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1
Introduction
Based on [1] RAN2#58 reached a conclusion on the transmission modes available for MBMS, incorporated in [2].  The remaining set of MBMS transmission modes still span quite a number of different service continuity scenarios. This document discusses the justification for the different scenarios and the level of service continuity, which could be expected in each one of those scenarios.
A lossy UE-based cell re-selection mechanism, which takes place when moving out of the coverage of the previous cell or MBSFN area, is assumed to be automatically available between all the scenarios. The following high-level guidance for MBMS Television Service is given in [3]:

“Handover within the same radio access technology shall be transparent to the user.”
Applying this guidance to the set of MBMS transmission modes available in E-UTRAN, there are cases, where an optimised handover mechanism is not needed, and also cases, where targeting seamless or even lossless mobility would not be feasible. The discussion in this document is trying to list the scenarios, where optimised service continuity targeting seamless or lossless continuity is needed and feasible.
2
Overview
For the purposes of this document a lossless handover or cell re-selection is defined as one, in which no user plane data is lost due to the transition between the cells. In a seamless handover or cell re-selection data can be lost, but the loss of data should not be perceivable to the end-user.

The following symbols are used to abbreviate different scenarios:

<=>
Intra-frequency handover or cell re-selection (both directions)
<≠>
Inter-frequency handover or cell re-selection (both directions)
3
Supported Service Continuity Scenarios

Mobility within a continuous MBSFN Area is assumed seamless and lossless by definition on both dedicated and mixed MBMS carriers.
3.1
Dedicated Carrier Scenarios

On a dedicated MBMS carrier no uplink channel from UE to eNB is defined. As UE feedback is not available, dynamic operations where MBMS transmission in given cells would be dynamically switched on or off based on UE feedback are not possible. Service continuity between multi-cell and single-cell transmission modes is possible provided that the same content is available in both the source and target cells.
The different service continuity scenarios  for dedicated carriers are listed in table 1.
It is assumed that lossless service continuity in dedicated carrier conditions can be reached, if the network provision of MBMS data to source and target cells can be synchronised well enough so that the change of cell can take place between two consecutive scheduling periods of the same MBMS service. This will not be feasible in all cases, e.g. due to different set of MBMS services or otherwise a different scheduling situation in source and target, so lossless mobility is not proposed as a target.
Table 1: Service Continuity Scenarios for Dedicated Carrier
	Scenario
	Target Mobility
	Comment

	multicell <≠> multicell
	Target seamless, lossless achievable in ideal conditions
	Main method to build a broadcast network applying frequency re-use between MBSFN Areas. Not necessary, if whole service area can be synchronized to same MBSFN.

	multicell <=> multicell
	FFS
	Requires special means potentially leading to service-specific solutions. Primary target should be to combine adjacent areas to the same MBSFN Area.

	multicell <=> single-cell
	Not optimized 
	Could be used for service continuity between MBSFN islands, but without uplink feedback channel there will likely be a break during re-selection. With seamless continuity the capacity of both MBSFN and single-cell would have to be compromised, either through stronger coding or fractional use of resources in time or frequency.

	single-cell <=> single-cell
	Not optimized
	Without an uplink feedback channel there will likely be a break during re-selection. With seamless continuity the cell capacities would be heavily compromised (same reasons as above).

	single-cell <≠> single-cell
	Target seamless, lossless achievable in ideal conditions
	Could be used for the same purpose as inter-frequency multicell scenario (using frequency re-use instead of MBSFN gain) in an asynchronous network. Is this needed?

	multicell <≠> single-cell
	Not optimized.
	Assuming that inter-frequency is supported both as single-cell and multicell separately, separate hybrid scenario may not be needed?


3.2
Mixed Carrier Scenarios
The main difference to dedicated carrier scenarios is the inclusion of uplink. The point-to-point uplink connection enables both a feedback mechanism, which can improve reception quality in handover regions and measurement reports, which can be utilized to predict UE movements outside the coverage area of the currently serving cell. For service continuity outside MBSFN areas, or other areas with “always-on” MBMS transmission, this would enable dynamic activations of MBMS transmission in target cells.
For a discussion on service continuity scenarios on mixed carriers please refer to Table 2.
Table 2: Service Continuity Scenarios for Mixed Carrier
	Scenario
	Target Mobility
	Comment

	multicell <≠> multicell
	Not optimized.
	Could principally use the same mechanisms as corresponding dedicated carrier scenario, but as unicast is targeting frequency re-use 1 operation, MBMS probably shouldn’t  rely on frequency re-use either. Also simultaneous unicast and MBMS reception of UE:s having capability for operating only on one frequency layer at a time could cause complex handover scenarios.

	multicell <=> multicell
	Not optimized.
	Would require special means potentially leading to service-specific solutions. Service continuity should be provided either through expanding the MBSFN area, or by single-cell transmissions connecting isolated MBSFN areas.

	multicell <=> single-cell
	Target seamless, lossless achievable in ideal conditions. 
	Provide service continuity between MBSFN:s. Utilize uplink channel for optimization.

	single-cell <=> single-cell
	Target seamless, lossless achievable in ideal conditions.
	Provide service continuity outside MBSFN:s. Utilize uplink channel for optimization.

	single-cell <≠> single-cell
	Not optimized.
	Same challenges as in corresponding inter-frequency multicell scenario.

	multicell <≠> single-cell
	Not optimized.
	No need for optimized inter-frequency identified.


3.3
Hybrid Scenarios
One scenario, where optimized service continuity between mixed and dedicated MBMS carriers would be needed, is identified in Table 3.

Table 3: Service Continuity Scenarios between mixed and dedicated carrier
	Scenario
	Target Mobility
	Comment

	dedicated multicell

<≠>

mixed multicell
	Not optimized.
	Not a likely scenario. Lossy re-selection available already with mechanisms in WCDMA MBMS rel-6, possible optimisation could be left for later E-UTRAN releases.

	dedicated multicell

<=>

mixed multicell
	Not supported.
	Not a likely scenario.

	dedicated multicell

<≠>

mixed single-cell
	Target seamless, lossless achievable in ideal conditions.
	Relevant, if continuity between MBSFN islands on a dedicated MBMS layer should be provided by a mixed layer.

	Other hybrid scenarios
	Not supported.
	


4
Conclusion
We propose that agreed service continuity scenarios (Scenario and Target columns only) from Tables 1, 2 and 3 in Chapter 3 would be incorporated into [4].
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