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Discussion and decision
1 Introduction

This contribution discusses the MBMS assistance information to be provided by RAN. We first consider the UE behaviour in idle and connected mode, after which we look at the characteristics of the service area information to be provided by RAN. Finally we highlight some aspects that should be considered when deciding on which frequencies the service area information should be provided.
2 Discussion

Objectives
The RAN may provide assistance/ service area identities to indicate

· Whether or not the UE is in the service area (to avoid battery waste due to useless MBMS activities outside service area)

· If in service area, which frequency applies locally (if USD includes multiple)
Associated UE behaviour, idle
A first question is whether an idle mode UE is allowed to prioritise the MBMS frequency even though the service of interest is not provided by MBSFN (i.e. not present on MCCH). Our assumption is that it is possible to deploy MBMS in such a manner that congestion is not a severe issue (e.g. it should always be possible to support signalling and the default bearer, see [2]). With this in mind, we think there are no significant drawbacks if the UE prioritises the frequency when the session is not provided by MBSFN. Thus, in order to limit UE complexity our proposal is as follows:

Proposal 1
Within the MBMS service area, an idle mode UE is allowed to prioritise the MBMS frequency even though the service of interest is not provided by MBSFN
As stated before [1], we do not see the need to specify UE requirements to minimise the duration the UE camps on the MBMS frequency to the bare minimum. E.g. it should be allowed for the UE to start the prioritisation of the MBMS frequency slightly before the start time indicated at upper layers.
Proposal 2
The exact details of when the UE is allowed to prioritise the frequency can be left to UE implementation

The resulting UE behaviour is as follows:

· 
While the MBMS session is ongoing and the UE is in the service area, the UE prioritises the MBMS frequency

· 
While on the MBMS frequency, the UE monitors MCCH and, if the service provided is provided by MBSFN, it receives the service accordingly

Associated UE behaviour, connected
Similarly, the question is whether a UE in connected should indicate MBMS interest even though the service of interest is not provided by MBSFN (i.e. not present on MCCH). The MBMS interest indication may result in the termination of unicast (dedicated/ GBR) bearers, if the frequency of interest is congested. Hence, the UE should preferably indicate MBMS interest only if the service is really provided by MBSFN. In case the indicate MBMS interest while the service is not provided by MBSFN, the impact is mainly on the UE.

Note 1
We realise that this 'trial and error' approach may also result in some additional signalling/ network load i.e. in case, after having been moved by E-UTRAN to the MBMS frequency, the UE notes that the service is not provided by MBSFN while the MBMS frequency is congested, the UE might indicate unicast priority to resume the unicast activity. Assuming that it should be possible to support default bearers on a congested MBMS bearer, this may not be such a severe issue especially if only a portion of the UEs apply this 'trial and error' approach.
In order to avoid UE complexity, and to align with the behaviour for idle mode, our preference is as follows:

Proposal 3
Within the MBMS service area, a connected mode UE is allowed to prioritise the MBMS frequency even though the service of interest is not provided by MBSFN (i.e. up to UE implementation whether or not it verfifies this before indicating interest)

The resulting UE behaviour is as follows:

· 
While the MBMS session is ongoing and the UE is in the service area, the UE indicates MBMS interest

· 
While on the MBMS frequency, the UE monitors MCCH and, if the service is provided by MBSFN, it receives the service accordingly

Nature of service area information provision by RAN
A further basic question is whether or not the service area information (SAI) provided by RAN is affected by the counting decision i.e. whether it is depends on whether the service is actually provided by MBSFN. Ther are two options:

	Aspect
	SAI is provided only if the service is provided by MBSFN
	SAI is provided even though service is not provided by MBSFN

	Nature of identity
	SAI is dynamic and specific to a service (or group of services switched on/ off together).
	SAI only reflects a geographical area i.e. it is semi-static and not service specific

	Service area
	N/A i.e. nation wide

When the SAI is absent, the UE should periodically check as it may be due to counting i.e. no reduced activity outside service area

When the SAI is present, the UE need not verify anymore if the service is provided by MBSFN
	Regional

When the SAI is absent (outside service area), there is no need to verify if the service is provided by MBSFN
When SAI is present, MCCH acquisition is require to determine if the UE is provided by MBSFN

	UE behaviour, idle
	Assuming MBMS prioritisation is based on SAI, UE camps on unicast frequency when service is not provided via MBSFN (which is somewhat better for load distribution)
	A UE should be allowed to camp on MBMS frequency when service is not provided via MBSFN, MBMS prioritisation can be based on SAI alone (load distribution should be manageable)

	UE behaviour, connected
	A UE in connected mode may provide MBMS interest indications based on SAI alone (which is somewhat better w.r.t avoiding signalling on a congested frequency)
	A UE should be allowed to indicate MBMS interest when service is not provided via MBSFN (the increased signalling if concerned frequency is congested should be manageable)


Note 3
It seems feasible for the SAI to purely reflect a geographical area, even if dynamic MBSFN areas are used: A small country like the Netherlands deploys more than 5k UMTS cells. Given that we have up to 255 SA-Ids in the USD, we can employ dynamic MBSFN area control with a granularity of 20 cells, For larger networks and/ or small cell radius, the granularity will be somewhat reduced though.
Note 4
It does not really seem feasible for the SAI to reflect a combination of MBMS services: In case an operator wants to deploy e.g. 10 national services as well as 10 local services, i.e. services which content is different in each region/ city.In case each regional variant of the local service has a different service identity, the number of potential service combinations will be huge. i.e. indicating all possible combinations would require much more than 255 SA Ids.
Based on the above analysis, our proposal is as follows:

Proposal 4
SAI only reflects a geographical area i.e. it is semi-static and not service specific
On which frequencies to provide SAI
We have identified the following options for providing the SAI info by the RAN:

· 
On every carrier (including non-MBMS)

· 
On every MBMS carrier

· 
On a single MBMS carrier

The primary goal of the assistance information should be to reduce potential service interruption in connected e.g. as may occur to acquisition of broadcast information from another carrier. Some considerations related to this:
· 
In our understanding, the interruption/ time to acquire the SAI from a SIB (either SIB13 or a new SIB specifically for SAI), would be slightly less than the time to acquire a single MCCH (~20ms compared to ~25ms). However, the the UE is probably not aware of which MCCH applies for the service it is interested to receive and hence may need to acquire multiple MCCHs
· Trying another frequency, on which the service is not provided, would require 9ms for a non-MBMS frequency, and again 20 or 25ms for another MBMS frequency

· 
At a given location, there are probably at most 2 potential frequencies on which the service may be provided
· 

It is assumed that in the vast majority of cases, only a single frequency applies

· 

I.e. if the two frequencies are deployed throughout the country, why not always use one of the frequencies for the service anywhere. I.e. the main case for having multiple frequencies is USD is that different frequencies are available in different regions?

· 
The most problematic case seem to be as follow:

· 
A UE that prioritises an MBMS session while currently it is engaged with unicast activity that may not be supported on a congested frequency (not a very likely case)

· 
For such a UE we can identify the follwing cases in which interruption of the unicast activity may occur:

A) Upon session start as well as upon every cell change while the UE is still interested to recieve the session, the UE will have to verify if it is within the service area

· 
If the SAI is provided on overy carrier avoid, service interruption is avoided

B) While within the service area (for a UE that checks if the service is provided by MBSFN before indicating interest):

· Upon session start, the UE acquires MCCH to check if the service is really provided by MBSFN

· While the service is not provided by MBSFN, the UE periodically checks if the service is provided by MBSFN
If in practice item B) is considered to be the dominant contributor, then there seems no real need to introduce mechanisms to optimise/ address item A). If however item A) can be regarded as the dominant factor, there may be a benefit in introducin SAE on multiple frequencies.
Note 5
It is assumed that switching MBSFN transmission on/ off does not occur very frequently i.e. say at most .once per 10 min.

Note 6
Regardless of whether SAI is provided within SIB13 or in a separate SIB, it is possible for a UE to detect from the scheduling info in SIB1 whether or not a carrier is unicast only.

RAN2 is requested to consider the aspect highlighted in the previous when deciding the way forward regarding the MBMS assistance information provided by RAN. I.e. our proposal is as follows:
Proposal 5
RAN2 is requested to consider the aspects raised in this contribution when deciding whether or not the SAI should be provided on each frequency
3 Conclusion & recommendation
This contribution includes the following proposals, that RAN2 is requested to conclude on:

Proposal 1
Within the MBMS service area, an idle mode UE is allowed to prioritise the MBMS frequency even though the service of interest is not provided by MBSFN

Proposal 2
The exact details of when the UE is allowed to prioritise the frequency can be left to UE implementation

Proposal 3
Within the MBMS service area, a connected mode UE is allowed to prioritise the MBMS frequency even though the service of interest is not provided by MBSFN (i.e. up to UE implementation whether or not it verfifies this before indicating interest)

Proposal 4
SAI only reflects a geographical area i.e. it is semi-static and not service specific
Proposal 5
RAN2 is requested to consider the aspects raised in this contribution when deciding whether or not the SAI should be provided on each frequency
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