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1 Introduction

RAN2 made the following agreements concerning the MBMS related congestion handling:


The main remaining open issues, which are to be adressed in this e-mail discussion, are as follows:


This e-mail intends to initially focus on the question if a mechanism is needed, and in particular aiming to collect arguments. Subsequently, the merits of the different solutions may be discussed.

The deadline for this e-mail discussion is Monday, 2012-03-19, 23:59 Pacific Time.
2 Discussion

2.1 Need to introduce a mechanism

Mechanism to avoid overload due to signalling/ default bearers (level 1)
A typical mechanism in this category is the introduction of a broadcast bit indicating whether or not the UE is allowed to prioritise the MBMS frequency (in case of congestion, the bit may not be set). The following table aims to collect the reasons why a mechanism is considered to be needed/ not needed

	Reasons why a level 1 mechanism is needed
	Comments

	A safety mechanism is needed as it is not possible to foresee all possible MBMS scenario's
	

	It is not possible to use existing mechanism e.g. ACB, as non-MBMS UEs would be affected
	It seems acceptable to affect non-MBMS UEs (also considering this should be quite exceptional)

	Reasons why a mechanism is not needed
	Comments

	Congestion can be avoided by network configuration e.g. configure MBMS on multiple carriers
	It is undesirable/ restrictive to require the network to configure multiple carriers for MBMS in case of congestion. Note that using multiple carriers reduces statistical multiplexing gains

Smartphones typically enter connected mode regularly due to background activity (Skype, GTalk, ..). If the network is unable to support signalling & background traffic, receiving an MBMS service from a congested frequency would mean the unicast activity needs to be suspended/ terminated. Or do we assume this may result in temporary disruption of MBMS reception (which may not be an issue for some services e.g. repair). Would either of these approaches be acceptable from a user perspective? On the other hand, it seems rather demanding to assume the network will have to cater for this always

	The network will have to cater for REL-9/ 10 UEs, as these prioritise MBMS frequencies unconditionally. More advanced MBMS UEs are able to receive MBMS while camping on another carrier (UEs supporting CA), while basic UEs have to camp in the MBMS carrier to receive MBMS. Assuming that it is more likely for basic MBMS UEs to be based on REL-9/ 10, why introduce a mechanism only addressing UEs that are likely to cause fewer problems?
	The fact that REL-9/ 10 UEs can not be stopped from prioritising MBMS increases the need to do something for REL-11
This largely depends on which release of MBMS UE will dominate the market.

As REL-11 UEs support additional MBMS functionality (service continuity), operators are expected to prefer these

	Providing congestion indication of neighbouring frequencies will require exchange between eNBs and increases system information change frequency, and may thus be undesirable
	UEs might be required to acquire the information after converging to the MBMS frequency, but before performing connection establishment (trial and error)


The following table aims to collect company positions

	Companies that think a mechanism is needed
	Companies that think a mechanism is not needed

	Intel, LGE?, Nokia, RIM, Verizon Wireless?, 
	Ericsson, Samsung, 


Mechanism to avoid overload due to dedicated bearers (level 2)
A typical mechanism in this category is the introduction of a broadcast bit indicating if the network can accommodate dedicated/ GBR traffic on the concerned MBSM frequency (in case of congestion, the bit may not be set). The following table aims to collect the reasons why a mechanism is considered to be needed/ not needed

	Reasons why a level 2 mechanism is needed
	Comments

	RAN2 agreed to introduce the MBMS interest indication, which may result in the network releasing bearers that it can not accommodate on the preferred MBMS frequency. The UE is assumed to re-establish the released bearer, so a mechanism seems needed to avoid excessive signalling (UE regularly trying while congestion still ongoing)
	

	Reasons why a mechanism is not needed
	Comments

	
	


The following table aims to collect company positions

	Companies that think a mechanism is needed
	Companies that think a mechanism is not needed

	Alcatel-Lucent, Samsung
	


2.2 Evaluation of possible mechanisms
Mechanism to avoid overload due to signalling/ default bearers (level 1)
In the previous, the following solutions where proposed
1. 
E-UTRAN can configure the UE not to prioritise a congested MBMS frequency (broadcasted indicator per frequency)

2. 
UE performs normal connection establishment, after which E-UTRAN initiates connection release including a congestion timer. The UE is not allowed to initiate connection establishment for unicast date while the timer is running. A UE prioritising unicast may either stop prioritisation of the MBMS frequency or perform connection establishment regardless of the timer.

3. 
Any other?

	Solution 1-1: Indication not to prioritise an MBMS frequency (broadcast, per frequency)

	Merits
	Comment

	The mechanism is a simple safety mechanism
	The mechanism would be used when the network can not accommodate the signalling generated by MBMS UEs e.g. TAU, background traffic, ..

	Problems/ issues
	Comment

	
	


	Solution 1-2: Congestion timer in connection release

	Merits
	Comment

	
	

	Problems/ issues
	Comment

	
	


The following table aims to collect company positions

	Companies that prefer solution 1-1
	

	Companies that prefer solution 1-2
	

	
	


Mechanism to avoid overload due to dedicated bearers (level 2)
In the previous, the following solutions where proposed

1. Allow UE to camp on the prioritised MBMS frequency, but E-UTRAN can configure the UE not to establish certain activity e.g. dedicated traffic (broadcast indicator per frequency)

2. Any other?

	Solution 2-1: Indication not to establish certain activity e.g. dedicated traffic (broadcast, per frequency)

	Merits
	Comment

	A field indicating if the network can accommodate dedicated/ GBR traffic (no congestion) clarifies when the UE has to choose between unicast and MBMS as well as when it can resume suspended unicast activity
	

	Problems/ issues
	Comment

	
	


The following table aims to collect company positions

	Companies that prefer solution 2-1
	

	
	


3 Conclusion & recommendation
This paper aims to summarise the e-mail discussion [77#30] - MBMS congestion handling. As the discussion was not very active with a limited number of companies participating, it seems difficult to draw any conclusions at this stage.
It seems that the introduction of a mechanism at level 1 (signalling/ default bearer) is rather independent from the introduction of a mechanism at level 2 (GBR/ dedicated bearers). Hence it seems these are best treated separately. Consequently, the following way forward is suggested:

· 
It is suggested RAN2 first evaluates the need for a mechanism at level 1 as well as at level 2, taking into account summary provided in the discussion section

· 
If RAN2 concludes one or more congestion mechanism is needed, RAN2 should further evaluate the different possible solution (the list provided in the previous may be considered, but it should be nnoted that there was not much discussion on solutions)
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A Comments provided on reflector

	Company
	Comment

	Rapporteur (Samsung)
	

	Nokia
	In our view due to allowing REL9/10 UEs to prioritize MBMS it seems that problem is getting even worse than expected – not only REL11 UEs prioritize camping on MBMS carrier but also “legacy” UEs.  And as those UEs cannot implement REL11 features that utilize dedicated signaling in order to solve the issue probably only viable way to tackle it is to utilize broadcast based solution. In our view ACB as such may not be really good solution for this purpose as it would also affect non-MBMS UEs – UEs would get “stuck” on congested MBMS carrier without being able to get service (unicast).

And to us it seems even if UEs would like to get MBMS services (prioritize camping on MBMS carrier) they most likely will trigger at some point unicast connection. Probably this would happen in future smart phones pretty often. And as UEs establish the connection on a carrier where they are camping it seems that only alternative without big impact to camping/call establishment behavior handling would be to prevent UEs to camp on such a congested carrier?

	Intel
	Our view on this topic is more or less unchanged compared to what we shared in last email discussion on the same question in R2-120109.

More specifically, similar to Nokia’s view, seems to us that not being able to effectively manage congestion caused by legacy UEs does not suggest not having a solution for Release 11 and to some extent makes it more necessary. 

Also as mentioned by Jarkko and others in previous email discussions, one can come up with assumptions on deployments, e.g. split of MBMS content across multiple carriers, percentage of users interested in a given MBMS content, etc, such that congestion can be reduced. However seemed like many companies felt, at least at that time, that such deployed options are not enough to avoid/manage this problem in general.

In summary, we would like to reiterate our views as reflected in R2-120109, based on which we have added our answers to your questions inline.

	Rapporteur (Samsung)
	Some remarks regarding the feedback provided so far:

· 
The network will have to cater for REL-9/ 10 UEs, as these prioritise MBMS frequencies unconditionally. More advanced MBMS UEs are able to receive MBMS while camping on another carrier (UEs supporting CA), while basic UEs have to camp in the MBMS carrier to receive MBMS. Assuming that it is more likely for basic MBMS UEs to be based on REL-9/ 10, why introduce a mechanism only addressing UEs that are likely to cause fewer problems?

· 
Smart-phones typically enter connected mode regularly due to background activity (Skype, GTalk, ..). If the network is unable to support signalling & background traffic, receiving an MBMS service from a congested frequency would mean the unicast activity needs to be suspended/ terminated. Or do we assume this may regularly result in temporary disruption of MBMS reception. Would either of these approaches be acceptable from a user perspective?

	Nokia
	Please find below some comments from Nokia and NSN.

· 
To us it is not really good assumption that all REL11 UEs would support CA and enabling the support of simultaneous MBMS reception and unicast operation.  So we think that this should not be assumption in any of our decisions in RAN2.

· 
Additionally we should remember that REL9/10 UEs would not support connected mode service continuity e.g. MBMSInterestIndications and thus it could be that from operator point of view they would like to have most of their MBMS capable UEs to be in fact REL11?

· 
Regarding the second bullet (smart phone connecting regularly) – Probably when this kind of congestion situation happens it would be impossible to guarantee serving of both unicast and MBMS services?

	CATT
	Solution 2 in section 2.2 confuses us. Could your Solution 2 refer to the Solution 2.b mentioned in our previous email discussion in R2-120109, which is quoted as below? It seems your Solution 2 is to prevent the establishment of EPS bear , not to prevent the establishment of RRC connection. Am I right?

	Rapporteur (Samsung)
	Solution 2 was an indication that due to congestion dedicated/ GBR bearers can not be accommodated while it is still possible to handle signalling & default bearer. I understand that other options have been suggested in the previous and I am happy to add other options e.g. use of dedicated signalling (like signalling a timer upon release indicating how long the UE should refrain from establishing the connection for uni-cast/ mo-data on the concerned carrier).

	RIM
	RIM thinks that MBMS congestion mechanism is necessary. It is understood that the ‘legacy’ UE will not be able to use this mechanism, but at least Rel.11 and onward UE will be able to.

By knowing the congested condition of an MBMS carrier, the UE that prioritize MBMS service will not initiate unicast and will not move to other carrier to initiate unicast service (except UE is capable to). If the UE prioritize unicast, The UE will  move to a different carrier and MBMS service will be disrupted. Certain service like unicast emergency call definitely make the unicast a priority, regardless the UE priority selection (in case of congested MBMS carrier, the UE will be moved to other carrier) while MBMS emergency announcement make the MBMS service a priority, regardless UE priority selection (a unicast session will not start and the UE will not move to other carrier).

	Alcatel- Lucent
	We think it is a good start of the discussion to identify significance of the problem. Since the early discussion of MBMS congestion [75b#36] we have seen MBMS congestion scenario as rare and which doesn’t require a standardised solution. However, RAN2 has now agreed for the UE indication of its MBMS priority over unicast in case of congestion scenario. This may be seen as an incomplete solution if the access to the network by UEs whose RRC connection is released due to the MBMS congestion and MBMS prioritisation over unicast is not controlled. 

Even though we don’t have a strong opinion whether a standardised solution is required or not, if RAN2 agreed to have a solution, we think that all the suggested solutions so far should be considered as potential solutions in the discussion.

	Ericsson
	We think that the merits of adding a congestion indication depend very much on the expected scenario:

· 
Case 1): Rel-11 UEs dominate the market in several years, while there are only very few Rel-9/10 UEs, and network planning cannot ensure that there is any congestion. Then it could be helpful to have a simple flag enabling/disabling autonomous prioritization as Rel-11 UEs are expected to connect to the network every now and then. 

· 
Case 2): If we have similar distribution of Rel-9/10/11 UEs, congestion control would help the system, but makes MBMS user perception for Rel-9/10 UEs better than for Rel-11 UEs. 

· 
Case 3) :Rel-9/10 UEs dominate the market. Then congestion control does not help.

For cases 2 and 3, we think that a congestion indicator should not be used. For case 1, we could introduce a simple flag, but this still requires some specification. Furthermore, it is up to the operators to identify which scenario is valid for setting such a congestion indication.

Specification efforts:

If we do not want to add the congestion indicator in neighbour cells, which would require information exchange between eNBs and system info updates, UE behaviour needs to be specified. The UE would prioritize the MBMS frequency and read system info prior to TAU if applicable. Furthermore, the UE would, in case of congestion, reset the prioritization and follow normal reselection rules resulting in some kind of “trial-and-error” strategy. 

We are a bit hesitant to introduce a congestion control mechanism for idle Rel-11 UEs, given that it is not possible to control Rel-9/10 UEs. A congestion indicator would make the Rel-11 user experience related to MBMS worse than for Rel-9/10.

Furthermore, connection setup could be controlled with existing mechanisms, i.e. access class barring. This would indeed punish all users camping on the congested frequency, but we think that it is acceptable to punish MBMS as well as non-MBMS users.

To conclude, we see some benefits with introducing some congestion indication for Rel-11 (!) idle UEs provided that operators should consider the cases above when using the indicator in order to avoid that Rel-11 user experience is considered worse than Rel-9/10. On the other hand, we think that in most scenarios the network could also cope with congestion based on existing mechanisms, equally punishing MBMS and non-MBMS UEs on the congested cell, such that the congestion indicator does not seem essential, but can rather be seen as some back door escape mechanism that would be needed very rarely

	Verizon Wireless
	The CR just intends to solve the early deployment problem. It shouldn’t prohibit us from introducing a long term solution if we find that some sort of congestion control is necessary.  Eventually, as a matter of time, Rel. 11 UE is going to replace Rel. 9/10 UE and congestion is a problem of group behavior.

While we are not quite sure how severe the problem would be as congestion is a limiting case. If a UE prioritize unicast services, it should have been moved to another frequency due to load-balancing. Those stay in the MBMS frequency should be mostly less active UE which prioritizes MBMS services or some not so active users, such as UE woke up due to keep-alive-message.  (Here, I agree with ALU’s understanding that the current solution may be considered as incomplete without corresponding congestion control mechanism. )

Having said that, I agree with NSN and other companies that we shouldn’t count on network planning or second MBMS frequency to solve the potential problem as the popularity of MBMS services is highly unpredictable and content dependent.  Also sometimes an operator may not be able to allocate two frequencies for MBMS services.  We shouldn’t also count on CA as well.  For example, one may use a single frequency MBMS eNB to cover such as stadium for local area broadcasting. 

In terms of solution, I think that totally disallowing the idle mode MBMS UE autonomous might be a bit too radical as idle mode UE doesn’t create congestion.  It may  also render the solution non-implementable because of the severe interruption to our customers. Something more moderate would be more desirable.

	LG Electronics
	There seem to be two requirements:

· -
Non-MBMS UE should not be affected by MBMS. I.e., if access restriction is required due to MBMS, the restriction should not affect non-MBMS UE. 

· -
MBMS UEs should not be discriminated. MBMS reception opportunity/experience should be fairly provided.

Accordingly, RRC Idle UE should be allowed to camp on MBMS frequency, and separate control of access of MBMS UE is required. There exist various information for congestion control. MBMS/Unicast prioritization information and/or RRC Connection Cause can be used.





Relevant agreements


1.	A REL-9/ 10 UE is allowed to camp on the MBMS frequency unconditionally (also when no MBMS service of interest is ongoing, no (standardised) means by which E-UTRAN can prevent this prioritisation)





Main remaining question


1.	Is there (still) any need for introducing an additional mechanism to avoid unequal camping load distribution resulting MBMS prioritisation by REL-11+ UEs


2.	If so, what is the significant justification considering that:


•	REL-9/ 10 UEs are allowed to prioritise the frequency unconditionally


•	Wouldn’t the problematic basic MBMS UEs most likely be based on REL-9/ 10 (in this respect more advanced UEs are UEs that are able to receive MBMS while camping on a non-MBMS carrier while)


3.	If so, what is it precisely that should be avoided in case the MBMS carrier is congestion (and that can not be achieved using existing means)


•	Level 1: Dedicated/ GBR bearers


•	Level 2: Connection establishment/ signalling/ default bearer
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