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1 Introduction

This email discussion aims to discuss and agree on the solution of the following two issues for MBMS service continuity:

1) In order to facilitate idle mode service continuity, what assistance information should be broadcast?

A) Broadcast list of MBSFN service area Id's:


- linking MBMS service to MBMS Service Area
- rely on ESG for session timing
B) Broadcast a list of almost starting/ongoing sessions in other frequencies



- solves timing of when to go to other freq and for what services? ESG?
2) In case of congestion on the MBMS layer and MBMS is prioritized:


- Who takes the initiative to release the EPS bearers (and unicast bearers)?


- Would it concern all unicast bearers or only GBR bearers?

- How is the bearer re-established after congestion?
Companies are invited to express their understanding and preference on these issues.

Please provide your input to the reflector before October 2nd.
Finalization date: Monday 3 October, midnight Pacific Time
2 Discussion
2.1 Assistance information

2.1.1 Session start time
Two options were discussed during RAN2#75:

A) Broadcast list of MBSFN service area Id's:


- linking MBMS service to MBMS Service Area
- rely on ESG for session timing
B) Broadcast a list of almost starting/ongoing sessions in other frequencies



- solves timing of when to go to other freq and for what services? ESG?
Since both options concern the session start time and session start timing info already exists in ESG during the online discussion [1], we should first try to reach agreement on whether it is sufficient to rely the existing session timing info provided by the ESG or whether additional RAN mechanism is necessary to provide session timing information.

According to TS 26.346 [2] section 7.3.2.6 and Section 8.3.1.4, session start time is already defined and shall be always available in Service Announcement (ESG):

“A MBMS download session start and end times shall be defined according to the SDP timing field ("t=") ( [14])”
Note: Only timing info is expected in ESG, no frequency info. Frequency info is known to the UE via RAN as discussed in section 2.1.2.

With the ESG solution, no additional signalling is introduced, no additional UE action is needed. Also there is no impact on UE battery consumption since the UE is not required to monitor E-UTRAN to obtain session timing information. The time provided by ESG may not as precise as indicated by Session Start message in MCCH, however as commented by Samsung “it does not matter so much if the UE monitors a few seconds unnecessarily”. The UE may not able to find the session in case the service is suspended as a result of counting (i.e. MCE deactivate the service without notifying BMSC), however this case rarely happens and therefore does not seem to be a significant problem even some of the UEs camp on the MBMS frequency unnecassarily.

Companies are expected to indicate whether they think it is sufficient to rely on the session timing info in ESG, or additional RAN mechanism is necessary.
	Company
	Comments

	Huawei, HiSilicon
	YES - We think it is sufficient to rely on ESG for session start time.

	ASUSTeK
	YES – We share the view from Huawei.

	Nokia-NSN
	NO - The start time in ESG applies to application layer only and does not give all start times of MRBs, e.g. in the case of session resumption after an encouraging counting result. 


Additionally, an MBMS session advertized in ESG may never start due to MCE’s Admission Control, or the one which was in progress can be pre-empted, resulting in UEs camping unnecessarily on MBMS layer. The agreement from the last meeting is that a UE shall not camp on MBMS layer unless the MBMS session it is interested to receive is about to start or is in progress.

Further since MBMS can be provided on multiple frequencies, a UE cannot know in advance, based only on ESG, which frequency is going to provide a service the UE is interested to receive, or which frequency is going to resume a suspended service. Hence the UE could miss such session starts/resumptions.

	ZTE
	No, we have the same point as Nokia-NSN. We think counting and Admission control are the important functions in R10, i.e., we do not agree what we have done in R10 is for the rare case. Moreover, We think the time clock in UE may be not accurate, I mean there is more or less time difference between UE and ESG.

	CATT
	Yes，We think it is sufficient to rely on ESG for session scheduling start time. Moreover there has been time synchronization requirement in TS 26.346 section4.6: ”the MBMS UEs shall be time synchronized with the BM-SC with a tolerance of +/- 10 seconds ”. So there is no problem in time synchronization. 

About MBMS session suspend and resumption introduced by counting, we think UE can get these information from MCCH.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	As pointed out in the last meeting, Option B doesn’t need to rely on session start time broadcast on ESG. The MBMS frequency-service information only broadcast on SIB when the service is about to start via MBSFN. Hence the timing information (when the service is about to broadcast via MBSFN) is implicit in Option B. 

Considering the agreement from last meeting where the UE makes the MBMS frequency highest priority only when the interested service is about to start via MBSFN, the session start time provided in ESG is not sufficient as this doesn’t provide the information whether the service is provided via MBSFN or not. 

However, if we only consider a static MBMS deployment (with no counting), the session start time at ESG can inform the UE the time the service is about to start via MBSFN.



	Intel Corporation
	We think start time in ESG is helpful for provide coarse timing information in most cases and can help with simplifying/reducing other assistance information to be broadcast as addressed in the next question. 

	Pantech
	ESG based solution may have some problem. ESG solution apply in the application layer and cannot guarantee the exact starting time for MBMS service in RAN level. Actually, we are not confirm that the timing from the ESG can useful in most case of the MBMS service. It might be difficult to receive the service on time. 

	LGE
	Yes, we think that it is sufficient to rely on ESG for session start time. In our view, when a session is scheduled to be transmitted, UE should stay on the frequency of the service area, regardless of counting results and suspension/resumption. From time to time, UE may not receive the interested service on the frequency of the service area on the scheduled time, but it seems to be not a typical case.

	NEC
	YES - We think it is sufficient to use ESG session start time. 

One of the reasons for having additional session start timing in RRC signalling would be that the network is able to predict when a session would be resumed further to encouraging counting outcome which is obviously not possible.

Also we do not see the need for having some additional delay between an encouraging counting procedure for service resumption and the service resumption itself 

(apart from the MCCH period timing for the notification).

	Qualcomm
	We tend to share the same view as other companies that ESG timing could provide sufficient base information for MBMS services, despite counting results and suspension/resumption. In fact, if for example a service is suspended (or not started) due to counting, it means that the number of interested users is low and having them staying on the frequency of the service of interest does not seem causing a severe drawback. 

	MediaTek
	No, we do not think relying ESG is enough.

Our understanding is the MBSFN area and freq info is not provided in ESG. If we rely on ESG only, then UE still has to scan multiple freqs to decide whether a service is available, there could be chance that the ESG is obsolete, or UE is actually in the area that the service is not provided, or the service is suspended. Therefore, we think it is better for RAN to provide more information to prevent unnecessary freq scan. Furthermore, if no such information from RAN, UE may need to scan multiple times.

	Ericsson/ST-Ericsson
	In general UEs should be able to rely on session start info on service layer although there may be situations where MCE has deactivate a service due to e.g. counting or ARP. This solution avoids the need of new signaling between the eNBs, which would increase standardization and solution complexity.

	ITRI
	No, we think it is not sufficient to rely on the session timing info in ESG. In our view, MBMS operation in RAN level may be dynamic and should not be based on the static and coarse information advertised in ESG.

	Orange
	ESG could be helpful in many case. But, depending on the ESG/RRC interaction reliability, a lack of information could occur. It is important to have another fallback mechanism.

	RIM
	We don’t think relying on ESG is enough except if the MBMS services are provided only in one carrier and resources in MBMS carrier is never an issue, which is not realistic


2.1.2 Broadcast what and where?

A) Broadcast list of MBSFN service area Id's:


- linking MBMS service to MBMS Service Area
The MBMS cell broadcasts in SIB13 the new IE of MBMS Service Area IDs to which the cell belongs. The UE needs to be provided via ESG with the linking between TMGI and MBMS Service Area ID. The UE then simply searches to find out whether the Service Area ID of the interested service is broadcast in neighbour cells.

Note1: It is already current behaviour that each MBMS cell is configured by OAM with the list of Service Area IDs to which is belongs. Therefore, no additional OAM work or additional M2/M3 signalling is needed with this solution. The MBMS cell simply broadcast them.

Note2: The assumption is that the number of service areas which a cell is configured is not supposed to be large.
Note3: SA4/SA5 has to be informed if this solution is agreed by RAN2
This option avoids broadcasting any MBMS related info on non-MBMS cells. It also avoids the need for the UE to monitor MCCH changes. Therefore it can also work for the UE which can not read MCCH of non-camping cell.
With this option, the UE only needs to search for the corresponding Service Area ID when it intends to receive the service and the interested service are about to start. Therefore, there is almost no impact on UE battery.

Note4: The UE only searches for Service Area ID in non-Paging Occasions, so that it will not miss any paging message sent by serving cell. Paging Occasion only occupies one subframe per paging cycle, there is no problem for the UE to do this.

No additional signalling of MBMS frequency info is necessary.

No impact to Rel9/10 UEs 
A1) Broadcast list of MBMS service area Id's for each frequency
-
linking MBMS service to MBMS Service Area
-
UE is informed about list of MBMS service areas per frequency from a serving cell
Like Option A, a SIB broadcasts the new IE of MBMS Service Area IDs to which the cell belongs. The UE needs to be provided via ESG with the linking between TMGI and MBMS Service Area ID. The UE then simply searches to find out whether the Service Area ID of the interested service is broadcast in neighbour cells.
In addition to Option A, a SIB broadcasts the list of MBMS Service Area IDs for each neighbouring MBMS frequency. That helps MBMS UEs to avoid unnecessarily checking a service area of every inter-frequency neighbouring cell via system information.
Compared to Option A, Option A1 introduces additional information on non-MBMS cells i.e. the list of MBMS service area IDs for each MBMS frequency. However, we think that at least we need this additional information for efficient UE battery management. This additional information is somewhat semi-static and so management of this additional information would be very easy in the network side, i.e. configured by OAM.
B) Broadcast a list of almost starting/ongoing sessions in other frequencies
A new SIB is defined to broadcast the list of almost starting/ongoing MBMS sessions in other frequencies. The corresponding frequency info should also be broadcast, i.e. sessions per frequency. The UE checks whether the interested service is provided by neighbour frequency by checking the session list per frequency broadcast in serving cell.

New X2 signalling needs to be defined to get the session/frequency info of neighbour MBMS cells upon each session start/stop. (Since session start/stop is dynamic, it seems not appropriate to configure it by OAM) 

This solution can also work for the UE which can not read MCCH of non-camping cell.
If all session/service/frequency info of neighbour frequencies is listed then overhead may be large, especially considering the list is multiplied when transferring from one MBMS cell to all its neighbour cells.
A new notification mechanism which is similar to MCCH change notification is introduced for this new SIB. The configuration of change notification for this new SIB is provided in the same SIB. RAN1 may need to discuss whether M-RNTI is reused in PDCCH or introduces a new RNTI. The new notification mechanism is independent of normal system information change notification mechanism therefore non-MBMS UEs and MBMS UEs of earlier Releases are not impacted.
B1) Broadcast a list of neighbour MBMS frequencies in all cells
Introduce a new IE to indicate neighbour MBMS frequency in existing SIB. 

The MBMS frequency info is configured by OAM in neighbour cells. No change to X2 is necessary.

This option has no impact on legacy UEs or non-MBMS UEs.

However, this option can not support the scenario where MBMS service is provided on multiple frequencies, since in this case the UE is not sure the service of interest is provided on which frequency and thus does not know which frequency should be made highest priority.
C) Use the current MBSFN Area ID’s:


- linking MBMS Service to MBSFN Areas
An MBMS Service Area associated with an MBMS service may contain multiple MBSFN Areas. So, another alternative is to use the current MBSFN Area ID’s broadcast in SIB13 and provide UE via ESG with the linking between TMGI and the MBSFN Area ID’s. The UE then simply searches to find out whether any of the MBSFN Area ID’s of the interested service is broadcast in neighbour cells.

Instead of linking MBMS service to MBMS Service Area ID in ESG as in option A, this option links an MBMS service to a list of MBSFN Area ID’s. No change to SIB13 is needed for this option. We think the specification impact of this option is smaller than option A.

Besides, in case of multiple MBSFN Areas supported by a cell, it is beneficial for UE to know which MBSFN Area in the cell provides UE interested MBMS service because UE only needs to monitor the MCCH corresponding to the MBSFN Area before starting reception of the MBMS service. Without this information, UE needs to monitor all the MCCHs configured in the cell. Thus, providing the list of MBSFN Area ID’s is more useful.

Note: SA4/SA5 has to be informed if this solution is agreed by RAN2.
D) Delivery of frequency information in ESG:
The frequency where the service is transmitted is provided in ESG. This method is only appropriate for static MBMS configuration. The frequency where the service is provided is semi-statically configured and frequency information is provided to the corresponding network nodes via OAM.  Note that the static resource configuration is required in distributed MCE architecture.

The same service may be provided on different frequencies at different areas. Hence the ESG should be formatted considering the location or the service area should be differentiated at TMGI allocation. If the same service is provided on two different frequencies, two TMGIs can be allocated to the service to differentiate the areas.

Companies please indicate which option you prefer. Please also provide your understanding of the complexity, signaling overhead, etc for each option.
	Company
	Comments

	Huawei, HiSilicon
	We prefer Option A. It has neither impact on non-MBMS cell, nor impact on non-MBMS UEs, nor impact on X2 interface, nor impact on UE battery. It also has relatively smaller signaling overhead.

	ASUSTeK
	We think Option C can achieve the same objectives as Option A with less specification changes. So, we prefer Option C.

	Huawei
	Comments on Option C: The concept of MBSFN Area is specific to RAN and is not part of the overall MBMS service architecture (23.246, 23.146). Significant changes to the MBMS service architecture etc. would seem to be required to provide the BM-SC/ESG with information linking TMGIs and MBSFN Area Ids. In Option A information required is already available at the eNB, It is signaled via GTP (see 29.060) to the MME etc. and all that is required is for MBMS service areas to be included in SIB 13. In addition, the UE only starts to monitor MCCH of the cell when the service is about to start or already available, there seems no obvious difference whether the UE monitor all MCCH or one MCCH in such a short period

	Nokia-NSN
	Option A would mean for a mobile UE not having discovered being within the Service area of even one service of interest indicated by ESG, that the UE would have to periodically (at least based on some indication of mobility, such as at every serving-cell change) read MIB, SIB1(, SIB13) of every inter-frequency neighbor cell, in order to check whether it has entered a new Service area. So we strongly disagree about Option A having no impact on UE battery.

Further Option A does not provide adequate session start information as we explained in the answer in section 2.1.1.

We prefer option B where at least a list of MBMS frequencies as well as a list of sessions which are about to start (to minimize overhead) are broadcast in SIB(s). This information should not be subject to a regular system information update mechanism (i.e. no value tag update) 

For always-on services like mobile TV, Option B would even work without any X2 signalling.

	ZTE
	We prefer Option B, if only MBMS frequency information conveyed on neighbor cell, signaling overhead is small. Moreover We think both option A and option C somewhat influence current MBMS infrastructure, for current structure is common for 2G, 3G and LTE. We still worry about if it is necessary and if it can only influence LTE other than 2G and 3G when SA groups (e.g., SA2, SA4 and SA5) modify current MBMS structure.

	CATT
	We prefer OptionB. And proposed to firstly study the method of only MBMS frequency information broadcasted on neighbor cell because of its simpleness and low overhead.
We think both option A and option C have impacts on SA spec and MBMS deployments but have little benefits.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	If dynamic resource allocation and counting is to be used at the MCE, we think only option B is feasible. Option B provides the accurate information on the services delivered via MBSFN in neighboring frequencies. Also the method doesn’t have any impact to CN and the procedure can be finalized between RAN2 and RAN3. 

Option B could also be used to provide the neighboring cell MBMS frequency-service information to connected mode UEs. As per the agreement from last meeting, the connected mode UEs should indicate its MBMS interest to the network at frequency level. Hence the MBMS frequency-service information should be known by the connected mode UEs as well.
The operation of Option A and C in a deployment where dynamic resource configuration used is not very clear on what is required at BM-SC and MCE and /or the required information at the time of allocation of MBMS service area ID /or MBSFN area ID to a particular service. 

If the static resource configuration is to be used (with no counting), Option D is sufficient. At least in a distributed MCE architecture where static resource configuration is used, Option D is sufficient. It is our understanding, that Option D has no standard impact and could be provided even in Rel-9 network.



	Intel Corporation
	Agree with Huawei/others that RAN level information may not be known at service layer so option C may involved some cross layer violation. Also agree with CATT on exploring simplest assistance information, e.g frequency of MBMS bearing carriers and only add additional information such as MBMS subframes and MCCH location (e.g. SIB13 type info) or list of eminent services as suggested in option B, if we see substantial benefit. 

	Pantech
	In option C, MBSFN area information is not needed to treat in application layer because it is RAN specific information. We believe that the MBMS carrier information related MBMS service can be useful for UE to receive MBMS.

	LGE
	We somewhat prefer Option A because it has less impact on the specs. However, Option A may have some impact on UE battery consumption, as Nokia-NSN indicated in the table below. i.e. UE would have to read MIB, SIB1(, SIB13) of every inter-frequency neighbor cell e.g. upon cell change or periodically, in order to check whether it has entered a new Service area.
As a UE vender, we feel that efficient UE battery management is important. Thus, it is beneficial that cells additionally broadcast minimum information which is list of MBMS service areas per frequency. Thus, MBMS UEs could avoid unnecessarily checking a service area of every inter-frequency neighbouring cell.

In summary, we prefer Option A1 i.e. Option 1 with signalling of additional semi-static information.

	NEC
	We prefer option B where at least a list of MBMS frequencies is needed.

Option B could also serve the purpose of service continuity in connected mode where it was agreed at last meeting that the UE would indicate the MBMS frequency where services of its interest are to the network.

	Qualcomm
	We think that option D could be a possible basic solution providing information in terms of mapping between TMGI, time and frequency. It is probably sufficient for static configuration and also valuable for more dynamic allocations in most cases. 

To account for different provision of the same services in different areas, the proposed information in ESG could be complemented by including also the Service Area ID.

To complete the solution, the Service Area ID could then be broadcast in SIB of the serving cells and of neighbouring cells, so that the UE can use it to link it to the information provided via ESG and identify the appropriate cell/layer to camp on. This way, the overhead for the SIB is limited, compared to e.g. transmit the TMGIs of several services.

	MediaTek
	We agree with NSN’s comment on option A, we think it requires UE periodical check and impacts the power consumption. 

We do not think MBSFN area ID could be provided in ESG, since it is a RAN information.

We think option B could be the baseline. A new SIB is defined to broadcast the list of almost starting/ongoing MBMS sessions in other frequencies. We think with proper SIB design, it could have no impact on Rel-8/9/10 UEs. For non-MBMS cell, it must get MBMS information from neighbor cell, e.g. X2, we think additional complexity is acceptable. Since for most services, this information is semi-static or even fixed. However, it could significantly save UE power consumption.

	Ericsson/ST-Ericsson
	We think frequency info on service layer is sufficient i.e Option D We could also consider MBMS service area ID on NAS and AS as complement (e.g. if service is provided on different frequencies in different areas). This would be similar to the solutions suggested by Qualcomm.

	ITRI
	We prefer Option B. In our view, MBMS operation in RAN level may be dynamic and should not be based on the static and coarse information advertised in ESG.

	Orange
	I m not sure option C is feasible. BMSC is not aware about MSBFN area id, so the mapping between the TMGI and the MBSFN area id are not known by the BMSC (which fills in the ESG). Option B is preferable for Orange. 

	RIM
	We prefer option B with a list of MBMS frequencies and corresponding sessions which are running or about to start. The SIB13 content in broadcast may require coordination via X2


2.2 Release of EPS bearer
2.2.1 Who takes the initiative to release the EPS bearers when MBMS is prioritised?
The EPS bearers may be released by UE or by network. In any case, the UE should first decide whether MBMS is prioritized over unicast before releasing any EPS bearer. The EPS bearer is release only if the UE decides to prioritize MBMS over unicast. The only input for the UE to make such decision is user interest. This interest could be semi-static, independent of exact type of ongoing unicast application or MBMS service(s) being received and could be pre-set by the user. Alternatively the interest could be dynamic since it could depend on the exact type of ongoing unicast application and/or the specific MBMS service(s) being received and therefore interaction with the user is requested whenever prioritization is necessary. Although the later one is more complex, it seems more logical to assume user’s interest may change from time to time depending on the ongoing services. 
· If the EPS bearer release is initiated by UE, it is assumed that the UE is informed by the network of the congestion on MBMS frequency layer. The UE should also be informed when there is no more congestion.

· It is FFS whether the information should be congestion indicator per frequency or just one bit congestion indicator;

· It is FFS whether such information should be sent in a new message or in an existing message.

· If the EPS bearer release is initiated by network, it is assumed that the network is informed by the UE whether the UE prioritize MBMS or unicast. One bit indicator should be enough. This indicator can simply be included in UE’s MBMS interest.

Companies are invited to indicate whether you think the EPS bearer release should be initiated by UE or network. Please explain the reason and/or any other consideration.

	Company
	Comments

	ASUSTeK
	Firstly, we share Huawei’s view that user’s interest may change depending on the ongoing services and thus user should be involved in service prioritization.

The case which requires the user to determine service priority is when the MBMS frequency layer is congested. It doesn’t seem to be a good idea to prompt the user to do service prioritization every time when a UE intends to send MBMS interest information to the network. Furthermore, the service priority may need to be updated again once MBMS services or unicast services change. We don’t think the user will be happy about this.
To avoid unnecessary bothers to the user, we suggest that the UE should be aware of the congestion status on the MBMS frequency layer so that the user needs to do service prioritization only when the MBMS frequency layer is congested. Once the UE prioritizes the MBMS service, it is straightforward for the UE to release the EPS bearer as in UMTS. Thus, we prefer the EPS bearer release is initiated by UE.

	Huawei, HiSilicon
	We believe that the EPS bearer release can be initiated by the network without impacting the core network (no impact on S1 etc.). We prefer the network to take care of initiating EPS bearer release. The core network would only seem to be impacted if we want the network to take care of re-establishing EPS bearers.

	Nokia-NSN
	NW should be in control of bearer release. We assume that some priority information from the UE would be required in this case (e.g. 1 bit MBMS vs. unicast priority included in the MBMS Interest message)

	ZTE
	We think NW initiates to release GBR EPS bearers.

	CATT
	NW should be in control of bearer release. When source eNB is provided with some priority information (MBMS vs. unicast) from the UE, it can transmit this information during HO preparation to assistant the target eNB’s HO decision when congestion happens. 

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Network should be in control of bearer or connection release. However, the UE should be in charge of decision on whether MBMS take higher priority over unicast service during the congestion period. This means the UE should be able to receive paging and know who is calling and/or originate new calls and change the priority while receiving a MBMS service based on the importance of the incoming unicast service call. In addition to the priority indication by the UE, the UE may take action to not to answer a unicast service call based on its interest.

	Intel Corporation
	We also prefer priority/preference indication by UE and Release of unicast bearers by NW if needed.

	Pantech
	Network should control the bearer release.

	LGE
	In our view, NW should takes the initiative to release the EPS bearers. UE could inform NW about UE’s preference between MBMS and unicast.

	NEC
	We think NW initiates to release EPS bearers, beginning with those  taking the most resources). The reason is that independently of MBMS, whenever a frequency layer is congested, it is currently the network who releases the bearers and does not ask the UE to do it.

	Qualcomm
	We share the same view as Nokia-NSN: the network should control the bearer release due to congestion situation and the UE can include a unicast priority bit in the MBMS interest message: when the bit is set, the network will ensure the UE can receive at least one non-congested layer for unicast services. 

	MediaTek
	We think NW should be in control of bearer release with UE provides assistant information, the details of such assistant information and mechanism is to be discussed. 

	Ericsson/ST-Ericsson
	NW control - Reuse existing congestion control mechanisms (ARP) as far as possible. We also see benefit in having the UE signal priority information in the interest indication.

	ITRI
	We also share the same view as Nokia-NSN: NW should be in control of bearer release. Besides, NW has more information about the congestion situation than the UE, so NW can do better optimization.

	Orange
	We prefer to keep the control within the network. Indication/preference could be provided by the UE.

	RIM
	We also think NW should be in control to release the bearer. The congestion is detected by NW anyway and the NW knows the unicast service that a UE is engaging, i.e. the NW will not release an important unicast service


2.2.2 Would the EPS bearer release concern all unicast bearers or only GBR bearers?
GBR bearers are considered to be released in case of congestion and the QoS of GBR bearers can no more be satisfied. As non-GBR is delivered with best effort, it seems not necessary to immediately release non-GBR bearer when the congestion is not so serious. It is obvious beneficial for the UE to keep both MBMS and some of the unicast bearers. However, when the congestion gets more serious, the user may switch off the remaining non-GBR applications.

· If the EPS bearer release is initiated by UE and all bearers are released upon receiving the congestion indicator, no special handling seems needed.

· If the EPS bearer release is initiated by UE and only GBR bearers are released upon receiving the congestion indicator, the network may (depends on network RRM policy) handover the UE to non-MBMS frequency layer if the congestion on MBMS frequency layer is serious. In this case, if the user is willing to continue to receive MBMS service, it may switch off the non-GBR bearer as well and moves to idle then makes the MBMS frequency highest priority. However, it is doubted whether the use is smart enough or has sufficient 3GPP knowledge to know he can get MBMS service by switching off all unicast application. One way to solve this potential problem is the network sends two-bit congestion indication to the UE to indicate whether all bearers or only GBR bearers has to be released in order to keep MBMS reception.

· If the EPS bearer release is initiated by network, the network may decide to whether release only GBR bearers or all bearers depending on the congestion situation. No special handling seems needed in this case.

Please provide your consideration on this issues and your preference on whether all unicast bearers or GBR bearers should be released in case of congestion.

	Company
	Comments

	ASUSTeK
	It doesn’t seem significant for a user who is enjoying an MBMS service to also keep non-GBR applications at the same time especially in the rare situation of network congestion. So, we don’t think the gain justifies the cost. We prefer UE releases all unicast bearers as in UMTS.

	Huawei, HiSilicon
	We also prefer that the network releases all unicast bearers.

	Nokia-NSN
	This should be left up to NW discretion.

	ZTE
	We have no strong opinion; we think RAN2 should have more time to discuss this issue. But until now, we slightly prefer NW releases only GBR bearers.

	CATT
	We prefer that NW only release GBR bearers. As non-GBR bearers always occupy little resource, especially the default bearer, it is better to admit non-GBR bearers to the most extent. Even only admitting default bearer can provide better user experience. Only when NW cannot admit default bearer, it can release the UE (i.e. release all unicast bearers).

	Alcatel-Lucent/ Alcatel-Lucent shanghai Bell
	This is up to the NW. The network either decides to release some bearers or connection

	Intel Corporation
	We also think network should decide based on preference set by UE if available.

	Pantech
	We think this issue depends on the decision from network. And, UE’s preference for MBMS should be also considered.

	LGE
	This could be left to NW decision.

	NEC
	From our previous comment on preference on release by the network, we think it is up to the network to first release the bearers that take the most of resources, here it would be the only GBR ones. Then, if the network judges that it is not sufficient to alleviate the congestion, then it could release more resources. Alternatively, the network could redirect the UEs to less congested frequency layers. We think a network alternative is more flexible than a UE alternative: indeed we would not need to consider the case when if for some reason the UE reestablishes the bearer after the network has requested the UE to release it, which would not help in addressing the congestion situation.

	Qualcomm
	We share the same view of CATT on the opportunity to keep the default bearer, but we do not see the need to specify that in the standard, it can be left to the network implementation.

	MediaTek
	We also think this could be left to NW implementation. UE indicates its priority and NW could make decision on whether to release all bearers (RRC release) or only GBR bearers.

	Ericsson/ST-Ericsson
	Default bearer release should be up to network configuration and subject to operator specific ARP settings. We currently do not see anything is needed w.r.t specification.

	ITRI
	This can be left to NW implementation.

	Orange
	We think that the network shall do it best to make the handover successfully (NT implemenation). But, the RAN shall respect the QoS (ARP QCI etc…) of the bearers, so it can decide to release bearers with a lower priority than eMBMS bearer priority setting.

Note that the default bearer shall be maintained whatever it happens.

	RIM
	NW should decide to release GBR or other bearers


2.2.3 How is the bearer re-established after congestion?
If all bearers are released (the UE goes to idle mode), the UE should be informed not to try to re-connect to the network during the congestion. The possible way of informing UE could be:

· Option A: A ‘(extended) wait time’: similar to the one used in RRCConnectionReject message. The exact value range can be FFS. The UE will not try to re-connect during the period of (extended) wait time; The UE may try to re-connect after the expiry of (extended)wait time.
· Option B: A cause value (‘congestion’): when the UE receives this cause value, the UE will not try to re-connect during a pre-defined period of time, e.g. 300s. The UE may try to re-connect after the pre-defined period of time. If the bearer release is initiated by network, this cause value can be defined as new releaseCause in the RRCConnectionRelease message; if the bearer release is initiated by UE, the congestion indicator should be sufficient. 

· Option C: A pair of cause value (‘congestion’ and ‘alleviation of congestion’): The UE will not try to re-connect after ‘congestion’ is received; The UE may try to re-connect again after ‘alleviation of congestion’ is received. Additional signalling, e.g. a new message, is needed to transfer the ‘‘alleviation of congestion’ compared to Option B.

If only GBR bearers are released, similar discussion can take place. The UE will not try to re-establish bearers during certain period of time.
Please provide your view below on how the bearer is re-established after congestion. 
	Company
	Comments

	ASUSTeK
	We think the current mechanism of (extended) wait time should be sufficient to handle this issue.

	Huawei, HiSilicon
	We prefer that re-establishment is performed by the UE and also think that the current extended wait time should be used.

	Nokia-NSN
	The UE should be handled like any other UEs in case of congestion, using existing mechanisms, e.g. wait time in RRCConnectionReject or Access Class Barring.

	ZTE
	We have the same view as Nokia-NSN

	CATT
	We prefer that re-establishment is performed by the UE, using existing mechanisms, e.g. extended wait time. And eNB may redirect the UE to the MBMS frequency when UE is released to assist idle mode MBMS continuity.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	We don’t think the “wait time” concept would allow the user to re-priorities a unicast service over MBMS during congestion period. We strongly think the user should be provided with the opportunity to change it is decision based on the importance of incoming call when the congestion is ongoing. For example, the UE receive a VoIP call from very important caller while receiving MBMS on congested frequency, there should be a mechanism for the UE to answer the call if the Ue decides to do so. 

In case the network release some of the unicast bearers, it is not clear how a “wait time” concept could be used by the UE in case it wants to start a application. Note that the UE doesn’t have information of what application is mapped to what bearer or whether it is GBR or non-GBR bearer.   

	Intel Corporation
	Agree with other companies on reusing the existing mechanisms.

	Pantech
	Agree to use current ‘wait time’ to handle this issue.

	LGE
	We share the same view with Nokia-NSN. The existing mechanisms would be sufficient to handle this case.

	NEC
	We think the current mechanism of (extended) wait time should be sufficient to handle this issue.

	Qualcomm
	Agree that existing mechanisms are sufficient and that the UE shall be handled like in any other situation with network congestion.

	MediaTek
	For releasing all bearers case, we agree with NSN and other companies that existing mechanism, e.g. wait timer in RRCConnectionRelease and ACB, for congestion is good enough. We doubt that the extended wait timer is suitable here. For releasing GBR bearer case, we assume this imply that congestion is not too serious, therefore no mechanism is needed.

	MediaTek
	For releasing all bearers case, we agree with NSN and other companies that existing mechanism, e.g. wait timer in RRCConnectionRelease and ACB, for congestion is good enough. We doubt that the extended wait timer is suitable here. For releasing GBR bearer case, we assume this imply that congestion is not too serious, therefore no mechanism is needed.

	Ericsson/ST-Ericsson
	We think relying on existing mechnaisms is a sufficient starting point. 

	ITRI
	We have no strong opinion but we agree ALU’s concern that the UE should be provided with the opportunity to re-priorities a unicast service over MBMS during congestion period.

	RIM
	We share the same opinion to use existing mechanism. If the UE changes priority, UE can try to reconnect


3 Summary and Proposals
3.1 Summary
20 companies participated in the email discussion.

Concerning the Session Start Time, 10 companies agreed that it is sufficient for the UE to rely on the Session Start Time provided by the ESG to determine when to reselect to MBMS frequencies and to attempt to receive MBMS services. The other 10 companies disagreed. The main concern is the case where the service is suspended as a result of counting or ARP. Some companies also worry about the UE does not know the MBMS frequency, however we would like to remind that how the UE knows the corresponding MBMS frequency is an independent issue and is discussed in section 2.1.2 separately.
Concerning the provision of Assistance Information, many different views were expressed and new proposals (beyond those discussed during RAN2#75) were put forward. A summary of all 6 options is provided in Annex A.
Concerning Release of EPS Bearer (in case of congestion) when MBMS is prioritized, 19 companies preferred that the network should take care of this. Only one company preferred tio UE to take care of it.
Concerning Release of all EPS Bearers or only GBR Bearers, 3 companies preferred the network to release all EPS bearers. 1 company prefers that NW only release GBR bearers. 15 companies prefer the network to leave it to the network to make an appropriate decision.
Concerning How is the bearer re-established after congestion, 17 companies prefer the UE to do it using existing mechanisms ((extended) wait timer). 3 companies think that some new mechanism is needed to enable the UE to re-establish the bearer. It has to be noted that if the network decides not to release all bearers and the UE is not expected to re-establish bearer during congestion then it seems the extended wait timer needs to be introduced in e.g. RRCConnectionReconfiguration message.
3.2 Proposals

Based on the above summary we propose the following should be agreed by RAN2:
· The network shall take care of EPS Bearer release (in case of congestion) when MBMS is prioritized
· The UE shall include one-bit MBMS vs. unicast priority in the MBMS interest sent to the network 
· It is left to network implementation whether all bearers are release or only GBR bearers are released
· The UE is required to take care of bearer-re-establishment after congestion
· Existing mechanism (extended wait timer and ACB) shall be used by the UE for bearer re-establishment at least for the case where all bearers are released.

·  RAN2 is requested to confirm in case not all bearers are release whether extended wait timer should be used or no change to the specification.
RAN2 is requested to further discuss whether it is sufficient to rely on the session timing info in ESG, e.g. whether the case where the service is suspended as a result of counting or ARP will cause significant impact on UE/network performance. If it is not considered as sufficient, RAN2 is requested to further discuss whether it is up to UE implementation to take necessary action (e.g. back to normal cell reselection priority after a pre-set timer expires) or additional RAN mechanism is necessary.

Concerning the provision of Assistance Information, RAN2 is requested to consider the options which are summarized in the AnnexA, taking into account the following issues:
· Previously RAN2 agreed that MBMS can be provided via multiple frequencies. From the Chairman’s Notes from RAN2#75 we have “3a: 
MBMS can be provided on more than one frequency.” Option B1 therefore does not seem suitable, i.e. the UE does not know the service of interest is provided on which MBMS frequency if several MBMS frequencies are indicated, thus the UE does not know which frequency should be made highest priority.
· If operators can ensure that some set of services are provided on the same frequency everywhere throughout the PLMN or two different MBMS service area IDs are allocated if the same MBMS service is transmitted in two different frequencies in two different locations (LS to SA may be needed) then Option D can be adopted; otherwise, it is not suitable.
· Each TMGI is 32 – 48 bits (PLMN index can not be used in neighbour cells) and in theory, the maximum number of services per MBSFN Area is 29*15=435. The number of services provided per frequency is larger than that of a single MBSFN Area. If there are N MBMS frequencies, this number may be multiplied by N. However, as discussed in RAN2#75, the physical layer in EUTRAN limits the size of one SIB to160 or 220 octets (depending on system configuration). As a result the maximum number of TMGI per frequency which can be broadcast in a SIB is limited to 26/N or 56/N (depending on system configuration). Although in most case it is unlikely to have 435 services per frequency, it could be questionable whether .26/N or 56/N is an acceptable maximum number in classic cases. RAN2 is kindly requested to consider if it is practical maintain on all cells to list the ongoing services related to each MBMS frequency (i.e. a list <freq. + TMGI list>. Is Option B practical?
RAN2 is requested to make a decision regarding which Option should be selected.
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Annex A: Brief Description and Comparison of Options 
	
	Option A
	Option A1
	Option B
	Option B1
	Option C
	Option D

	Description
	Link Service Area ID to TMGI in ESG;

List of Service Area IDs broadcast in SIB13 of MBMS cells
	Link Service Area ID to TMGI in ESG;
List of Service Area IDs per frequency in a (existing or new) SIB broadcast from all cells.
	List of <MBMS freq. +TMGI list> broadcast in new SIB of all cells
	List of MBMS freq. broadcast in all cells
	Link MBSFN Area ID to TMGI in ESG;
	Link MBMS frequency to TMGI in ESG

	Impact on RAN
	Add new IE Service Area ID list in SIB13 of MBMS cells

No impact on X2
	Add new IE Service Area IDs per frequency in a (existing or new) SIB in all cells including non-MBMS cells;

No impact on X2
	Add new SIB containing List of <MBMS freq. +TMGI list> in all cells including non-MBMS cells;

Define new notification mechanism which is similar to MCCH change notification for this new SIB. (This mechanism is independent of normal SIB change notification) The configuration of change notification for this new SIB is provided on itself.
RAN1 may need to discuss whether M-RNTI is reused in PDCCH for the new SIB notification or introduces a new RNTI.
X2 impacted to inform neighbour cells of every session start/stop in MBMS frequencies
	Add New IE to indicate MBMS frequency in existing SIB of all cells including non-MBMS cells.
No impact on X2
	None
	None

	Impact on CN or Architecture
	None
	None
	None
	None
	Significant changes:the BMSC has to be informed by MCE of the linkage between MBSFN Area ID and TMGI
	Some discussion may be needed with SA groups to provide linkage of TMGIs to frequency information

	Impact on OAM
	None

See Note 1
	Info on Service Area IDs per frequency needs to be configured at neighbour cells.
	None
	The MBMS frequency info needs to be configured at neighbour cells.
	None
	The MBMS frequency info is configured at corresponding network nodes by OAM 

	Legacy impacts
	None
	None
	None
	None
	None
	None

	Muti -frequency support
	YES
	YES
	YES
	NO (i.e. the UE does not know the service of interest is provided on which MBMS frequency if several MBMS frequencies are indicated, thus the UE does not know which frequency should be made highest priority).
	YES 
	Yes 
But the assumption is that a service is provided semi-statically via same frequency

	Battery
	1 the UE read SIB1(, SIB13) of all neighbour EUTRAN frequencies once;

2 If the concerned Service Area ID has not been found and the UE reselect to a new cell and the interested service is still ongoing, the UE repeats step1. In most cases, cell reselection does not happen frequently.

3 The UE monitor the MCCH of all MBSFN Areas of the camping MBMS cell after reselecting to MBMS frequency.
	1 The UE read the  (existing or new) SIB of serving cell once
2 the UE read SIB1(, SIB13) of the MBMS frequency indicated by the serving cell in step1 once;
3 If the concerned Service Area ID has not been found and the UE reselect to a new cell and the interested service is still ongoing, the UE repeats step1 and 2. In most cases, cell reselection does not happen frequently.
3 The UE monitor the MCCH of all MBSFN Areas of the camping MBMS cell after reselecting to MBMS frequency.
	1 The UE keeps monitoring the update of the new SIB in serving cell until the TMGI of the interested service is found.

2 The UE monitor the MCCH of all MBSFN Areas of the camping MBMS cell after reselecting to MBMS frequency.
	1 The UE read the existing SIB of serving cell once
2 The UE monitor the MCCH of all MBSFN Areas of the camping MBMS cell after reselecting to MBMS frequency..
	1 the UE read SIB1(, SIB13) of all neighbour EUTRAN cells once;
2 If the concerned MBSFN Area ID has not been found and the UE reselect to a new cell and the interested service is still ongoing, the UE repeats step1. In most cases, cell reselection does not happen frequently.

3 The UE only monitor the MCCH of specific MBSFN Areas of the camping MBMS cell after reselecting to MBMS frequency.
	1 UE reselects to indicated frequency, and monitor the MCCH of all MBSFN Areas of the camping MBMS cell 

	Impact of service being stopped or suspended
	The UE is not aware of the services being stopped or suspended, thus it may still stay the MBMS frequency in this case.

Depends on implementation, the UE may choose to stay in MBMS frequency or use a timer, i.e. resume to normal cell selection process when the timer expiry.
	Similar as Option A
	None
	Similar as Option A 
	Similar as Option A
	Similar as Option A


Note 1: Service Area ID is 16 bits. In theory a cell could belong to a maximum of 256 MBMS Service Areas. 

Note 2: Each TMGI is 32 – 48 bits (PLMN index can not be used in neighbour cells) and in theory, the maximum number of services per MBSFN Area is 29*15=435. The number of services provided per frequency is in most cases larger than that of a single MBSFN Area. If there are N MBMS frequencies, this number may be multiplied by N.
