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1. Introduction
Service continuity was discussed in the last RAN2 meeting and two different options were identified as potential solutions in providing frequency-MBMS service information of the neighbouring frequencies.


A) Broadcast list of MBMS 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? 

The email discussion started with the above two options however a couple of further optimisation (Option A1, Option C) was proposed for option A during the email discussion [75#35]. Additionally one other option (Option D) was proposed for system supporting static configuration.

In this contribution, we compare different options for different network configuration supports varying from static to dynamic resource allocation.  

2 Discussion
According to current definition (23.003) of MBMS service area (MBMS SA), MBMS SA consists of a list of one or several MBMS service area identities (MBMS SAIs) where each MBMS SAI is frequency agnostic (36.443). MBMS SA could contain up to 256 MBMS SAIs. MBMS SAIs are assigned by BM-SC (29.061). MBMS SAI indicates the area over which the MBMS bearer service has to be distributed (29.061).  Therefore, according to the current definition, MBMS SAI is a geographical area which indicates the area where the MBMS service is available.

MBMS SA is signalled to the MCE over session start request message from BM-SC. The MCE maps the service to a MBSFN area within the MBMS SA. From the service mapping point of view, the service can be mapped onto any one MBSFN area belong to any frequency, hence, MBMS SA is frequency agnostic. Thus the UE is indicated of the area where the service is available during service announcement over ESG. From the UE point of view, the UE should expect to receive the MBMS service on any frequency within the area where the service is available as indicated by the ESG, hence the service area is frequency agnostic. 

Option A (and its optimised solutions A1, C) proposes MBMS SAI for the MBMS services delivered in the cell to be transmitted over the radio. However the proposal is to broadcast the MBMS SAI only on the cells (frequency) where the service is currently delivered hence according to Option A, the MBMS SAI is no longer frequency agnostic. In our view, this has a significant impact on the definition of MBMS SA or MBMS SAI and therefore SA2 should be consulted.

Proposal 1: SA 2 should be consulted on the modification to the MBMS SA or MBMS SAI definition may have been resulted from Option A

2.1 Static configuration (where no counting)
In a static configurations, the frequencies, MBSFN areas and radio resources per MBSFN are configured via OAM and are therefore known at the BM-SC. The static configuration is required at least in distributed architecture which is supported in the standard. The static configuration assumes no counting is performed at the MCE hence if a MBMS service is scheduled for the transmission, it will always mapped to the configured MBSFN area (frequency) for the transmission. The frequency which the service will be transmitted is OAM configured and known at the time of ESG formatting. Therefore, the frequency information could be delivered over the ESG together with other information. In a scenario, where the same service is delivered over different frequencies at different part of the PLMN, the frequency information can be differentiated by the allocation of multiple TMGIs. In our view, the service is required to be transmitted on different frequencies is because the same frequency is not available on the corresponding area. Hence the UE could simply check which frequency is available in its region and camped on to the available frequency for the service reception. 

Alternatively, the ESG could inform the UE of which the frequency the service is delivered in different geographical areas. Thus the UE could figure out which frequency the service is delivered based on its location. 

This solution is simple and doesn’t have any specification impacts. Therefore, the solution can already be supported even in rel-9 network.

What is required? the frequency for the MBMS service transmission is decided by the OAM based on the available information [ ie: number of MBSFN areas, radio resource configuration per MBSFN area, the frequency a MBSFN area is belong to]
Option A (and its variants)
Option A (hence option A1 and Option C) relies on the requirement that a group of services are assigned with the same MBMS service area identity (MBMS SAI) at a given location. The motivation is to reduce the number of MBMS SAIs that need to be broadcast in a cell.  The allocation of MBMS SAI is performed at the BM-SC. Because the group is allocated with the same MBMS SAIs, the all the services within the group is mapped to the same MBSFN area. For optimal grouping of the services such that the minimum number of groups hence minimum number of MBMS SAIs is to be resulted, the BM-SC should have a knowledge of radio resource configuration per MBSFN areas and how many MBSFN areas covering a given geographical area. Some example of describing the need for radio knowledge at the BM-SC for optimal assignment of MBMS SAI is given in the Annex A.
What is required? the allocation or MBMS SAIs to a group of MBMS service is performed by the BM-SC. For optimal grouping, the BM-SC should have a knowledge of the number of MBSFN areas and configured radio resource per MBSFN area]
Only benefits compared to the static configuration (option D) is that the frequency information is not signalled via ESG. However option A requires modification to the radio interface for signalling of the MBMS service area over the radio. Hence, option A in our view doesn’t bring significant benefit compared to option D in a scenario where static configuration of MBSFN area and radio resource configuration are considered. However the specification impacts from option A is significant.
Observation 1: in a static configuration, option A doesn’t have much benefits compared to Option D however option A has significant specification impact.
Option B doesn’t assume any radio resource information to be available at the BM-SC. However, in a scenario where no counting is performed, the static configuration could be made available at the BM-SC. Hence, Option D provides the best solution in our view for static configurations.

Proposal 2: when considering a scenario where static resource configuration with no counting at the MCE, Option D provides the best and the simplest solution.

2.2 Case where counting is performed and dynamic resource allocation 
If a MBMS service is not decided to be delivered via MBSFN due to counting, Option A and Option D are not able to provide this information to the UE. Hence the UEs interested in the service will still be camping onto the frequency indicated on ESG in option D and the frequency where the associated MBMS SAI is delivered in option A. Upon realising the service is not delivered via MBSFN, the UE may request the service via unicast streaming. Assuming the number of interested UEs are few (this is the reason why it is not delivered via MBSFN), this may not cause much issue. 

If the network decided to not to transmit one or more MBMS service via MBSFN, the radio resources may free up in the corresponding MBSFN area. Option A requires the transmission of all the services with the same MBMS SAIs to be delivered on the same MBSFN area. Unless there is enough resource for a whole group of service, the freed up resources due to release of some MRB couldn’t be used by another MBMS service. Therefore, Option A enforces a scheduling flexibility limitation.
Option D is designed for static configuration. However, if resources are freed up due to counting decision, MBMS services scheduled for the transmission on the same frequency could be delivered over the freed up resources. The limitation Option D is that the MCE will not be able to allocate freed up resources to a MBMS service scheduled for transmission on another frequency. Therefore both Option A and option D shows some limitation in scheduling flexibility at the MCE.
Observation 2: in a scenario where counting and dynamic resource allocated is performed, option A and option D both shows some limitation in scheduling flexibility at the MCE. Benefits of option A over option D is marginal when considering the specification impact resulted from Option A.
On the other hand, Option B provides the accurate information of the available MBMS service via MBSFN to the UE. If the UE’s interested MBMS service is not delivered via MBSFN, the UE doesn’t prioritise the corresponding frequency for cell reselection. With Option B, the MCE has full flexibility of selecting a MBMS frequency for the delivery of a MBMS service. Hence, freed up resources due to counting decision could be efficiently utilised.
A UE autonomous prioritisation rule is applied for CSG cells. Therefore the order of precedence in overriding the provided frequency priority in case of simultaneous MBMS reception and CSG detection should be defined. One way to achieve this is to define a precedence order in the specification. However, given that it the user interest which determines the MBMS frequency prioritisation, we think the UE should be allowed to make the decision on whether to prioritise the CSG cell or MBMS depending on its reception requirement. However it is necessary to provide the accurate information of whether the interested service is available via MBSFN on the corresponding frequency carrier. This is to avoid the possibility for a UE selecting a MBMS frequency over CSG when the interested service is not available via MBSFN on the selected frequency.

Based on the above argument, Option B provides the best solution when considering the scenario where the MCE performs counting and the dynamic scheduling based on the counting decision.

Proposal 3: when considering a scenario where dynamic scheduling with counting at the MCE, Option B provides the best solution.

3 Conclusion 
This contribution discusses different options for providing neighbouring frequency-MBMS services to the UE for use in MBMS frequency prioritisation for cell reselection. The options are compared with respect to different deployment scenarios: static configuration with no counting and dynamic scheduling by MCE with counting.  Considering static resource configuration with limited scheduling flexibility at the MCE, Option D provides sufficient information and this simplest solution with minimum standard impacts. However, only Option B supports full flexibility of scheduling at the MCE with counting. However solutions should be selected to satisfy the requirements. The following observations and proposals are made:
Observation 1: in a static configuration, benefit of option A over option D is marginal when considering the specification impact resulted from option A. 
Observation 2: in a scenario where counting and dynamic resource allocated is performed, option A and option D both shows some limitation in scheduling flexibility at the MCE. Benefit of option A over option D is marginal when considering the specification impact resulted from Option A.

Proposal 1: SA 2 should be consulted on the modification to the MBMS SA or MBMS SAI definition may have been resulted from Option A
Proposal 2: when considering a scenario where static resource configuration with no counting at the MCE, Option D provides the best and the simplest solution.
Proposal 3: when considering a scenario where dynamic scheduling with counting at the MCE, Option B provides the best solution.

4 Annex 

Example of radio information requirement for optimal assignment of MBMS SAIs for a group of MBMS services

If the services are grouped without prior knowledge of radio information (number of MBSFN areas and allocated radio resources), service A,B,C and D would be allocated with the same MBMS SAI. Hence service A, B, C and D should always be mapped to the same MBSFN area. If two frequencies are available in the area (hence two MBSFN areas), the services A, B, C and D will be mapped to only one MBSFN area. However, if the knowledge of two MBSFN areas availability is used at the grouping, the services could be grouped in to two groups and mapped on two MBSFN areas on different frequencies. Therefore, the radio information should be known at the time of grouping the MBMS services. In a static configuration these radio information is known by the OAM and at the BM-SC.  The group identification is implicitly indicated by the allocated MBMS SAIs. 

The MCE maps the MBMS services on to MBSFN area based on the allocated MBMS SAIs based on the amount of resources configured per MBSFN area. For example two MBSFN areas (MBSFN area A and B) over two frequencies (f1 and f2) covering the same geographical area is assumed. The configured resource for MBMS transmission is larger on f2 than f1. There are two groups of services (group 1 and group 2). Required aggregate bit rate for group 1 is much larger than that of group 2. The MCE performs the mapping such that service group requiring high aggregate bit rate is mapped onto f2 where more resources is available. Even though the MCE performs the mapping of group of service to a MBSFN area, hence frequency, the service grouping performs at BM-SC indirectly controls the mapping.
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