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1 Introduction
In RAN2#75 and #75bis, RAN2 agreed the followings for MBMS Interest Indication:
	Agreements:

1
Adopt the "network control option" as the basic architecture for the handling of (MBMS) i.e. network is informed about the UE's interest in MBMS by the UE, and then the network tries to ensure that the UE is able to receive MBMS (and unicast services).

2
The UE provides MBMS interest information at the level of a frequency (rather than of an individual service). Other info is FFS.

5
Introduce a new message, the MBMSInterestIndication message, by which the UE indicates its interest in MBMS frequency reception

7
The UE sends the concerned message whenever the interest changes w.r.t. the signalled information
- FFS if we can limit signalling further


	Agreements

1
The UE should be allowed to indicate more than one MBMS frequency in the MBMSInterestIndication message.




In RAN2#77, RAN2 approved email discussion about MBMS interest indication for MBMS service continuity in LTE. The followings are discussed in this email discussion:
· Details of MBMSInterestIndication (see contributions provided to RAN2-77)

· Earliest time to send the indication (after RRCConnectionSetupComplete or SecurityModeComplete)? 

· eNB indicates that UE is supposed/allowed to send MBMSInterestIndication?

· Need to suppress indications (always? only if current configuration prevents MBMS reception?) 

· Forward MBMSInterestIndication during handover?
It is requested that companies provide their views and preferences on those issues until Monday, 2012-03-19, 23:59 Pacific Time.
2 Discussion
[-] General aspects
This section includes general remarks, relevant for more than one of the following issues.

	Company
	Comments
	Preferred option

	Samsung
	a) We think UE implementation should be constrained only if there is a real need to do so
b) We think all UE indications should preferably be handled in a consistent manner (proximity, logged MDT information, RLF info, ..) w.r.t. configuration of the feature by the network, re-sending upon handover, prevention of frequent updates. It seems good to have a general discussion regarding the principles to be used for the indications introduced in REL-11 (MBMS interest, In device, ..)
	N/A

	MediaTek
	We also think that it’d be good to have a common behavior, but we doubt it is possible, since the different indicator need different handling, so probably we still need to discuss case by case. But for certain behavior that would require for all indication, e.g. information forwarding at HO, prohibit timer, some convention could be established.
	

	CATT
	As the indication is used specifically to enhance the MBMS service continuity, the general concern of the message would be to support such enhancement. We should focus on the issues which the MBMSInteretIndication is going to solve, not on the meaning of the “indication” itself.
	

	LG Electronics
	In general, we think that it is always desirable to design all UE indications such as MBMS interest indication, In-device indication, proximity indication, MDT-related indication, and so on, “in a consistent manner”.
However, we also think that different features could have their own considerations. And, if different UE indications are carried by different types of RRC messages, a benefit of using the consistent manner would be undermined.

Thus, it is our view that if necessary, we should consider different handling of different UE indication, according to what we should support for the concerned feature.
	


[Issue A] Earliest time to send the MBMS interest indication
In RRC_CONNECTED, we assume that the UE that is interested to receive MBMS services sends the MBMS Interest Indication message to the eNB. To send the MBMS Interest Indication message, the UE will use assistance information such as SAI of the current cell or neighboring frequencies.
Some UEs may need to send the MBMS Interest Indication message as soon as the RRC connection is established, e.g. because MBMS sessions which UEs are interested in are going to start or ongoing. Thus, it is an open issue when the UE entering RRC_CONNECTED should perform the first transmission of the MBMS Interest Indication message.
It should be noted here that depending on UE capability e.g. CA, the UE entering RRC_CONNECTED may not need to send an MBMSInterestIndication message. Discussion on this case will be further discussed as another issue in this document (See issue C).
Companies are invited to provide their preference for one of the options listed below:
If the UE needs to send the MBMSInterestIndication message as soon as the UE enters RRC_CONNECTED, the UE is able to send the first MBMSInterestIndication message: 

· Option A1)
after sending the RRCConnectionSetupComplete message
· Option A2)
after sending the SecurityModeComplete message
· Option A3)
after sending the first RRCConnectionReconfigurationComplete message
· Option A4)
after sending the first MeasurementReport message

	Company
	Comments
	Preferred option

	Samsung
	We think there is no need to constrain UE implementation
	Leave up to UE implementation

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Transmission of MBMSInterestIndication message any time after the RRCConnectionSetupComplete message is sufficient.  


	Anytime after the RRCConnetionSetupComplete message transmission. The message transmission order related to other messages doesn’t need to be specified.

	Nokia, NSN
	There seems need to agree where MBMSInterestIndication falls in terms of Annex A.6 in 36.331. Because the message has a very similar role to that of MeasurementReport, we think its handling should be the same.
	Can be sent (unprotected) prior to security activation

	MediaTek
	We also do not see a need to restriction UE implementation.
	Can be sent unprotected and the actual timing is left to UE implementation.

	ZTE
	In our view, we should consider one scenario, i.e., the UE is now in RRC connect mode and not interested in MBMS service, after a short time, the UE suddenly is interested in MBMS service. In this case, all Option A as beyond cannot be used. Moreover we think it is not time urgent action to send MBMSInterestIndicaiton. So we think the UE should send the MBMSInterestIndication message in the case of 1) IDLE->CONNECTED and 2) the UE change its MBMS interesting service (more or less )  in RRC CONNECTED.
	UE should send the MBMSInterestIndication message in the case of 1) IDLE->CONNECTED and 2) the UE change its MBMS interesting service (more or less )  in RRC CONNECTED.



	Ericsson, 
ST-Ericsson
	Very good point addressed by Nokia/NSN. We agree that the MBMSInterestIndication has a similar role as the MeasurementReport. As we described in R2‑120781, a major objective of the Rel-11 MBMS WI is the avoidance of interruptions during MBMS service reception. If the UE is receiving an MBMS service while in RRC_IDLE and moves to RRC_CONNECTED and sends the MBMSInterestIndication too late, the network could decide to (blindly) trigger inter-frequency handover to offload the serving cell. 

If the UE will anyway provide the MBMSInterestIndication message when it is RRC_CONNECTED, there is indeed some benefit to not leave it up to the UE.
	Option A1) or at least prior to security activation

	Hitachi
	We do not see the need to wait for security activation as it is good to let UE send MBMSInterestIndication early. UE should be allowed to send MBMSInterestIndication once RRC connection is set up.
	Option A1)

	Qualcomm
	It is beneficial to send the message earlier than later when the UE enters in RRC_CONNECTED state, to prevent unnecessary handovers to different frequency.
	Can be sent (unprotected) prior to security activation

	ITRI
	We agree with Nokia/NSN that the role of the message is similar to that of MeasurementReport, so it should be handled in the same way.
	Can be sent (unprotected) prior to security activation

	Kyocera
	We don’t see the need to impose a restriction for the first transmission.
	Leave it up to UE implementation

	CATT
	We think the privacy of UE should be considered while reporting MBMSInterestIndication. But the detailed time point can be left to UE implementation.
	Option A2) or A3)

	NEC
	On sending the Interest indication prior to security activation, there may be some security concerns. If we want to do this, need to ask SA3 beforehand.

On sending the Interest indication prior to being redirected to another frequency (which may not ensure service continuity) while transiting from IDLE, we think this is a corner case which can be addressed by storing the MBMS frequency preference as part of the UE AS context.

We would like to avoid some systematic update to the network upon transition to CONNECTED. So our preference is: when the UE is not able to receive the service it wishes to receive, then it sends the Interest indication while in CONNECTED.
	Up to UE implementation after security activation

	Intel
	Can be left to UE implantation.
	Timing can be left to implementation, and message can be sent prior to SecurityModeComplete message

	LG Electronics
	This message could be sent any time, even before security activation. However, we do not have a strong preference for this. 
	This message can be sent any time, even before security activation.


[Issue B] Whether or not eNB indicates that UE is supposed/allowed to send MBMSInterestIndication
In Release 11, eNBs may support the MBMSInterestIndication message. So, upon reception of the MBMSInterestIndication message indicating the MBMS frequency, the eNB could initiate handover of the corresponding UE to a cell on the MBMS frequency. 
However, some eNBs may not support the MBMSInterestIndication message. Thus, it would be useless that UEs send the MBMSInterestIndication message to such eNBs because the message would not be used by the network. 
Accordingly, the UEs may need to know whether or not the serving eNB supports the the MBMSInterestIndication message before sending the message. The UEs may be able to know it by checking REL-11 MBMS assistance information from the serving cell, or by checking/receiving a new on/off indication indicating that UE is allowed to send the MBMSInterestIndication message. If such on/off indication is specified, the eNB could use this indication to control the number of message transmissions. The on/off indication may be signaled via system information or a dedicated RRC message.
Companies are invited to provide their preference for one of the options listed below:
· Option B1) UEs do not check whether or not the serving cell supports the MBMSInterestIndication message to decide transmission of the message.
· Option B2) UEs check whether or not the serving cell supports the MBMSInterestIndication message to decide transmission of the message.
· Sub-option B2-1) UEs check existence of REL-11 MBMS assistance information at the serving cell to know eNB’s support of the MBMSInterestIndication message.
· Sub-option B2-2) UEs check a new indication at the serving cell to know eNB’s support of the MBMSInterestIndication message.
· Any other sub-option?
	Company
	Comments
	Preferred option

	Samsung
	Although one may argue that a network could provide assistance (for idle) without supporting the interest indication, we think there is no real need to have a separate configuration parameter
	B2-1

	Alcatel-Lucent/Alcatel-Lucent Shanghai Bell
	 It doesn’t seem necessary to define a new indication just to inform the UE of eNB support of MBMS service continuity in connected mode (we may be able to rely on other information already available).  Which message to use as an indication to provide the possibility of transmitting MBMSIntertestIndication could be discussed after the UE behavior in CSG and legacy network is finalized.  


	B2 
[details depends on the discussion on legacy and CSG handling]



	Nokia, NSN
	A HeNB implementation may or may not support each of MBMSInterestIndication and assistance information, independently. Possibly repeated uplink indications which the eNB does not support seem undesirable to both the UE and the eNB.
	B2): for non-CSG cells B2-1) seems sufficient (by the recent agreement that also non-MBMS cells provide assistance information); for CSG cells B2-2) seems needed.

	MediaTek
	Seems at least for HeNB case, assistance information and priority of MBMS over uni-cast, i.e. UE interest indication, do not need to be coexisted, therefore, independent indication is preferred.
Also, there is no need for eNB to receive such indication even when the network is not congested. However, assistant information shall always be provided on an MBSFN frequency.
	B2) in general, and prefer B2-2).

	ZTE
	Similar reason as Samsung.
	B2-1

	Ericsson, 
ST-Ericsson
	It is unclear whether a CSG might potentially support the MBMSInterestIndication and outbound mobility to the macro layer, while not providing MBMS assistance information.
For non-CSG cells, RAN2 has agreed to provide MBMS SAIs. Such assistance information can be used by the UE to derive that the MBMSInterestIndication is supported by the eNB.
	Same as ALU: B2
[B2-1 seems sufficient, but we need to conclude on CSG handling first]

	Hitachi
	At least, it should be avoided that UE uselessly repeats MBMSIntertestIndication to eNB which does not support this. Therefore B2 is necessary. 
Regarding CSG handling, we agree with Nokia/NSN and MediaTek that HeNB would not necessarily support both MBMSInterestIndication and MBMS assistance information. Then UE cannot always rely on MBMS assistance information.
	B2
B2-2 will be needed for CSG

	Qualcomm
	We share the same opinion as Ericsson/ST-Ericsson and ALU
	B2, with discussion for details

	ITRI
	We think B2-1 is sufficient for non-CSG cells. FFS if B2-2 is needed for CSG cells
	B2

	Kyocera
	To prevent reception of useless MBMSInterestIndication it would be preferable to have this new indication.  Further discussion is needed on whether non-MBMS cells including CSG cells should also have the option to send this new indication.
	B2-2

	CATT
	We agree with ALU.
	B2

	NEC
	There would be some SIB information (at least SAI) introduced for the purpose of service continuity. From that, the UE knows that the network supports the UE Interest indication.
	B2-1

	Intel
	Support of these two features are highly correlated in practice but may not be assumed in specification. So having a simple indication is preferable and not so complex to add given RAN assistance as SIB is agreed.
	B2-2

	LG Electronics
	We share the same view with Samsung.

The cell that provides assistance information but does not support MBMS interest indications, i.e., CSG cell, could ignore MBMS interest indication. We think that RRC of UE should not repeat a MBMS interest indication, unless UE reception status changes.
	B2-1


[Issue C] UE capability and CA configuration
If the UE is capable of receiving both unicast and MBMS on different carriers simultaneously e.g. due to CA, the UE may not need to send an MBMSInterestIndication message. Thus, the UE could check UE capability to decide transmission of the MBMSInterestIndication message.
However, even if the UE is capable of receiving multiple carriers due to CA, the UE may be unable to receive MBMS e.g. when a cell carrying MBMS is not configured as a serving cell for CA. Thus, when MBMS reception is not possible due to CA configuration, the UE may need to send the MBMSInterestIndication message in order to have PCell/SCell configuration on the MBMS frequency.
As an alternative, the UE could always send the MBMSInterestIndication regardless of UE capability and CA configuration. 
Companies are invited to provide their preference for one of the options listed below:
· Option C1) UE is required to take into account UE capability to decide transmission of an MBMSInterestIndication message. 
· If UE’s capability supports MBMS reception from either a serving cell or a non-serving cell, and so UE can receive MBMS without handover or CA configuration, UE does not send an MBMSInterestIndication message.
· If UE cannot receive MBMS e.g. due to lack of UE capability or the current CA configuration, UE sends an MBMSInterestIndication message.
· Option C2) UE is not required to take into account UE capability and CA configuration, to decide transmission of an MBMSInterestIndication message.
	Company
	Comments
	Support or do not support

	Samsung
	We think the UE should be allowed to indicate interest regardless of capability and configuration. Such a 'pro-active' indication can prevent that the network performs an undesired handover or assigns a problematic configuration
	Leave up to UE implementation

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	 We are wondering why the UE capability is discussed only considering CA context.  We think the MBMSInteretsIndication w.r.t. UE capability should also address non-CA UEs.

With regards to CA, if a CA capable UEs is capable of receiving MBMS on “n” number of frequencies and the same number of frequencies could be configured by the network as configured serving cells, the UE should indicate the interested MBMS frequencies even if the UE could receive the MBMS service without the network performing any action.


	

	Nokia, NSN
	Agree with the reasoning by Samsung. A UE implementation with a fully dedicated receiver for MBMS never used for unicast is of course possible but may be rare.
	UE may transmit MBMSInterestIndication without taking into account UE capability and CA configuration

	MediaTek
	We think MBMSinterestIndication could also reflect the MBMS reception status of a UE and is useful for eNB for CA configuration. 
	Leave up to UE implementation, i.e. there is no requirement for UE to consider UE cap with interest indication. If a UE does not report, it means the UE does not need help from eNB.

	ZTE
	In our view, if a UE wants to acquire help from network, the UE should send its MBMSinterestIndication to network regardless its capability and CA configuration.  For instance, if the UE has 3 CA frequencies capability and all its CA capability has been used by network, if the network acquires the UE’s MBMS interesting, the network can try to adjust the UE’s Pcell and Scell for supporting MBMS service and unicast service simultaneously.
	C2

	Ericsson, 
ST-Ericsson
	We think that UEs that have dedicated MBMS receivers are not in the scope of this WI. For idle, we agreed that support of MBMS reception in a non-camping cell is left to UE implementation. Similar agreement could also be captured for connected UEs.

In general, we think that MBMS capabilities will be according to the supported bands (non-CA) or supported band combination (CA). Even if the UE does not need any changes to be able to receive its MBMS services of interest, we should make sure that inter-frequency handovers or serving cell reconfigurations disallowing MBMS service continuity should be prevented.
Therefore, we think that UE’s should provide ‘pro-active’ indication to the network.
	C2, i.e. UE transmits MBMSInterestIndication without taking into account the current serving cell configuration.

	Hitachi
	It will be useful for network to receive MBMSInterestIndication, even if change of serving frequencies configuration is not required in order to let UE receive MBMS services, since in this case, this indication indicates UE desires to keep the current frequencies.
	C2

	Qualcomm
	It is beneficial for the UE to provide interest in a proactive manner, so that the network can use the information to ensure service continuity as well as to provent unnecessary handovers.  
	

	ITRI
	Even though MBMS UE can already receive the desired MBMS, we think the UE is still allowed to send the MBMSInterestIndication message to the network in order to prevent undesired handover and CA configuration.
	C2

	Kyocera
	We agree with Samsung view above.
	Leave it up to UE implementation

	CATT
	We think the MBMS UE capability should be considered as one restriction for MBMSInterestIndication reporting, because there is no point for a UE to report its interested frequencies if it is not able to operate on them. Option C1) is preferable in general, but the details of MBMSInteretIndication reporting concerning MBMS UE capability should be discussed further.
	C1

	NEC
	Same reasoning as Nokia/NSN.
	Leave to UE implementation

	Intel
	We agree with leaving this to UE implementation and not tying to CA capability.
	Leave to UE implementation

	LG Electronics
	As Samsung said, UE should be able to send the MBMS interest indication, regardless of CA configuration and UE capability, to avoid undesirable configurations.
	C2


[Issue D] MBMSInterestIndication for UE mobility
When the eNB receives an MBMSInterestIndication message from the UE, it is assumed that the eNB stores what is contained in the MBMSInterestIndication message for the UE. Then, for handover, a source eNB could transfer such an MBMS UE context to a target eNB for MBMS service continuity. If the MBMS UE context is transferred during handover preparation, UE does not need to send an MBMSInterestIndication message to a target cell after handover or connection re-establishment. 
Alternatively, the UE could send an MBMSInterestIndication message whenever the UE performs handover or connection re-establishment. In this case, no MBMS UE context is transferred between eNBs.
Companies are invited to provide their preference for one of the options listed below:
· Option D1: MBMS UE context is transferred during handover preparation
· Option D2: UE sends an MBMSInterestIndication message whenever the UE performs handover or connection re-establishment. (i.e. no transfer of MBMS UE context in the network)
	Company
	Comments
	Preferred option

	Samsung
	We think RAN2 should adopt a consistent principle for all UE indications (i.e. no specific decision for MBMS). See general remark b)
	Have a general discussion

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Consequences of not transferring the MBMSInterestIndication to the target cell is the possible interruption to the MBMS reception in case the target cell does not configure the MBMS frequency as configured cell. Consequences should be discussed first.


	

	Nokia, NSN
	In general, we think it is reasonable to assume that information is exchanged between source and target during handover preparation and as a result, that the UE does not need to repeat the same information after every handover. Only if new information needs to be conveyed, the UE sends something.
	

	MediaTek
	Agree with ALU, we think transfer the indication to the target cell could avoid unnecessary MBMS interruption, i.e. to remind the target eNB to configure the MBMS frequency.
	D1

	ZTE
	 We think the target eNB should acquire the MBMS UE connext to avoid MBMS interruption, and we think it is no need for the UE to re-transmit the some MBMSInterstIndication on Uu interface.
	D1

	Ericsson, 
ST-Ericsson
	Since the target eNB can initiate SCell reconfigurations before the handover is completed, which might result in service interruption before the UE has the chance to provide its MBMS interest to the target eNB, it seems beneficial to exchange the UE context already during the handover procedure.
For radio resource saving, it is in general beneficial to exchange UE indications between eNBs. In contrast to other UE indications, MBMS has a time critical aspect because late indications could result in MBMS service interruption.
	We tend to D1

	Hitachi
	It is reasonable to send this to the target eNB.
	D1

	Qualcomm
	We share the opinion that is beneficial to exchange the information at network level between source and target nodes. 
	D1

	ITRI
	We think the MBMSInterestIndication information should be forwarded to the target eNB during handover preparation.
	D1

	Kyocera
	We also agree that MBMSInterestIndication should be transferred to the target cell.
	D1

	CATT
	While performing handoff, the unexpected interruption of the MBMS services on the target eNB should be avoided.
	D1

	NEC
	We agree with Samsung.
	Have a general discussion

	Intel
	We also support passing this context information as part of HO. 
	D1

	LG Electronics
	Transfer of MBMS UE context can reduce the number of MBMS interest indication transmissions that may have the same content. 
	D1


3 Summary
In summary, it was clearly shown in the email discussion that a majority of companies have the following preferences and so we propose that RAN2 agree the following preferences:

1. UE in RRC_CONNECTED is allowed to send the MBMSInterestIndication message any time, even before AS security activation.

2. UE needs to check whether or not the serving cell supports the MBMSInterestIndication message to decide transmission of the message.
3. UE is not required to take into account UE capability and CA configuration, for decision on transmission of an MBMSInterestIndication message, (i.e. this is left to UE implementation and so has no impact on specification).
4. For handover preparation, the source eNB transfers ‘MBMS UE context’ to the target eNB, if available.

If RAN2 agrees the points listed above, it is suggested that RAN2 further discuss the following open issues in this meeting or in email discussion:
· How UE knows the serving cell supports the MBMSInterestIndication 
· Option 1: Rel-11 assistance information broadcast from the serving cell

· Option 2: A support indicator broadcast from the serving cell
· What should be exchanged between source eNB and target eNB for handover preparation
· All information that UE recently included in the MBMSInterestIndication?
· Any additional information?
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