed to the BM-SC. This provides the operator with the ability to associate GPRS location information (i.e. serving network idenity) with a user.

b)
In order to permit differential roaming tariffs, the serving network identity is provided to the BM-SC.

c)
Charging for MBMS services is based on application layer mechanisms, since it is only at the application layer that security is provided which can restrict content to authorised users or confirm delivery of content to users:


The following general requirements apply to charging information generated by the BM-SC:

-
Charging information generated for application layer charging events should include the above information provided by the GPRS network to facilitate differential roaming tariffs.

-
Charging information should include an indication of the point at which the user had access to the content (e.g. if and when decryption keys for encrypted content are sent to the UE.).

For EPS, in order to meet the MBMS charging requirements in TS 22.146 [2], charging requirements for MBMS in EPS should be supported in broadcast mode and be same as that in broadcast mode for MBMS in GPRS network on application level.

10.4
Generation of charging records in the VPLMN

In this Release, charging for roaming scenario of MBMS in EPS will not be considered.

For GPRS, in order to permit the settlement of inter-operator roaming charges , the SGSN needs to raise CDRs. The information that needs to be included on these CDRs is FFS.

As specified above, MBMS GW shall collect charging information about the transmission of MBMS broadcast for UTRAN and E-UTRAN. Thus, charging requirements from 23.246 may require the network to know which service UE selects to receive. i.e. the network may need to make sure if a UE receives a service or not.
3.2 Verification of Reception of Critical Services
Apart from a charging reason, the network would like to make sure if UEs receive a specific MBMS service or not, particularly in case that the specific MBMS service is e.g. S/W update for UEs.

As discussed above, UE may not receive all of the activated MBMS services. Since UE may not know if a specific MBMS service is critical or not, the UE may not receive the critical MBMS service on one MBSFN area in order to receive less critical MBMS service(s) on another MBSFN area. Thus, the network may wish to know if the UE receives the critical MBMS service or not.

Additional Remarks:
A majoriry of companies think that the network does not need to know whether a Rel-9 UE receives a MBMS service. Thus, bearer level charging may be not applicable to E-UTRAN supporting broadcast mode only in Release 9. And the network could not force UEs to receive a specific service. As an alternative solution for charging, monthly payment, application layer encryption, and so on could be taken into account. (This is not part of RAN scope.)
Proposed way forward:

We propose to agree that there is no identified issue on impact of charing in RAN2.
4 Conclusion & recommendation

This paper provides a report of the e-mail discussion on MBMS multiple MBSFN support (67#31).

As part of this e-mail discussion, the following proposals are considered agreed for Release 9:

· UE can scan all MCCHs provided by a cell, if necessary e.g. after reading M-RNTI or for initial search of available services. After the UE finds the MCCH for the service(s) it is interested in, the UE keeps monitoring that MCCH.
· If it is agreed that MBSFN id is indicated on PDCCH with M-RNTI, UE receives the MCCH indicated by PDCCH after reading M-RNTI on PDCCH.
· Reception of more than one MBSFN for MTCHs is left for UE implementation for Release 9 UE.
· UE should be allowed to limit a number of services to be received in parallel.
· There is no identified issue on impact of charing in RAN2.
After this e-mail discussion, the following issue was left FFS. We propose to discuss this issue at this meeting.
· How UE limits a number of services to be received is FFS. Possible ways of limit were identified as follows:

· One service at a time (reception of more than one service is left for UE implementation)

· One or more services based on supported data rates (similar to MBMS in UTMS)

· Totally left for UE implementation
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6 Full list of comments provided (Annex)

6.1 Discussion on Multiple MBSFNs

A) How many MCCH channels Rel-9 UEs are required to receive?

ZTE:

Number of MCCH depends on user interest. 
Before UE receive certain service, it’s beneficial for UE to be indicated which MBSFN area/MCCH the interested service is to be transmitted in. 

It’s proposed that UE is indicated the MBSFN information via ESD. It’s help to help UE find the MCCH in stead of reading all MCCHs. 

But the question is how MBSFN area ID can be included in ESD? Since MBSFN area ID is assigned by MCE, while ESD is created in EPC. 
CATT: From our understanding, R9 UE only can receive one MCCH related with one MBSFN area at one time, i.e. can not receive more than one MCCH simultaneously. But UE can receive more than one MCCH related with different MBSFN area at different period.

Maybe some simple specifyings in stardarization specification are needed when multiple MCCHs exist in overlapping area. 

Nokia & NSN

We think the question as stated is already problematic, given that different MCCHs are always transmitted in different subframes. 

We think a reasonable UE implementation should, at any time within reasonable delay, be able to discover what services are or become available, even if on a number of different MBSFNs. How the UE does this, e.g. by maintaining parallel processes for each MCCH, or applying only one process to scan through the available MCCHs sequentially, can be left to UE implementation.

Samsung
Our understanding is that companies assume that it is sufficient for a REL-9 UE/ network to work with only 1 MBSFN area/ MCCH but that it should be possible in future for networks to work with a few MBSFN areas (e.g. 2 or 3). It seems that if we want to ensure that a REL-9 UE, operating in a network employing multiple MBSFN areas, is still able to receive the MBMS service it is most interested in, we do need to specify some minimal UE behaviour for such a network configuration.
As indicated, the different MCCH are in different sub-frames so there should be no problem for a UE to acquire more than one MCCH upon MFSFN area entry. Acquiring multiple MCCH may somewhat increase UE power consumption, but the additional MCCH acquisition only applies upon MBSFN area entry and upon MCCH change. Note that we assume that the frequency of MCCH change is mostly related to the number of services (rather than the number of MBSFN areas).
--> REL-9 UE should be able to acquire all MCCH and determine which MBSFN area provides the service it is mostly interested to receive
CMCC

We think how many MCCHs Rel-9 UEs are required to receive could be left to UE implementation and it is unnecessary to restrict that only 1 MCCH could be received. If there are multiple overlapping MBSFN areas in future deployment, we should enable Rel-9 UE to find and receive the interested services from at least one of the MBSFN areas. This could be implemented by scanning all MCCHs or other schemes, e.g. checking ESD. It seems not very difficult to add some information, like MBSFN area ID into ESD, which may help UEs to find which MBSFN area the interested services belonging to.

Deutsche Telekom:
We agree with Nokia/NSN. 
1 MCCH seems to be the min. requirement for a UE as only 1 MBSFN needs to be supports.

Ericsson & ST-Ericsson

About how many MCCH are Rel-9 UEs required to receive, we think the issue is about how the UE finds the service(s) it is interested into. When there is more than one MCCH, the UE should read all available MCCH(s) until it find the service(s) it is interested in. When the UE finds the MCCH, the UE can keep monitoring that MCCH; if the UE is interested in more than one service and those are not on the same MCCH, then the UE behavior is not specified. Optionally, we may consider introducing some priority (e.g. based on order of the MCCH list) in such case (to allow for finding higher priority services). For the notification, we think that the MBSFN ID of the MCCH that has changed should be indicated in the PDDCH format.
To clarify our previous comment, we think that when a UE is initially interested in a service, it would scan all MCCHs available in order to find the service. We did not mean that the UE would scan through all MCCH(s) upon reception of the notification in case the UE already knows which MCCH it is interested in and the notification includes the MBSFN ID of the MCCH that has started. In this case, the UE already knows which MCCH it is interested in, and if the notification provides the identity of the MBSFN ID for which the MCCH has changed than it can simply read that MCCH at the next modification period.
Huawei:  

It looks like an implementation issue for Rel-9 UE, as it can support one, part or all of MCCHs reception. However, it is not difficult to receive all MCCHs provided by a cell hence we slightly prefer option A3. 
Qualcomm
We support the option that allows support of multiple MBSFN areas (MCCHs). It is straight forward to support it as the single information structure would apply per MBSFN area. BCCH would include a set of MCCH parameters per MCCH/MBSFN area. Support of multiple MBSFN areas provides for forward compatibility.

As for the maximum number of MCCHs UE can receive, we believe it should depend on UE implementation. UE may choose to receive less than the maximum supported number of MCCH depending on the interest in the services supported by different MCCHs.
B) How many MBSFNs Rel-9 UEs are required to receive MTCHs from? 

ZTE:

There seems no difficulty to receive MTCHs from multiple MBSFN area. The number of maxium MBSFN area UE can receive depends on UE requirement or user interest.
CATT: We prefer B1.

Nokia & NSN

How many MBSFNs a UE can receive from should be completely up to implementation. We assume this question should be interpreted as “at least how many”, and therefore we support only the loosest meaningful requirement option, B1.

Samsung
We think that for a REL-9 UE it is sufficient to receive MTCH from a single MBSFN area i.e. it is sufficient if the UE is able to receive the service he is mostly interested in
CMCC

We think for Rel-9 UEs, it is acceptable to receive services from only 1 MBSFN area. But we also think there is no need to mandate that UEs can only receive services from 1 MBSFN area if some UE vendors would like to implement higher capabilities.

Deutsche Telekom:

We agree with Nokia/NSN.
Ericsson & ST-Ericsson

About how many MBSFNs are Rel-9 UEs required to receive MTCHs from, first we would like to point out that the summary of the issue seems to indicate a company position, i.e. "it seems to be good to keep current assumption". Our view on this topic is that it shall be possible for the network to transmit more than one MCCH/MBSFN area in a cell, and we would prefer if UEs would support concurrent reception of MTCHs from different MBSFN areas. Alternatively, it can be acceptable to leave it up to the UE implementation whether or not it can receive transmissions from more than one MBSFN areas.
Huawei:  
it seems the number of MBSFN supported should be implementation. We support B1.
Qualcomm
UE should be able to support one or more MTCHs it is interested in from the multiple MBSFN areas, up to its capability. 
C) How many services i.e MTCH Rel-9 UEs are required to receive? 

ZTE: None sense

Nokia & NSN

We have difficulty seeing the standards-related goal of this question. There will most likely be limits as to what kind of MBMS data rates (rather than MTCHs) a UE can receive and process, but this is again up to implementation. We fail to see what RAN2 should do to prevent implementations of UE user-interfaces allowing to activate more services than can be useful.

Samsung
We think that it is sufficient if the UE is able to receive a single service at a time. Simultaneous recepion of multiple services can be left up to UE implementation
CMCC

It is natural that UE should be able to receive multiple services simultaneously. For example, when a user is watching TV, file downloading services could be received at the same time. In our understanding, there is exchange between application layer and radio to determine which services need to be received.

Deutsche Telekom:

We agree with Nokia/NSN. It is clear that a reasonable UE implementation can support more than one service. Depending on the device it might mean multiple video streams, or only multiple text streams. Nokia/NSN’s suggestion to define it via supported datarates (like in UMTS MBMS) seems to be more meaningful …

Ericsson & ST-Ericsson

About how many services i.e. MTCH Rel-9 UEs are required to receive, we think this is a matter for the UE implementation
Huawei: 
This looks like a terminal implementation issue. We do not quite see the RAN2 relevance. For RAN2 we prefer none of the above.
Qualcomm
Up to the UE implementation.
6.2 Further Discussion

Nokia & NSN

Rel-9 only supports Broadcast-mode MBMS, so related to Clarifications 3-1, 3-2, there is no way for the network to know. The possibility for the UE to deprioritize an MBMS service should go without saying (anything in the standard).

Samsung
We have the same understanding as NNSN i.e. that for REL-9 it has been agreed to have no feedback so the network is not (made) aware of which service(s) are received by the UE
Finally, we think the REL-9 signalling should support multiple MBSFN areas (i.e. the MBMS SIB should be able to indicate multiple MCCH)
CMCC

Our general view is that the network doesn’t need to know whether a Rel-9 UE receives a MBMS service. Regarding the charging, we think the candidate solutions include monthly payment, application layer encryption, and so on.

Deutsche Telekom:

We do not understand the relevance of the charging question for RAN2. An operator can not charge for a non-guaranteed broadcast service unless basing it on a monthly flat rate.
Ericsson & ST-Ericsson

Wrt the further questions, we think that this is outside scope of intended email discussion, and the network should not need to know in Rel-9 whether or not a UE is receiving an MBMS service.
Huawei:
Regadring Clarification 3-1: the network may need to know which service UE selects to receive due to charging,

This may be useful depending on the charging model but is out of scope of the Rel-9 work item.
Regarding Clarification 3-2: the network may need to know whether a UE receives a critical MBMS service or not, e.g. S/W update.
Again, there is no MBMS uplink in Rel-9 so this discussion is out of scope. [We would like to focus on completion of a minimal set of broadcast features in Rel-9.]
Regarding Proposal 3-1: UE is allowed to perform service prioritization among the activated MBMS services e.g. based on a priority given by an operator.
Not necessary as the Rel-9 UE may activate several services according to its preferences.
Regarding Proposal 3-2: UE is allowed to perform service prioritization between non-MBMS service and MBMS service,
Huawei: this is an implementation issue.
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