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1	Introduction
In RANP#71 meeting a new WID concerning eMBMS enhancements for LTE was accepted in [1]. WID is divided into two sets of objectives. First one was deemed mature enough to be specified while some more study is needed for the second part of the objectives. In this contribution we focus on objective b. and give some initial thought on objective’s c. impact on RAN2:
b. Specify means of using subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) for MBSFN. (RAN2, RAN1)
· The non-MBSFN subframes for unicast can only be used as Scell
c. Specify means of configuring MBSFN subframes without a unicast control region and cell-specific reference signals. (RAN1, RAN2)

2	Additional sub-frames availability for MBSFN
Currently following sub-frames are not allowed for MBSFN transmission:
· Sub-frame #0 used for Master Information Block (MIB)/ MIB repetition, Primary and Secondary Synchronization Signal (PSS, SSS) and paging
· Sub-frame #5 used for SIB1/ SIB1 repetition, PSS and SSS and Paging
· Sub-frame #4 and #9 used for Paging
As specified in [2] the FDD UEs are calculating the Paging Occasions they need to monitor using following table:
	Ns
	PO when i_s=0
	PO when i_s=1
	PO when i_s=2
	PO when i_s=3

	1
	9
	N/A
	N/A
	N/A

	2
	4
	9
	N/A
	N/A

	4
	0
	4
	5
	9


,where i_s = floor(UE_ID/N) mod Ns, N: min(T,nB), Ns: max(1,nB/T) and nB: 4T, 2T, T, T/2, T/4, T/8, T/16, T/32.
nB parameter is configurable by the network and signalled in SIB2 (as part of pcch-Config IE, which in turn is part of radioResourceConfigCommon IE). It can be noted that by configuring nB <= T it is possible to limit PO occurrences to sub-frame #9 only without having to consider UE_ID or DRX cycle length configured for the UE. This of course comes at the expense of paging channel capacity. To alleviate the effect of this capacity reduction network should be able to steer all mbms-SCell and mbms-nonservingCell capable UEs to another carrier where they can still receive MBSFN transmission.
Observation 1: It is already possible to free up sub-frame 4 for MBSFN usage by network configuration.
Current paging mechanism requires at least resources in sub-frame 9 to be reserved, so if this sub-frame was to be used for MBSFN transmission and paging needs to be supported on such a carrier then some other mechanism needs to be developed. However before any new mechanism is introduced we should reflect upon the need of having it considering the scenarios, which are anticipated for the use of this feature. It was already clarified during RAN1#84bis that when a carrier is configured with more than 6 sub-frames for MBSFN then legacy UEs cannot be scheduled on such carrier for both eMBMS and unicast services due to the lack of CRS in sub-frames where some legacy UEs may use it for frequency/time and CSI measurement. Moreover it is indicated in the WID that “non-MBSFN subframes for unicast can only be used as Scell”. This means that there should not be UEs camping on such a cell for unicast, which would be aligned with the fact that such a carrier is likely to be an SDL type of carrier as mentioned in the justification part of WID. This also means that for these objectives we can assume that eMBMS cell always operates in the presence of another cell, which can act as a PCell/serving cell. This in turn means that the System Information for UEs, which are to receive unicast data on this carrier will be provided to it by dedicated signaling. Such UEs will receive paging on PCell as well. The question now can be raised whether there is a need for SI and paging support on enhanced eMBMS carrier. Two possibilities of delivering the required information can be identified:
· Paging and SI is provided on the adjacent carrier – this would mean that UEs, which are receiving MBSFN transmission need to be able to simultaneously listen to Paging and SI on another carrier
· Paging and limited SI (required to receive eMBMS service) is provided on eMBMS carrier – for paging this would mean that we either accept that SF#9 cannot be used for MBSFN or a new paging mechanism is developed. For System Information SF#0 and SF#5 would have to be excluded from MBSFN transmission or a new way to provide SI would be required.
We believe that for the sake of simplicity the first option above is preferred and therefore we propose to agree on the following:
Proposal 1: For the carriers with over 6 sub-frames configured for MBSFN transmission the required System Information and Paging is provided to the UEs on another carrier.
This would allow for much simpler PHY layer design, but would have impact on mobility and MBMS service continuity procedures. Considering that there would be no SI and Paging on the enhanced MBMS carrier then UEs should not attempt to camp on such a cell, which will require modifications to UE behavior as currently specified. 
Observation 2: Current mobility and MBMS service continuity procedures will have to be modified to prevent UEs from camping on enhanced MBMS carrier.
3	Overhead reduction for MBSFN subframes
Legacy MBSFN sub-frames have a unicast control region of 1 or 2 OFDM symbols carrying the PCFICH, PHICH, PDCCH and CRS. PDCCH on MBSFN sub-frames is used to deliver MCCH change notification, so if it is to be removed then some alternative way of providing it would have to be developed. One of the options is to provide it on another carrier (as we proposed also for SI and paging delivery), but this could result in relatively significant overhead if different PCells/serving cells are configured for different UEs receiving MBSFN transmission. In this situation it might be preferred to have MCCH change notification sent over eMBMS carrier, but we think RAN2 should wait for RAN1 decisions with regards to this objective before making any decisions.

4	Summary
In this contribution we analyze the impact of objective b. and c. of “eMBMS enhancements for LTE” WI on RAN2. Based on the analysis presented in the document and in order to limit the impact on the system and its complexity we propose:
Proposal 1: For the carriers with over 6 sub-frames configured for MBSFN transmission the required System Information and Paging is provided to the UEs on another carrier.
As a consequence PHY layer design will be simplified, but we observe also an impact on mobility and MBMS service continuity procedures:
[bookmark: _GoBack]Observation 2: Current mobility and MBMS service continuity procedures will have to be modified to prevent UEs from camping on enhanced MBMS carrier.
We also indicated potential impact of objective c. on MCCH change notification mechanism, but propose to wait for RAN1 progress on this matter before making any decisions.
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