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1
Introduction

In RAN2#76 There was a discussion, the following discussion took place about MBMS and UEs in RRC_Idle:

	R2-115728
Cell Reselection rules for Ues active in MBMS; Nokia Corporation, Nokia Siemens Networks; Disc; 

Proposal 1:

-
ZTE wonders whether this is for the IDLE mode. Nokia confirms it is for IDLE mode. ZTE thinks that a UE might prioritize MBMS and not start a unicast session. Samsung wonders whether we would forbid the UE to receive MBMS or just to camp in the cell. Chairman thinks that there is no need to forbid receiving MBMS but rather an interest from the network to avoid RRC Connection Establishment and maybe TAU. 

-
ALU thinks that for connected mode we added functionality to allow a UE to stay in a congested cell. So, why do we not want to allow this for IDLE. 

-
Samsung thinks there are two solutions:


a) Do as suggested as done here but allow the UE to receive MBMS


b) Allow the UE to camp on the congested cell but avoid connection establishment. 

-
Nokia agrees that a) would still allow the UE to camp on the cell. 

-
QC wonders whether we loose service continuity if we forbid the UE to camp on the MBMS frequency. 


-
LG thinks that we have also no control for CSG. Nokia thinks that for CSGs the number of UEs accessing it is very low. Therefore, there is no such problem. Therefore, there is no reselection priority. For MBMS there may be many UEs and therefore control is needed. 

-
Samsung assumes that we need just one mechanism and it could be like a) or more like b). 




Which resulted in the agreement of having email discussion trying to solve how to progress the issue:

	· Email discussion until next meeting to discuss congestion handling (focus on the two approaches outlined in this meeting) (Nokia)



This document is summary of this email discussion.
2
Problem we are trying to solve

In RAN2#74, the following agreements about MBMS and UEs in RRC_Idle were made:

	Agreement:

1) 
While receiving an MBMS service, the IDLE mode UE will autonomously make the frequency the highest reselection priority. 


- still normal priority based reselection rules apply 

Questions:
A) It is FFS when exactly the UE can make this freq the highest priority (e.g. already on interest, only at session start,...)

B) It is FFS how the UE finds out a session is going to be provided on the MBMS CC.


The first FFS was further clarified in RAN2#75:

	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 a session is already available or about to start via MBSFN. 

            - FFS how the UE becomes aware of this.




Given the agreements so far, should MBMS become popular on a large scale, it would mean that a majority of UEs could act against the cell reselection priorities set by the network with signalling (SIB or dedicated reselection priorities). 

In this kind of scenario there could be adverse impacts in terms of load-balancing of network-access attempts by the UEs as the congestion on layer where MBMS is provided could become intolerable.

So as an example let’s consider 2 carrier frequencies – Carrier A and B, and carrier B is having MBMS service. In this kind of situation with existing agreements and MBMS becoming widely adopted in the NW -  lots of UEs may be camping on carrier B i.e. MBMS interested UEs + UEs camping on that carrier due to normal reselection rules (e.g. radio conditions being such). But what is really the problem:

1. Is it acceptable to have MO and MT calls concentrated on MBMS carrier even if it is congested?  

2. Is it acceptable to have most of the TAUs to be concentrated on MBMS carrier even if it is congested?

Company comments on the problem:

[Qualcomm]: In our understanding, in case MBMS becomes very popular on a large scale, it would mean that operator will need to take this into account when planning and configuring the system, in order to prevent unsustainable situations. Considering the example above, it seems to us that an appropriate planning will configure MBMS on both carriers splitting the different services according to their popularity. This way the possible imbalance of UE distribution in idle mode could be mitigated from the beginning.
[MediaTek]: We agree with Qualcomm’s comment. If there are multiple frequencies and congestion happens on one frequency, we think it is not difficult for network to turn other non-MBSFN frequency(s) to MBSFN frequency(s), so with good planning, congestion should not be persistent. Also, ACB could also help.

[Intel]: We agree with the potential problem if MBMS is deployed with widely pouplar content and resulting occasional signalling overload may not always be handled best with planning only solutions. More specifically, if RAN level assistance for MBMS service continuity is agreed to be used, adding simple flags/indications to address/control these problems may not be too difficult and may help with flexible deployments without affecting non-MBMS UEs.

[Nokia]: For us it seems a bit dangerous assumption that NW can always handle the MBMS via additional MBMS carriers. We tend to agree that probably one could solve the very successful deployment of MBMS by allocating multiple carrier frequencies for MBMS. Of course this would mean that operator needs to have eNBs supporting MBMS on multiple carriers and possibly even some popular MBMS service distributed on both carriers thus wasting some radio resources. Maybe even some extra HO/reselections are needed based on the service interest of the user. But definitely this is one method to lessen the issue – especially as it does not have any RAN2 impacts. Probably it would be good to get some operator inputs as well whether they see any problems of allocating multiple MBMS carriers in order to avoid congestion of one carrier. Mainly the problem is that if later the problem is so big that something is needed then it is already bit late – Existing UEs cannot be suddenly updated to help the NW.
[RIM] we think the popularity of a certain MBMS service is not always predictable. It is good to have a mechanism to avoid congestion besides careful NW planning, and before too late. NW should be able to indicate to idle UE in the MBMS carrier, that the idle UE (temporarily) cannot establish connection. It is UE decision to stay in MBMS carrier if it is prioritizing the MBMS service or to move to less-congested/non-MBMS carrier if it needs to establish connection

[Kyocera]: We agree with the above companies’ views that the congestion problem is real and should be avoided so we do not think it’s acceptable to have MO and MT calls concentrated on MBMS carrier if it’s congested. However, from the above solutions pointed out by Qualcomm, MediaTek and Intel there appears to be enough flexibility in RAN implementation to avoid this type of congestion so we don’t think additional controls to restrict UE’s camping on MBMS frequency is needed.
[ZTE]We think good NW planning can well resolve the possible risk of carrier congestion. For instance, NW can allocate more unicast resources when more popular MBMS services (e.g., football show) share the same carrier with unicast services, NW can also handover CA capable UEs in connected state to other carrier in advance when the carrier is nearly congestion. So we agree with Qualcomm, MediaTek, Intel and Kyocera that MBMS frequency congestion can be avoided by flexible network planning. We have already submitted one contribution (“R2-115775
Avoidance of MBMS frequency congestion”) at the last meeting on this topic (not presented due to lack of meeting time).
[Orange]: Orange supports the Nokia’s proposal. It’s important to always keep control of camping strategy. Depending on the service based camping policy, on the carrier deployment context and on the Network load, the eMBMS autonomous camping could be unmanageable by the operator in some cases. A mechanism to prevent these scenarios is consequently very useful, not just nice to have. 

[NSN]: We agree with RIM about the (non-)predictability of popularity on different MBMS services. Therefore we see controlling UE behavior by signalling as a more flexible approach able to react at short notice. Splitting MBMS services across carriers, i.e. introducing additional fixed boundaries between their radio resources can result in inefficient radio-resource use not only for reasons mentioned by Nokia but also because of reduced statistical-multiplexing gains in dimensioning the radio-resource allocations. Also the user browsing through TV channels provided on different carriers can cause a lot of handover ping-pong and may result in unacceptably long channel-change time as perceived by the user.

[Ericsson, ST-Ericsson]: We expect that the operator/network can often avoid overload situations by proper dimensioning and configuration of (re)selection priorities. And in most situations, ACB can be reused, which should not be restricted to MBMS UEs only, but should hit all UEs equally on a congested carrier. However, we agree with Nokia that we cannot always rely on proper network planning and configuration. If there is a large number of MBMS UEs that – even if this is only during a limited amount of time – autonomously prioritize the MBMS frequency, the network has no means to cope with the situation. Furthermore, MBSFN areas are expected to cover large areas, in which the operator may not have the possibility to configure another frequency for MBSFN. So offloading to another MBMS frequency is not always possible. We also agree with NSN arguments about potential impacts of splitting the MBMS services across multiple carriers. Therefore, we think that a simple 1-bit indicator should be introduced to allow the network to control MBMS UEs in overload situations. For detailed discussion, see [3].
[Hitachi]: It should be carefully considered whether we can really assume that good network planning and configuration can always handle this problem. Since it is not predictable how many users will be interested in a certain MBMS service at network planning/configuration, we think it is possible that many MBMS UEs go to a certain MBMS carrier, even with well-considered network configuration. So we prefer to have means so that network can control UEs in congestion case. About the strategy of MBMS services distribution on different carriers, it would be better to hear operators' inputs, but it should be kept in mind that this would cause inefficiency (as pointed out by NSN and Ericsson/ST-Ericsson).

[NEC] Already currently the radio link can be congested due to other reasons than MBMS and mechanisms already exist to address this type of congestion. Hence for the moment we do not see any reasons to add new mechanisms for MBMS purpose.
[Alcatel-Lucent] The need for access control on a congested carrier or the severity of the congestion occurring in a practical deployment scenario, in our understanding, was already discussed in the email discussion [75b#36]. Based on the RAN2 recognition of the severity of the problem, it was agreed to include a flag in MBMSInterestIndication message indicating the UE’s willingness to prioritise MBMS over unicast if congestion has happened. As the severity of the problem has already recognised by RAN2, in our view, a solution to avoid the establishment of RRC connection by Idle UEs on the congested MBMS carrier should also be studied.
[CATT]: As each UE autonomously makes a MBMS frequency the highest priority, it is quite difficult to predict the popularity of MBMS services and the congestion of a MBMS frequency. Although the frequency congestion due to popular MBMS services can be alleviated by network planning based solutions, we still need other solutions to solve the congestion issue once a MBMS frequency is congested. Also, it is acceptable to have MT calls and TAUs to be concentrated on congested MBMS carriers, and MO calls are not acceptable.
[Huawei, HiSilicon]: We agree Nokia and NSN that it is too restrictive to rely on the allocation of several carriers for MBMS in order to avoid congestion situations. We think that it would be useful to at least disallow autonomous prioritization of the MBMS frequency.
3
Summary of solutions
3.1 
Disallowing prioritization of MBMS carrier 

To provide the network operator with a “back door”, it has been proposed to make the liberty of a UE to prioritize the MBMS frequency network-configurable - as also proposed in the e-mail discussion preceding RAN2#75 on open MBMS issues and also contributed in R2-115728.

Summary: Treatment of MBMS-providing carrier as having the highest reselection priority by the UE is allowed/disallowed by signalling.

Problem: MBMS service continuity is interrupted unless UE is able to receive MBMS layer simultaneously with unicast layer (carrier where paging messages are coming from) e.g. due to dual receiver or by time multiplexing reception of unicast/MBMS layers.

3.2

Allow the UE to camp on the congested cell but avoid connection establishment

For example in R2-116213 there was descriptions about this proposal, which is on high level summarized below.:

1. UE always prioritizes MBMS layer in reselection handling when it intends to receive the MBMS service (and session is available or about to start) Also the UE receives the paging from the camped on (even the congested MBMS frequency) and responds to the paging by establishing a connection on the same frequency.
2. UE will not start the (UE originated unicast) connection on MBMS layer as the cell is congested – This can be realized in multitude of ways e.g. 

a. Prevention could be done e.g. based on ACB – Note that responses to paging are not prevented by ACB. Additionally there is possibility to allow mo-signaling and e.g. just stop mo-data i.e. TAUs could be allowed in order to allow paging messages to be routed to correct cell. 

i. Problem: As a problem one could consider that ACB mechanism affects also non-MBMS UEs

b. Congestion indicator type of solution  

i.  A bit sent in system information indicating whether the cell is congested or not  OR
ii. Congestion ending indicated in the RRCConnectionRelease i.e. UE is allowed to establish connection for unicast (the UE originated call). Upon the connection establishment the RRC connection may be released by the network and the UE is informed of the congestion and given a congestion timer.

1. If the UE is prioritising MBMS over unicast
a. UE will not establish connection for unicast (the UE originated call) while congestion is on 
2. If the UE wants prioritise unicast
a. UE is allowed to establish a RRC connection during the congestion is ongoing (and possibly handovered to non-congested frequency) or to reselect to non-congested frequency. 
Comments;[Rapporteur] It was clarified in email that UE prioritizing MBMS over unicast (or vice versa) is UE internal operation without any air interface additions.
3.3
Possibly Other Solutions (focus on earlier two proposals as agreed as agenda for this email discussion)

4
Discussion
[Intel] The fluctuation in signalling overload due large number of MBMS UEs becoming interested in some programs and starting excessive number of MO/MT connections at certain points on the MBMS bearing cell can be hard to predict and manage as part of deployment/network planning. Therefore, simple broadcast flags/indicators as suggested in solutions in (3.1) and/or (3.2) may be useful. Such indications can simply be added to existing SIB13 or new SIB being discussed for RAN level assistance to help eNB address such occational MBMS related overloads without impacting non-MBMS UEs’ behaviour.  However, it seems like more discussion among companies is needed to make the case for such benefit and not leaving everything to network/service planning. 

[NSN]: Of the three types of connection establishments that may be concentrated on a possibly congested MBMS carrier i.e. MO calls, MT calls, and TAUs, as described in the problem statement in section 2, the solution described in section 3.2 addressed only one i.e. MO calls, which is why we prefer the solution in 3.1. We agree with Nokia in that it is important to avoid later recognizing admittance of an ill-behaving UE population in the field.

[Alcatel-Lucent] one of the main differences between the two solutions is that whether the idle UE is allowed to camp on the congested MBMS cell or not. With the first solution (in section 3.1), the UE is required to receive MBMS from a cell other than the camped on cell. Therefore, we think the first point of discussion in selecting the solution should be whether the UE is capable of receiving MBMS from cell other than the camp on cell. How much complexity would this bring to the UE implementation.  Another main difference of the solutions is that whether there is interruption to the MBMS reception while performing response to paging such that to identify the caller ID. First solution (in section 3.1) resulted in interruption to the MBMS reception while the UE can continue receiving MBMS while identifying the caller ID according to the second solution (section 3.2). Upon the identification of caller ID, the user has opportunity of either accepting the call or rejecting the call such that continue receiving the interested MBMS service.

Our understanding is that second solution (in section 3.2) addresses all three cases (MO, MT and TAU). Considering the TAU and call setup signalling only involves a small volume of data transfer over SRB, we don’t see these signalling required to be eliminated on a congested carrier. 
[CATT] We agree with 3.2.1, as the prioritization of MBMS carrier should leave to UE implementation. And the cooperation amongst 3.2.2.a and 3.2.b.ii could be sufficient for avoiding connection establishment. But the details of 3.2.2 are FFS.
[Huawei, HiSilicon] The method 3.1 addresses MT calls and TAUs in addition to MO calls but does not ensure service continuity for idle UEs interested in MBMS. With respect to TAUs, high load because of TAUs should be infrequent and can be handled with ACB for TAUs only, which still allows service for static UEs. The method 3.2 b.i. (the UE shall not establish an RRC connection for an MO call if one bit is set in system information, the UE may do it only after it gives up autonomous prioritisation of the MBMS frequency) does not avoid MT calls but ensures service continuity for idle UEs interested in MBMS. Given the objectives of this work item, we have some preference for 3.2 b.i. but we would be ok with 3.1 if it is considered suitable by interested operators. 
5
Conclusion

At the end of the email discussion following positions of the companies was provided regarding the understanding that existing mechanisms (e.g. ACB and careful NW planning) is sufficient to overcome possible problem of UE congestion on MBMS carrier:

Sufficient (5): Qualcomm, Mediatek, Kyocera, ZTE, NEC

Not Sufficient (12): Intel, Nokia Corporation, Nokia Siemens Networks, Orange, RIM, Ericsson, ST-Ericsson, Hitachi, Alcatel-Lucent, CATT, Huawei, HiSilicon
It seems that there seems to be support of doing additional mechanisms to prevent congestion of MBMS carrier, thus it seems that RAN2 could start discussing in more detail about solutions proposals – But of course as we are considering additional mechanisms to existing ones there should be general it should still be verified by RAN2 whether this is support for defining additional mechanism is sufficient.

If RAN2 agrees that some additional mechanisms is required for the UE congestion problem, then one needs to consider the current two solution directions: For the solution in chapter 3.1 (disallowing prioritization of MBMS carrier) there was few companies supporting it, but also it should be noted that also for chapter 3.2 type of solution got support. And especially as the discussion did not yet really go into details of solutions one cannot draw any conclusions on these. 
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