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1 Introduction

At RAN2#73bis [1], the main topic of discussions were

· whether or not MBSFN could be limited to one Carrier [2]

· if service continuity should deal with UE moving from MBSFN area1 to MBSFN area2 both on same carrier and both provide the same service
2 Discussion
2.1 One Carrier or Several?
As pointed out in [2], limiting MBSFN to one carrier is proposed considering the following aspects:

· UE’s battery saving. Compared to multiple receivers, the UE can use only one receiver to receive different services at the same time.

· Simple signaling for service continuity. No service level information on other MBSFN carriers is needed if MBSFN is limited to one carrier.

· Multiple carriers can be avoided since LTE provides scalable BW.
The advantage of UE’s battery saving is obvious. Here we would like to compare the signaling complexity in details. As shown in table 1, if MBSFN on multiple carriers is allowed, then the UE needs to indicate interested MBMS service(s) and maybe priorities among interested services to facilitate the eNB to make appropriate HO decision or assign appropriate priorities for the MBSFN carriers for cell reselection; and to ensure service continuity during HO, eNBs should exchange MBSFN area information or ongoing service information each other. Therefore, the signaling is more complicated if MBSFN on multiple carriers is allowed.
Table 1: Signalling complexity Analysis: One carrier versus several carriers

	
	Limited to one carrier
	Allow multiple carriers

	UE->eNB 


	For Idle mode cell reselection,

Only indicate MBMS interest to the eNB. e.g. empty MBMSCountingResponse message
For connected mode HO,

Indicate interested MBMS service(s) and maybe priorities among interested services.
	Indicate interested MBMS service(s) and maybe priorities among interested services.

	eNB->UE 

(for cell reselection)
	No additional signaling.  From implementation p.o.v., if NW based solution is adopted, the eNB assigns higher priority to the MBSFN carrier.
	No additional signaling. From implementation p.o.v., if NW based solution is adopted, the eNB assigns higher priorities to the MBSFN carriers.

	eNB->UE 

(for CA-capable UEs)
	Indicate MCCH change in the MBSFN carrier if the MBSFN carrier is not PCell.
	Indicate MCCH change(s) in other MBSFN carriers.

	X2/S1
(for HO only)
	No additional signaling. For accuracy, maybe indicate the MBSFN area ID in HO Request.
	Exchange MBSFN area information or ongoing service information each other.


It has been pointed out that limiting MBSFN to one Carrier may be short sighted and might limit the number of video channels that could be supported [1].  However could the single carrier limitation be adopted for Rel-11 and yet allow more than one MBSFN carrier to be introduced in some later 3GPP Release?  We think so.
Another potential issue caused by one MBSFN carrier limitation would be that all UEs supporting MBMS but not supporting CA would have to be serviced by that carrier, as pointed out during last meeting [1]. We don’t think this is a big problem since so far such kind of UE seems not popular and the restriction is only applicable for Rel-11. 

Based on above analysis, RAN2 is therefore kindly requested to agree the following proposals:
Proposal 1: MBSFN transmission is limited to one Carrier in Rel-11.
2.2 Mobility between MBSFN Areas

Should the WI deal with a UE moving from MBSFN area1 to MBSFN area2, both on same carrier and both providing the same service? Is this within the scope of the WI?
If the same service is provided by different MBSFN areas then no synchronisation should be assumed at the radio bearer level since normally the MBSFN subframe configurations in two MBSFN areas are different. A UE moving from “fast” MBSFN area to “low” MBSFN area can simply drop the duplicate received date. A UE moving from “low” MBSFN area to “fast” MBSFN area may have some data loss, however, maybe it is logical to assume the service is from the same server, i.e. BM-SC, and then the timing difference of content transmission between two MBSFN areas seems not very big, and thus the date loss is not significant. In any case, experiencing some date loss is obviously better than lost the coverage of the service (this is very important when you are watching the football World Cup). Based on the above analysis, we think it is useful to support service continuity for the same service between two MBSFN areas since it can improve user experience. To compensate data loss due to handover from a “low” MBSFN area to a “fast” MBSFN area, maybe some mechanism like data forwarding can be discussed if considered as necessary.
The following scenarios provide some example where the same service might be provided across two different MBSFN Areas.
In scenario 1, a UE moving between Area 1 and Area 2 will experience a gap where no MBSFN is provided. Service continuity might be provided via the transition from MRB -> unicast service -> MRB. However the transitions MRB -> unicast and unicast -> MRB are outside the scope of 3GPP RAN specifications and are assumed to be handled via higher layers.


[image: image1]
Scenario 1: Mobility between MBSFN Area 1 and Area2 with gap.
In scenario 2 there is no gap between the two MBSFN areas.

Since the two MBSFN areas are in the same frequency, current cell reselection mechanism can ensure service continuity when the IDLE UE moves cross the boundary of MBSFN area 1 & MBSFN area 2.
In RRC connected mode the UE indicates to the network that it is interested in MBMS “a”. The UE would continue (not seamlessly) to receive “a” when moving from coverage of MBSFN Area 1 to MBSFN Area 2. 

[image: image2]
Scenario 2: Mobility between Area 1 and Area 2, no gap

In scenario 3 there is an overlap between Area 1 and Area 2. However when the UE is moving from Area 1 to Area 2 then the UE will continue to receive the services that it is interested in until it loses coverage of Area 1. The Idle UE and the UE in RRC Connected Mode would operate as in Scenario 2.

[image: image3]
Scenario 3: Overlapping MBSFN areas

The scenarios discussed in relation to mobility between different MBSFN Areas where the same service is provided may not be typical. Care could be taken to ensure service continuity, e.g. services “a” and “b” could be assigned to a larger MBSFN Area covering the geographic areas covered by MBSFN Areas 1 and 2, as shown below.


[image: image4]
Scenario 4: Services a and b assigned to a larger MBSFN Area covering same geographic area as cover by MBSFN Areas 1 and 2

Proposal 2: service continuity between different MBSFN areas where the same service(s) is provided should be included in Rel-11.
3 Conclusion
In this paper, we analyzed the signaling complexity of allowing multiple MBSFN carriers and the supporting of service continuity between different MBSFN areas where the same service(s) is provided. And we propose:

Proposal 1: MBSFN transmission is limited to one Carrier in Rel-11.

Proposal 2: service continuity between different MBSFN areas where the same service(s) is provided should be included in Rel-11.
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