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1 Introduction

This email discussion discusses the open issues identified in RAN2#74 for Rel-11 MBMS. .
Finalization date: Monday 15 August, midnight Pacific Time
2 Discussion
From Chairman notes for RAN2#74 we have the following issues

In RRC_IDLE: 

1. Do we want to enable/support MBMS reception in non-camping cell?

a. So a UE with a dual receiver could be camped on a cell on one frequency, receive paging messages, and received MBMS via cell(s) on a different frequency?
b. If YES then is this to be covered by 3GPP specifications?
	Company
	Comments
	Preference

	Huawei, HiSilicon
	Would not be specified by 3GPP
	Left to UE implementation

	Intel
	Two areas may need to be studied:
It is possible that MBMS is offered by a cell to which UE cannot camp on, e.g. in Hetnet/Home eNB scenarios. Also need to study the impact of excessive signalling overload (e.g. paging and random access) on MBMS bearing cell if all UE’s interested to MBMS camp on those cells
	MBMS reception in non-camping cell would be best effort and subject to implementation. 

	Qualcomm
	No need to specify it
	Up to UE implementation

	Nokia-NSN
	We think this case can be left out of specifications
	Leave to UE implementation

	ASUSTeK
	We also think the UE behaviours could be left to UE implementation.
	Left to UE implementation

	ZTE
	No need to specify it
	Left to UE implementation

	RIM
	No need to specify in the 3GPP.  
	Leave to UE implementation. Maybe a slightly different issue:  the information of the non-camping cell for the UE should be available to the UE. 

	LGE
	We do not need to specify it.
	Left for UE implementation

	CATT
	It is no need to specify this case in 3GPP.
	It is no need to specify this case in 3GPP.

	Ericsson, ST-Ericsson
	Can be left out of the specification
	Leave to UE implementation

	ITRI
	No need to specify it
	Leave to UE implementation

	Pantech
	No need to specify it
	Leave to UE implementation

	Renesas Mobile Europe
	
	Left to UE implementation

	Orange
	Leave to UE implementation
	Leave to UE implementation

	Alcatel-Lucent/Alcatel-Lucent Shanghai Bell
	No need to specify
	Leave to UE implementation

	Samsung
	UE implementation should not be restricted. It seems desirable that the specification clarifies what the UE is allowed to do
	Some specification seems desirable

	NEC
	Ue implementation

It is easier from specification point of view not to consider non camping cells at all.
	Ue implementation

	IPWireless
	The issue is whether we make allowance in the specifications for the network to provide service continuity support for this scenario. At least for Rel-11, the answer should be no.
	Leave to UE implementation.

	MediaTek
	No need for specification as long as no problem identified.
	Leave it to UE implementation


2. When does UE make the MBMS frequency highest priority?

a. Do we agree that “In RRC_IDLE the UE which is receiving or interested to receive MBMS via MBSFN autonomously makes the frequency providing MBMS services the highest priority when performing cell reselection ”?
	Company
	Comments

	Huawei, HiSilicon
	Yes, we think the UE which is interested to receive MBMS service should also make the MBMS frequency highest priority

	Intel 
	Agree. We assume that if such change in priority, which depends on UE’s state of MBMS reception or its interest in MBMS, results in a change the UE’s  tracking  area, then the UE would indicate that to the network anyways.  In cases where many UE’s with MBMS interest camp on MBMS bearing cell, some provisions may be needed to avoid excessive signalling or blocking on such congested cell when such UE’s need to move to connected state.

	Qualcomm
	In case UE “is receiving” the service, it is agreed that the UE autonomously makes the frequency providing eMBMS highest priority. For the case of UE “interested to receive”, the UE shall take this action when these conditions are met: (a) the UE intends to actually receive the service per UE request, (b) the service is available via MBSFN and (c) the service relevant for the UE.

	Nokia-NSN
	No, we think that a UE interested in receiving MBMS service should obey Rel-10 cell reselection rules when not actually receiving an MRB on the MBMS carrier.

	ASUSTeK
	If we accept “a UE interested to receive MBMS service also makes the MBMS frequency the highest priority”, it implies Option 1 in Issue 2(b) is adopted. So, we think this question is redundant.

	ZTE
	For the case of UE “interested to receive”, only when the UE is notified (e.g, via MBMS notification )that its interesting service will be coming soon (i.e., session start), the UE will adjust the corresponding MBMS frequency as highest priority.

	RIM
	In RRC_IDLE, when the UE is receiving MBMS via MBSFN, it makes sense to make the frequency providing the MBMS as the highest priority. In case the UE is interested to receive but not actually receive the MBMS, use normal Rel-10 cell reselection procedure.

	LGE
	Yes, we agree. When the UE is interested to receive MBMS as well as receiving MBMS, the UE autonomously makes the frequency providing MBMS services the highest priority.

	CATT
	It has been agreed that a UE receiving MBMS service autonomously makes the MBMS frequency highest priority.

In the case of UE interested to receive MBMS service, there are two kinds of UE: 

· Cat-1: UE can receive MBMS on non-camping cell;

· Cat-2: UE can only receive MBMS on camping cell.

For Cat-1 UE, which is addressed in Question1, the behaviour should not be specified in 3GPP;

For Cat-2 UE, UE should prioritise the MBMS frequency when it is ready to receive the MBMS service and the service is available in the MBSFN area.

	Ericsson, ST-Ericsson
	A UE receiving an MBMS service makes the MBMS frequency layer the highest priority.

A UE interested in receiving MBMS service(s) that is provided via MBSFN makes the MBMS frequency layer the highest priority only if the UE intent is to start receiving the service provided on that frequency. Otherwise ‘legacy’ cell reselection rules apply. 

However, in case of load balancing issues the network should be able to signal whether the UE’s autonomous behaviour is allowed/prohibited. 

	ITRI
	No. A UE interested in receiving MBMS may not need to make the MBMS frequency the highest priority.

	Pantech
	For a UE receiving MBMS service, it is reasonable to make MBMS frequency layer highest priority. 

For a UE interested in receiving MBMS service, before the confirmation or start to receive MBMS service, it is better to apply the normal cell reselection procedure. 

	Renesas Mobile Europe
	We have already agreed that a UE that is receiving an MBMS service makes the MBMS frequency highest priority. For the case of a UE that is interested in but not receiving the service then this seems to be covered by b1, so this question seems to be redundant.

	Orange
	Yes. Already agreed for receiving UEs.

For interested UEs, the autonomous behaviour shall only apply when the UE want to actually start receiving the service, otherwise R10 cell selection shall apply.


	Yes. Already agreed for receiving UEs.

For interested UEs, the autonomous behaviour shall only apply when the UE want to actually start receiving the service, otherwise R10 cell selection shall apply.



	Alcatel-Lucent/Alcatel-Lucent Shanghai Bell
	The UE which is interested to receive a MBMS service shall make the corresponding MBMS frequency the highest priority for cell reselection when the service is available via MBSFN and the UE intends to receive the service.

	Samsung
	The UE should prioritise the MBMS frequency when the session the UE is interested to receive is about to start (i.e. it should be allowed to apply the priority slightly before the service is actually announced on MCCH e.g. based on service announcement start time)

	NEC
	For a UE receiving MBMS service, making MBMS frequency layer highest priority would allow for maintaining service continuity.

For a UE interested in MBMS service, the R10 cell reselection rules apply first. If using these rules, the UE can select among multiple cells, then it can consider the cell where the service is ongoing or about to start.

	IPWireless
	We have already agreed that a UE that is receiving an MBMS service makes the MBMS frequency the highest priority. For the case of a UE that is interested in but not receiving the service, we agree with Samsung, that the UE should start to prioritise the MBMS frequency when the session the UE is interested to receive is about to start e.g. based on the start time declared in the service announcement, and de-prioritise at session stop.

	MediaTek
	We agree with Orange and Samsung. We think we should allow UE to proritize MBMS frequency when UE is interested in receiving a service, even though the service is not on air yet. Sicne MBMS is based on user interest, we should trust UE to have a reasonable implementation.


b. Option 1：UE makes the MBMS frequency layer the highest priority whenever it is interested in receiving MBMS service(s)

Option 2: the UE only make the MBMS frequency layer the highest priority whenever a service that it is interested in receiving starts

i. How would the UE be notified that a service starts if it is not camped on the MBMS frequency layer?

Option 2a: BM-SC provide the UE, via ESG (Electronic Service Guide) with “start time” of services

option 2b:  The UE monitors the session start of service(s) on MBMS frequency layer
Option 2c:  the UE is informed of MBMS services provided via MBSFN on other frequencies eg: on system information, when the service is about to start or while the service is delivered.
	Company
	Comments
	Preference

	Huawei, HiSilicon
	Option 1 may cause unnecessary reselection to MBMS frequency layer. This can be avoided if the BM-SC provides UE (via ESG) with “start times” of services, which would enable the UE to more accurately decide when to reselect to the MBMS frequency layer. However the ESG cannot help if the service is suspended (e.g. as a result of counting).
	UE makes MBMS frequency highest priority if and when it is interested in receiving MBMS service(s). The mechanisms used to determine when the UE interested in receiving a MBMS service (e.g. indication of when a service starts is provided by ESG) are considered to be outside the scope of 3GPP specifications.

(Option 2a)

	Intel
	UE monitoring on MBMS on different frequency layer than camped cell is not reliable.  UE should be able to get ESG and information about MBMS bearing Carrier from serving cell. 
	Agree with Option 2a.

	Qualcomm
	Choice of option 1 or 2 depends on the agreement on previous question.
	The UE shall take this action when it intends to actually receive the service and service is available via MBSFN and relevant for the UE. How is the UE is informed about service start and relevance is outside RAN2 scope.

	Nokia-NSN
	We prefer Option 2 since it reduces the effects from UEs prioritizing the MBMS carrier on load balancing between carriers. 

We also don’t see a problem for the IDLE mode UEs to monitor MCCHs on MBMS frequency while camping on some other frequency. Considering that the MCCH has long modification period (5.12, or 10.24 seconds) it seems that the UEs don’t need to do much additional work to check the MCCHs on neighbour’s frequency for possible MBMS session starts. There are also MCCH Change Notifications transmitted over neighbour’s cell PDCCH which can help the UE in this task.
	Option 2b

	ASUSTeK
	We are wondering if “start time” will always be present in ESG. If this is not the case, Option 2a is not reliable. 

With Option 2b, a UE not only needs to monitor paging in the camping cell, but also needs to monitor MCCH and system information change in a cell on the MBMS frequency layer. This imposes extra complexity on UE. 

On the other hand, we think the impact on load balancing between carriers would be mainly caused by UEs in connected mode instead of UEs in idle mode. To reduce UE complexity, we prefer Option 1.
	Option 1

	ZTE
	We prefer Option 2 because it is benefit for large idle UEs to evenly distribute on all carriers.

We also wonder if “start time” will always be present in ESG, if then, Option 2a is not useful.

We think the idle mode UE can monitor its interesting service on its camping non-MBMS carrier via MBMS notification, 
	Option 2b

	RIM
	Option 2 prevents the UE from overcrowding the MBMS frequency layer before the MBMS start
	Option 2a with BM-SC delivers the ESG 

	LGE
	In general, we like to simplify signalling and UE operation for MBMS service continuity.

Our understanding about Option 2b is that even if service continuity is not supported, the UE on non-MBMS frequency layer may monitor the session start of service(s) on MBMS frequency layer. That’s already possible in Release 9 according to UE implementation. But, we like to simplify UE operation in Rel-11 and so do not prefer Option 2b.

Regarding Option 2a, for simplicity, we do not want to have additional signalling such as start time. 


	Option 1

Option 1 does not require additional signalling and so is simpler than the other options.

	CATT
	Only when the UE actually prepares to receive the interested MBMS service, the benefit would be brought by prioritizing MBMS frequency. We prefer Option 2. 


	Option 2b

	Ericsson, ST-Ericsson
	Option 1 and 2 depend on question 2a. 

Currently a UE may monitor MBSFN Areas of neighbouring cells to determine if and when the service(s) that it is interested to receive are provided (2b) depending on implementation. We see no reason to exclude this.

2b requires that the UE maintains system information and monitors paging on the cell where it is camping and additionally it would have to obtain SIB13 of neighboring cells and monitor PDCCH/ M-RNTI and eventually read MCCH in these cells which may affect UE battery consumption.

Therefore it can be beneficial to include the option of 2a.  
	Option 2a, with 2b as implementation option in UE if the UE does not know on which of the MBMS frequencies the MBMS service of interest is provided.

	ITRI
	We prefer Option 2 to reduce the load on the MBMS frequency. 

At least Option 2b shall be supported. FFS if Option 2a is needed for power saving purpose.
	Option 2b

	Pantech
	Our preference is option 2. We also agree that the additional signalling from option 2b is needed. Option 2a might be not our scope. 


	Option 2

	Renesas Mobile Europe
	It seems preferable if RRC is informed of interest in an MBMS service just before session start. In this case the network may see little difference in behaviour between option1 and option 2. An ESG seems the best way to ensure this, but can we always assume that an ESG is available? Option 2a could be used in conjunction with option1 i.e. UE makes highest priority when interested but ESG only indicates interest close to the start time.
	Option 1 but with elements of 2a i.e. the ESG should trigger interest just before session start.

	Orange
	Option 1 has to be avoided as much as possible.

The start time information could be available at UE side so as to have coherent eMBMS behaviour. This start time service could be provide via ESG either via the BMSC or via an http address (periodically refreshed by the UE).

We assume that 2a could be the way forward and 2 b) depending on the UE implementation can be added to ameliorate the UE behaviour (For instance in case of suspension or in case of multi-freq eMBMS)
	2a and 2b in top of 2a and left to UE implementation.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	The UE prioritise the MBMS frequency when the service is available via MBSFN.


	Option 2c

	Samsung
	Although we would like to better understand the details of the camping load problems, we currently assume the basic MBMS UE prioritising MBMS reception only camps on the frequency during the session it is interested to receive. This means the UE converges around session start and disperses upon terminating session reception.

We assume that typically the UE should be aware of the session start time based on session announcement/ ESG, in which case option 2a applies.
	Option 2a

	NEC
	Option 2a is already possible from TS 26.346 s7.3.2, s8.3.1.
	Option 2a

	IPWireless
	Option 1 should be avoided as we do not want crowding onto the MBMS frequency layer.

As stated by NEC, option 2a is already supported according to 26.346 which states that the service announcement shall include the session start time.
	Option 2a

	MediaTek
	Based on the availability of related information, if ESG provides “start time” of a service, UE can use that information for MBMS frequency prioritization. If the information is not available, UE has to go for option 2b.
	Option 2a or 2b


3. How does the UE find out if a MBMS service is going to be provided on the MBMS frequency layer?

a. It is agreed that MBMS is only provided by one carrier?

	Company
	Comments

	Huawei, HiSilicon
	Yes, but this does not necessary mean that MBMS is provided on the same frequency throughout the whole PLMN. It could be provided on one frequency in one geographic region and on another frequency in a different geographic region. 

	Intel
	Agree with Huawei. Also need to be able to make this information available to UE even in HetNet, Home eNB environment where MBMS bearing carrier may not be collocated with serving cell.

	Qualcomm
	No. MBMS can be provided on more than one frequency layer also in the same geographical region – this is already possible in Rel-9.

	Nokia-NSN
	We think that for the purpose of providing MBMS service continuity the procedures we define apply to a scenario where MBMS is provided on a single frequency layer.

	ASUSTeK
	We share the same view with Huawei.

	ZTE
	No. We think MBMS services can be deployed on multiple carriers, however, for the simplicity we can study the service continuity on one MBMS carrier.

	RIM
	The MBMS service should be allowed in more than one frequencies as long as the UE have the information and it is not necessary that the MBMS is provided on the same frequency throughout the whole PLMN

	LGE
	Yes. UE should assume there is only one carrier nearby for receiving any MBMS service.

	CATT
	The MBMS frequency could be different in the different geographic region.

For the working assumption of MBMS continuity, it has been agreed that MBMS is only provided on one CC.

	Ericsson, ST-Ericsson
	No. We think MBMS can be provided on more than one frequency layer. The MBSFN/MBMS frequencies can be indicated in System Information of cells not bearing MBMS.

	ITRI
	We think MBMS services can be deployed on more than one frequency, but we are fine to start from the assumption that MBMS is only provided on one frequency. The MBMS frequency is not necessary to be the same in the whole PLMN.

	Pantech
	Our understanding is that MBMS services can be deployed on multiple frequencies even in same geographic area. However, for the simple approach for the service continuity discussion, we agree to start from one frequency layer. And, we want to clarify that the different geometric region can have different frequency layer for MBMS in a PLMN.

	Renesas Mobile Europe
	No strong opinion, but we have a slight preference for only one carrier.

	Orange
	It is possible from the spec point of view, to deploy eMBMS on two different frequencies in release 9/10/11. 

Before limiting the service continuity to only one carrier for rel 11. I would be happy to know the real need for this limitation. Maybe some simple solution can allow dealing with several MBSFN areas on different frequencies.

I think contributions would be welcome to evaluate different possibilities for this issue. 

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	No, MBMS can be provided over more than one frequency in the same geographical area. 

	Samsung
	Our understanding is that we agreed that MBMS is provided on one frequency only (other than perhaps at some border areas, which we don't really need to consider).

Our preference is to avoid that the network provides any 'MBMS control information' on non-MBMS frequencies. A UE that prioritises an MBMS session should be able to acquire the information prior to session start without much delay or interruption.

	IPWireless
	No, we think that it should be possible to provide MBMS on more than one frequency layer. As per UTRAN, and suggested by Ericsson above, the MBSFN/MBMS frequencies can be indicated in System Information of cells not bearing MBMS

	MediaTek
	No, MBMS on only one frequency is unnecessary limitation. 


b. Option 1: the UE then monitor MBSFN Areas of neighbouring cells to determine if and when the service(s) that it is interested to receive are provided

Option 2: the UE is provided with information regarding which MBSFN Area provides the service(s) that it is interested in receiving

Companies are invited to provide more detaled solutions to each option.
	Company
	Comments
	Preference

	Huawei, HiSilicon
	If UE is already receiving MBMS service then UE need only determine if neighbouring cell belong to the same MBSFN Area (the same MBSFN Area ID as current cell). Option1 is suitable in this case.

However, if UE is interested in receiving a MBMS service then how does the UE determine which neighbour cell to select? Could some information be provided to enable the UE to do this? 
	For services being received UE finds cell belonging to the same MBSFN Area

For service(s) the UE is interested in receiving then this is FFS

	Intel
	We should not require all UE to find this information without network support. If UE’s interested in MBMS are expected in a network/eNB the eNB should be able to assist such UE’s to find the respective MBSFN Frequency for target services. 
	Option 2 seems more reasonable.

	Qualcomm
	Option 1 does not seem to cover all scenarios. How to achieve option 2 is FFS.
	It is preferred that network provides necessary neighbour cell information on MBMS. 

In case this is not acceptable, UE needs to find cell offering service of interest by reading relevant SIBs and/or MCCH from neighbour cells. 



	Nokia-NSN
	As we explained in the answer to the question in section 2b we think it is not a problem for an IDLE mode UE to monitor MCCH on neighbour cells in order for the UE to determine if the MBMS service it is interested in receiving is being transmitted.
	Option 1

	ASUSTeK
	According to our understanding, the current RRC specification (5.8.1.3) already indicates a UE may be aware of the MBSFN area corresponding to an MBMS service i.e. Option 2 is supported now. Thus, we don’t think anything new need to be specified for this aspect.
	Option 2 is already supported now. 

Nothing new need to be specified.

	ZTE
	We wonder if this issue is relevant to UE mobility scenario.

For the non-going on service, we think above Option 2b is fine. For the ongoing service,  when UE mobility, network should provide which neighbour cell belonging to the same service to UEs.
	For services being received UE should be provided by network which neighbour  cell belonging to the same MBSFN Area
For service(s) the UE is interested in receiving then nothing needs to do.

	RIM
	It is slightly preferred that the UE is provided with neighbouring cell information regarding the available MBMS service. How to achieve this is FFS. 
	Option 2

	LGE
	In our view, option 1 is already possible in Release 9 according to UE implementation, regardless of service continuity. But, we think that option 1 should be left for UE implementation.


	Option 1, but it should be left for UE implementation.

	CATT
	Option 1 is inappropriate for the UE who cannot receive MBMS/MCCH on non-camp cell. UE needs some assistant information from network.


	Option 2

We think MBMS information of neighbour cells provided to UE could have two possible options: 

1)  All MBMS service information of neighbour cells:

UE could directly obtain the session start information on the camped non-MBMS cell.

2)  MCCH change indication of neighbour cells:

When UE reads the indicator, UE will go to read the MCCH information on the MBMS cell, obtain the service and session start information. 



	Ericsson, ST-Ericsson
	In order to avoid that the UE monitors MBSFN areas of neighboring cells even though the MBMS service of interest will never be provided in that MBSFN area, we prefer option 2. Details are FFS. 

Information on which MBSFN area provides which MBMS services should not be provided on non-MBMS cells. Instead, we could extend MCCH to carry information about services that are not ongoing. It remains FFS when such information should be added to MCCH 


	Option 2, with option 1 to monitor session start (see comments to question 2b).

	ITRI
	We think UE should be provided with the information regarding which MBSFN Area provides the service(s) the UE is interested in receiving.
	Option 2.

	Pantech
	Our understanding is that for the reducing the impact on the UE, the UE provided with the information on the MBSFN area providing the service the UE is interested in. 
	Option 2

	Renesas Mobile Europe
	It is clearly desirable that a UE can know which MBMS areas provides a particular service and as noted above the possibility is already captured in the specification. What is not clear is whether option 2 is intended to imply that such information should be supplied by broadcast or by other means. 
	Option 1 but it should be left to UE implementation whether it does it. The UE can use any available information to reduce the search.

	Orange
	Option 1 can not cover all the cases. Option 2 is clearly preferable but should be investigated further. 
	Option 2 but FFS.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Our view is that the UE in idle mode should be provided with a list of MBMS services provided on other frequencies. Thus the UE is provided with the necessary information to prioritise the MBMS frequency in cell reselection. A list of frequencies and the corresponding MBMS services per frequency provides sufficient information. After MBMS frequency prioritisation, Rel-8/9 cell reselection is applied. Why is the neighbouring cell MBSFN area information required by the UE for cell reselection frequency prioritisation?
	Option 2: the UE should be provided with MBMS service information on other frequencies (ie. list of MBMS services per frequency).

	Samsung
	See previous question. Unless companies can really show there is a problem with option 1, we prefer to have no 'MBMS control information' on non-MBMS frequencies.
	Option 1

	NEC
	Same as ASUSTeK
	Option 2

	IPWireless
	We think that the UE should not have to monitor the MCCHs of neighbour cells in order to determine where (and when) a service that it is interested in is starting.  This information should be provided by the network.  It is FFS whether the information is provided by broadcast means, say on BCCH, identifying the frequency layer and MBSFN Area on which the service is (will be) present; or whether the UE performs the equivalent of a multicast join, then gets informed of session start by dedicated signalling.
	Option 2

	MediaTek
	Option 1 is limited by UE capability. For option 2, it is to be investigate what level of information is appropriate, MCCH modification notification, or even MCCH.
	Option 2


Related Issues (not addressed by Chairman’s notes so lower priority): 

4. How is UE told which frequency provides MBMS?

a. Does one MBMS frequency apply for the whole PLMN? If yes, how the UE knows the MBMS frequency?

Option a1: the MBMS frequency info is provided via ESG per PLMN

Option a2: the MBMS frequency info is provided via ATTACH/TAU when register to a new PLMN

b. If the MBMS frequency does not apply for whole PLMN, i.e.it changes from one geographic area to another, how the UE knows the MBMS frequency?

Option b1: Introduce optional MBMSFrequencyIndicator in SIB of cells, one of whose neighbour frequencies is MBMS frequency

Option b2: Other?

	Company
	Comments
	Preference

	Huawei, HiSilicon
	It would be simple if MBMS frequency applies for the whole PLMN, howver operator opinion is important. 
	We prefer option a1, however we can also accept b1 if operators prefer that MBMS frequency can also change within a PLMN.

	Intel 
	MBMS Frequency may change in the same network.  It is not clear whether such frequency information  which is RAN domain should be conveyed by ESG. 
	

	Qualcomm
	There is no need to restrict MBMS frequency to be the same in entire PLMN.
	It is preferred that network provides necessary frequency information on MBMS. In case this is not acceptable, UE needs to find cell offering service of interest by reading relevant SIBs and/or MCCH from neighbour cells. 



	Nokia-NSN
	In general case the MBMS can be provided in different frequencies within the same PLMN and it seems useful to have MBMS frequency information provided on BCCHs of non MBMS cells. This information can also serve as an indication to the UE that MBMS is offered in the area the UE is presently located.
	Option b1

	ASUSTeK
	In UMTS, an IE "MBSFN frequency list" may be included in system information of a non MBSFN cell to deliver information about frequencies which provide MBMS service in MBSFN mode.
We think similar way could be reused in LTE-A.
	Option b1

	ZTE
	Similar to QC 
	

	RIM
	It is more to the operator opinion to set one frequency MBMS for the whole PLMN or not
	Preference will depend on the agreed option 1 (a1) or option 2 (b1)

	LGE
	This issue seems to be too early to be decided.
	

	CATT
	Agree with Nokia-NSN.
	Option b1

	Ericsson, ST-Ericsson
	We think MBMS can be provided on more than one frequency layer. The MBSFN frequency information can be indicated in System Information.
	b1

	ITRI
	We also think there is no need to restrict MBMS frequency to be the same in the whole PLMN.
	Option b1

	Pantech
	MBMS frequency deployment seems to be dependant on the operator’s decision. however, we think that whole PLMN should use the same frequency for the MBMS service.
	Option b1

	Renesas Mobile Europe
	Providing MBMS frequency information is useful and copying from UMTS seems to be a good way forward.
	Option b1

	Orange
	It is not acceptable to assume that the eMBMS frequency (whether we would assume to have only one MBMS frequency) will be the same in the whole PLMN. Depending on the deployment context, this is possible to have a set of service handled by freq 1 in a given location and handled by freq 2 in another location. 
	B1 and B2 FFS. Depending if service information is provided by the network or by another mean.

	Alcatel-Lucent/Alcatel-Lucent Shanghai Bell
	In our view, MBMS can be provided on multiple frequencies. MBMS frequency information may be provided to the UE on broadcast system information.
	Option b1

	Samsung
	See previous question i.e. we prefer to have no 'MBMS control information' on non-MBMS frequencies. Unless companies can really show there is a clear problem, we assume a UE prioritising MBMS should be able to discover/ acquire the required information just prior to session start without serious delay and interruption problems
	UE self discovery

	NEC
	Frequency is a radio level information. We do not find option a is relevant.

Option b1 is the most relevant.
	Option b1.

	IPWireless
	Assuming there may be more than one MBMS frequency then the UE needs to relate an MBMS service to a frequency. The service scheduling in the MCE may be dynamic and is a RAN function and not available to the ESG, so options a1/a2 are not appropriate.
	Option b1 is most appropriate. But even better is extra info relating individual services to frequency and MBSFNArea.

	MediaTek
	We think MBMS can be provided on more than one frequency layer in a PLMN. The MBSFN frequency information can be indicated in SIBs.
	Option b1 or b2


In RRC_CONNECTED:

5. Do we agree that some change to RRC signalling procedures is required in order that network provides continuity of MBMS serivces during handover?

	Company
	Comments

	Huawei, HiSilicon
	YES so RRC procedures need to inform eNB about the  MBMS services that UE is receiving or wishing to receive before handover. When and via which message the UE informs network can be FFS.

	Intel 
	Yes. Some mechanism is needed to let (Connected) UE’s know of MBMS related information and their changes if they are offered on a different carrier. Also UE should inform network if it is interested to receive MBMS so that network know if any change in UE’s serving cells (Pcell or Scell) is deemed necessary for service continuity.  

	Qualcomm
	Yes, agree with Huawei

	Nokia-NSN
	Yes. In RRC_CONNECTED in order to provide service continuity the network needs to know if the UE is receiving MBMS services, This implies that changes to existing /new RRC procedures would be needed.

	ASUSTeK
	Yes, we also think some change to RRC signaling procedure is required to support MBMS service continuity.

	ZTE
	Yes. 

	RIM
	Yes, agree with Huawei

	LGE
	Yes. UE that is interested to receive MBMS informs eNB about MBMS.

	CATT
	Yes. eNB should consider the UE’s MBMS receiving state, e.g. receiving or interested, before handover. Some changes would be needed.

	Ericsson, ST-Ericsson
	Yes

	ITRI
	Yes. Change to RRC signalling is needed to carry UE’s MBMS receiving state.

	Pantech
	Yes, agree with the Huawei.

	Renesas Mobile Europe
	Yes

	Orange
	Yes

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Yes. The UE should inform the network of the corresponding MBMS frequency and/or receiving or interested MBMS services while connected to the network. The detail of the signaling procedure depends also on the UE capability of receiving MBMS in a separate carrier while connecting to another carrier.

	Samsung
	Yes, some changes are needed. Assuming that the UE decides the service reception priorities (as in UMTS), we see two potential architectures:

a) Network control scheme

The UE provides the priorities to the network and the network tries to provide the UE with a configuration that ensures it receives the services it prioritises most.

b) UE centered scheme (as in UMTS)

the priorities are not provided to E-UTRAN but kept inside the UE. The scheme has two elements. A) UE rejection: Whenever E-UTRAN assigns a configuration that inhibits reception of the services the UE prioritises most, it will reject with a special cause value. B) UE request: Whenever a network action is required to receive a priorised service, the UE may also issue a request e.g. suggesting the network to perform handover. Furthermore, the UE may initiate via upper layers release of unicast services that inhibit reception of prioritised MBMS services.

We have yet concluded which scheme we prefer, also considering potential extensions in future.

	NEC
	Yes.

	IPWireless
	Yes

	MediaTek
	Yes, agree with Huawei.


6. Should the network give priority to maintaining the unicast connection?

	Company
	Comments

	Huawei, HiSilicon
	YES

	Intel 
	Yes

	Qualcomm
	Yes, unicast connection quality is highly important. However, network can allow UE to lower down its unicast capability in order to maintain both unicast and eMBMS connection as much as possible.

	Nokia-NSN
	Yes, we think that the network should prioritize maintenance of unicast over MBMS bearers. This is to prevent Radio Link Failures in cases where the unicast coverage is poor.

	ASUSTeK
	No, we think prioritization between unicast service and MBMS service should be up to UE decision.

We suppose the question arises when the network cannot handover the UE to a target cell on the MBMS frequency layer due to some problem (e.g. poor unicast coverage or network overload on the MBMS frequency layer). In this situation, prioritization between unicast service and MBMS service is needed. 

In TS 36.331 section 5.8.1.1, we have one statement, “the action applicable when the UE is unable to simultaneously receive MBMS and unicast services is up to UE implementation.” We think similar principle should be applied here, i.e. the prioritization should be up to UE decision. For example, if the MBMS service is prioritized, UE may release the unicast service and go to idle mode for receiving MBMS service. Otherwise, UE may stay in connected mode for unicast service. Thus, we think some negotiations (FFS) between eNB and UE are needed, allowing the UE to make its choice.

	ZTE
	Yes. Unicast connection quality still be guarantee, e.g. UE can at least be paged, receive emergency call. 

	RIM
	Yes

	LGE
	Yes, In addition, the network could use user’s preference between MBMS and unicast services, while maintaining the unicast connection in a good quality.

	CATT
	Yes

	Ericsson, ST-Ericsson
	Yes. NW control over unicast quality needs to be maintained. 

This point needs some discussion and clarification. We think in general that an UE that cannot both maintain a unicast connection and receive a MBMS service and e.g. prioritizes the unicast service would not indicate MBMS interest to the NW. Mobility procedures etc would thus apply as usual. Furthermore, the UE may also prioritize MBMS service reception.

	ITRI
	Yes.

	Pantech
	Yes

	Renesas Mobile Europe
	We do not normaly specify what the network should do, but prioritising unicast seems to be logical choice.

	Orange
	Yes, obviously. Nevertheless, adaptation or specific behaviour can be discussed in addition.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Yes. The network should maintain quality of unicast connection.

	Samsung
	No; the UE should decide the service reception priorities (as in UMTS). The UE may choose to prioritise MBMS reception above unicast.

	NEC
	Yes. However the UE may prioritize the MBMS reception by requesting upper layers to release the unicast reception.

	IPWireless
	No, we agree with ASUSTek.

	MediaTek
	Yes, network control over unicast quality needs to be somehow maintained. However, additional procedure to also prioritize MBMS reception should also be possible.


3 Summary & Proposals
3.1 Summary

23 companies participated in the email discussion. Following is a summary of the comments received during the email discussion:

· 22/23 companies agree that the support of MBMS reception in a non-camping cell can be left to implementation.

· 18/23 companies think that it is preferable to make the MBMS frequency the highest priority when the service that the UE is interested in receiving starts. However, there are different views concerning how the UE knows a MBMS service starts (e.g. via information provided by ESG, notification on some other frequency or by monitoring of MBMS frequency)
· All companies agree that MBMS can be provided on several frequencies. However there is agreement that service continuity is to be provided on a single frequency layer.
· All 21 companies who showed preference agree that MBMS frequency may not apply for whole PLMN and may change from one geographic area to another;
· 18/23 companies prefer that the UE should be provided with some information to inform it about which services are provided on neighbour cells of MBMS frequency. However, there is no consensus regarding the detailed mechanism.

· 17/21 companies who showed preference agree to introduce an optional MBMSFrequencyIndicator in SIB to indicate which frequency is MBMS frequency.

· All 22 companies who showed preference agree that, for RRC connected mode UEs, some change to RRC signalling procedures is required and network provides continuity of MBMS services during handover
· 20/23 companies agree that the network gives priority to maintaining the unicast connection over MBMS

3.2 Proposals

Based on the summary we suggest that RAN2 agrees the following proposals: 
Proposal 1: Support of MBMS reception in a non-camping cell is left to UE implementation.

Proposal 2: The UE which is interested to receive MBMS service(s) makes the MBMS frequency highest priority when it intends to receive the MBMS service and the service is about to be available via MBSFN.
Proposal 3: MBMS can be provided on more than one frequency. However service continuity is to be provided only on a single frequency layer.
Proposal 4: MBMS frequencies may not apply for whole PLMN and may change from one geographic area to another.
Proposal 5: The UE is provided with necessary information to inform it about which services are provided on neighbour cells of MBMS frequency.
Proposal 6: Introduce an optional MBMSFrequencyIndicator in SIB to indicate which frequency is a MBMS frequency

Proposal 7: For RRC connected mode UEs, some change to RRC signalling procedures is introduced for the network to provide continuity of MBMS services during handover
Proposal 8: It is assumed that the network gives priority to maintaining the unicast connection over MBMS
We propose RAN2 to continue the discussion for:
Issue 1: It is FFS how the UE knows a MBMS service starts
Issue 2: It is FFS whether load balancing issuing caused by idle UE UEs needs to be considered.
Issue 3: It is FFS exactly what information is provided and how information is provided to the UE regarding which services are provided on neighbour cells of MBMS frequency.
Issue 4: It is FFS what information the UE provides to the network and how it is provided in order that the network may provide continuity of MBMS services when performing handover
�This question seems mainly related to frequency layer, while 3b seems mainly related to neighbouring cells. It is suggested to move question 3a into 4 (where frequency is topic) and rename the question 3 as “How does the UE find out if a MBMS service is going to be provided on the neighbour cell”.





