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Discussion
1. Introduction
The LTE MBMS service continuity scenarios to be considered were reduced to the following 3 cases (see R2-073706 [1] agreed in RAN2 LS R2-073710):

1. Scenario 1: MBMS service continuity between single cell (SC) point to multi-point (PtM) MBMS and mixed carrier MBSFN on the same frequency carrier and vice versa;

2. Scenario 2: service continuity between single cell (SC) point to multi-point (PtM) MBMS and dedicated carrier MBSFN on a different frequency carrier and vice versa;

3. Scenario 3 (lower priority compared to the other 2 scenarios above): MBMS service continuity between single cell (SC) point to multi-point (PtM) MBMS and single cell (SC) point to multi-point (PtM) on the same frequency carrier.

SC PtM MBMS does not require inter-cell synchronisation with neighbour cells and is especially considered for indoor scenarios where MBSFN coverage is not sufficient.

This Tdoc here is discussing mobility aspects for these scenarios and checking in how far the current RSRP measurement definition of TS 36.214 v8.0.0 can cover them and whether a new measurement is needed.
2. Mobility for MBMS
Service continuity means that the same MBMS service is provided in the neighbour cell in a different way:

Scenario 1: SC-PtM <=> mixed unicast/MBSFN on same frequency.
Scenario 2: SC-PtM <=> dedicated MBSFN on different frequency.

Scenario 3: SC-PtM <=> SC PtM on same frequency.

Depending on how the MBMS service is provided in the target neighbour cell different information would be needed by the UE: At least:

· for target SC-PtM: cell ID, PDSCH (carrying MTCH, MCCH) allocation,
· for target dedicated carrier MBSFN: carrier frequency, SFA’s PMCH allocation,
· for target mixed carrier MBSFN: MBSFN subframe allocation, SFA’s PMCH allocation.
This information could be provided on the MCCH of the serving cell (for larger MBSFN areas only the border of an MBSFN area would need to provide this information).
Note: RAN2 has agreed that a cell specific MCCH and an MBSFN area specific MCCH can be transmitted in the same cell in parallel.
While in RRC_IDLE the UE will decide on its own (based on given parameters from the network) which cell to reselect, in RRC_CONNECTED the UE could report measurements to the eNode B to allow a handover decision there.
We could distinguish the following cases:
SC-PtM => SC-PtM: As SC-PtM is using PDSCH and unicast RS as for unicast transmission, the mobility behaviour for this case should be linked to unicast mobility (i.e. especially be based on RSRP measurements and corresponding source and target cell comparisons). We note that in fact, the serving cell change for unicast and MBMS should always happen at the same time, so the SC-PtM => SC-PtM mobility is based on the same measurements as unicast mobility.
SC-PtM => MBSFN: As MBSFN usage is usually providing a better performance than SC-PtM the UE should normally switch to MBSFN in case MBSFN provides a sufficiently high signal level. Whether any measurements need to be specified for this purpose is FFS, see also [2].
Within an MBSFN area (SFA): The combining over the air should usually guarantee that even when the UE moves from one cell to another within the MBSFN area, the received signal level is not falling below a certain threshold. This means what is important within an MBSFN area is that the UE is able to determine when it is coming closer to the edge of the MBSFN area where the combined signal level degrades. 
Considering dedicated carrier MBSFN, this could trigger neighbour cell / MBSFN measurements as soon as MRSRP (MBSFN RSRP) falls below a threshold.
MBSFN => MBSFN: If there is another MBSFN area providing the same service then UE should verify MRSRP of the target MBSFN and if this is sufficiently higher than MRSRP of the source MBSFN, the UE could switch to the target MBSFN.

MBSFN => SC PtM: If MRSRP of the serving MBSFN is going below a threshold and there is a neighbour cell providing the same MBMS service via SC-PtM (in shared carrier), then the UE could switch to the target cell using this SC PtM.

For the mixed unicast/MBSFN case it needs to be taken into account that there will be already a unicast mobility handling based on RSRP measurements on unicast RSs. Therefore to have a second maybe competing mobility handling for MBSFN based on MRSRP would not be useful, hence MRSRP would be only applied for dedicated carrier measurements..
The introduction of a UE measurement MBSFN RSRP ("MRSRP") in an analogue way to the RSRP for unicast would have the following advantages:
· as easy/complex as already available RSRP for unicast;
· applicable for dedicated MBSFN;
· MRSRP and RSRP would both refer to the received power of an RS resource element
· MRSRP would be an indication of average MBSFN operation and therefore also an indicator for reaching the edge of an MBSFN area.
Following the RSRP definition currently in TS 36.214 an MRSRP measurement could be introduced as follows:
MBSFN Reference Signal Received Power (MRSRP)

	Definition
	MBMS single frequency network (MBSFN) reference signal received power (MRSRP), is determined for a considered MBSFN area as the linear average over the power contributions (in [W]) of the resource elements that carry MBSFN reference signals within the considered measurement frequency bandwidth.

For MRSRP determination the MBSFN reference signals R4 according TS 36.211 [3] can be used.

If receiver diversity is in use by the UE, the reported value shall be equivalent to the linear average of the power values of all diversity branches. 

	Applicable for
	Dedicated MBSFN carrier in:

RRC_IDLE
RRC_CONNECTED


Note: The number of resource elements within the considered measurement frequency bandwidth and within the measurement period that are used by the UE to determine MRSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.

3. Conclusion
An introduction of a new UE measurement for LTE dedicated carrier MBSFN is proposed: MBSFN RSRP ("MRSRP") MBMS single frequency network reference signal received power.
This measurement is defined analogue to the RSRP measurement for unicast.
MRSRP would allow the UE to have an indication of MBSFN operation gain in the MBSFN area and therefore could be utilized as an indication for reaching the edge of the MBSFN area.
MRSRP would therefore be able to serve mobility support for dedicated carrier MBSFN.
For mixed unicast/MBSFN case mobility handling will be based on RSRP on unicast RS. However, it could be still be studied whether any specified measurement is needed for an indication for MBSFN operation gain and as an indication for the edge of an MBSFN area in the mixed carrier unicast/MBSFN case.
If RAN1 agrees that this is a useful measurement it is proposed to blue definition part of section 2. in TS 36.214. We would then volunteer to provide the CR.
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