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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. 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
Note: This document is the update of R2-163531 which takes into consideration latest RAN1 discussions and decisions.
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
RAN1 was discussing a way forward for eMBMS WI over an e-mail discussion and one of its very likely outcomes is the agreement that “If a carrier supports mixed unicast and MBMS, at least 2 subframes separated by 5ms are non-MBSFN subframes”. This means that sub-frames #0 and #5 structure could be left unmodified and UEs would be able to acquire MIB, PSS, SSS, SIB1 and Paging there. This also means that System Information required to receive MBMS service may be provided on mixed unicast and MBMS carrier in a legacy way. Some further modifications may be proposed on PHY layer in RAN1 to still increase the resources availability for MBSFN. 
Observation 1: RAN1 decision of keeping at least 2 non-MBSFN subframes for mixed unicast/MBMS carrier allows for usage of those subframes to deliver MIB, PSS/SSS, paging and SIB1. System Information may also be provided on such a carrier.
This approach has however some implications on which we would like to focus in this contribution:
1. Legacy UEs may try to camp on such a cell
2. Paging capacity is limited only to (subset of) sub-frames 0# and #5
As specified in [2] the FDD UEs are calculating the Paging Occasions they need to monitor using the 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. However there is no possibility to limit the POs to be sent only in sub-frames #0 and #5. Therefore PO calculation method will have to be modified for the carriers with more than 6 sub-frames allocated for MBSFN transmission. Since legacy UEs are not supposed to be supported on such a carrier this should not constitute a major problem.
Observation 2: PO calculation method will have to be modified for the carriers with more than 6 sub-frames allocated for MBSFN transmission.
Another implication of allocating sub-frames #4 and #9 for MBSFN transmission would be limited paging capacity of a cell configured that way. Therefore it would be beneficial to limit the information carried over this paging channel to minimum. We believe that it should be used solely to provide System Information change notifications and that there is no need to provide paging of single UEs on an enhanced eMBMS carrier. This is justified by the fact that it is already indicated in WID that “non-MBSFN subframes for unicast can only be used as Scell”, which means that the System Information for UEs, which are to receive unicast data on this carrier will be provided to it by dedicated signaling and that these UEs will receive paging on PCell as well. Moreover 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. All these aspects, combined with the fact that such a carrier is likely to be an SDL type of carrier as mentioned in the justification part of WID, leads us to a conclusion that UEs should be prevented from camping on such carrier and this pertains to both legacy UEs and UEs, which will support this new enhanced eMBMS operation.
Proposal 1: UEs should be prevented from camping on an enhanced eMBMS carrier (carrier with more than 6 sub-frames configured for MBSFN transmission).
In the following part of the contribution we would like to analyze whether existing mechanisms can be reused to achieve that and whether changes are required to current MBMS related mobility and service continuity procedures.
Section 5.2.4 from [2] contains the description of cell reselection and prioritization rules for UEs, which are capable of and interested in receiving MBMS service on a certain frequency. Different set of rules is specified for the UEs supporting MBMS Service Continuity and the ones not supporting this feature and there are also different rules for downlink only MBMS frequency and “normal” MBMS frequency. Those rules are summarized below.
If the UE is MBMS Service Continuity capable:
· for “normal” MBMS frequency – UE may consider that frequency to be the highest priority during the MBMS session as long as the reselected cell is broadcasting SIB13 and either SIB15 of the serving cell indicates for that frequency one or more MBMS SAIs included in the MBMS User Service Description (USD) of this service or SIB15 is not broadcast in the serving cell and that frequency is included in the USD of this service.
· for downlink only MBMS frequency – UE may consider cell reselection candidate frequencies at which it cannot receive the MBMS service to be of the lowest priority during the MBMS session, as long as the MBMS frequency which the UE monitors is broadcasting SIB13 and either SIB15 of the UE’s serving cell indicates for that frequency one or more MBMS SAIs included in the MBMS User Service Description (USD) of this service or SIB15 is not broadcast in the serving cell and that frequency is included in the USD of this service
If the UE is not MBMS Service Continuity capable:
· if the UE has knowledge on which frequency an MBMS service of interest is provided, it may consider that frequency to be the highest priority during the MBMS session as long as the reselected cell is broadcasting SIB13.
· if the UE has knowledge on which downlink only frequency an MBMS service of interest is provided, it may consider cell reselection candidate frequencies at which it can not receive the MBMS service to be of the lowest priority during the MBMS session as long as the cell on the MBMS frequency which the UE monitors is broadcasting SIB13.
From the above rules it can be concluded that if the enhanced eMBMS carrier is downlink only cell then it is already not possible to camp on such a cell and existing mobility rules can be applied.
Observation 3: If enhanced eMBMS carrier is downlink only carrier then camping is already not allowed on such a carrier and existing mobility rules can be applied.
If an enhanced eMBMS carrier is not downlink only then some additional mechanism needs to be applied to prevent UEs from camping on a cell on such carrier, since according to current behaviour the UEs would consider the MBMS frequency meeting the above conditions to be of highest priority for cell reselection. A most straightforward way would be to use cell barring mechanism. According to the description in [2]:
“When cell status "barred" is indicated or to be treated as if the cell status is "barred",
-	The UE is not permitted to select/reselect this cell, not even for emergency calls.
-	The UE shall select another cell according to the following rule:
	(…)
-	If the field intraFreqReselection in field cellAccessRelatedInfo in SystemInformationBlockType1 message is set to "not allowed" the UE shall not re-select a cell on the same frequency as the barred cell;
-	The UE shall exclude the barred cell and the cells on the same frequency as a candidate for cell selection/reselection for 300 seconds.”
It is therefore possible to prevent the UEs from camping on enhanced eMBMS carrier using this mechanism. Legacy UEs would have to re-check the cell status every 300 seconds, but this can be avoided by Rel-14 UEs.
Observation 4: If enhanced eMBMS carrier is not downlink only it is possible to use cell barring mechanism to prevent legacy UEs from camping on cells of such a carrier. UEs supporting enhanced eMBMS carrier would not need to follow the same legacy requirement of re-checking the cell status every 300 seconds. 
3	Summary
In this contribution we analyze the impact of objective b. of “eMBMS enhancements for LTE” WI on RAN2. 
Following RAN1 decision that “If a carrier supports mixed unicast and MBMS, at least 2 subframes separated by 5ms are non-MBSFN subframes” we observe that:
Observation 1: RAN1 decision of keeping at least 2 non-MBSFN subframes for mixed unicast/MBMS carrier allows for usage of those subframes to deliver MIB, PSS/SSS, paging and SIB1. System Information may also be provided on such a carrier.
However if the subframes #0 and #5 are to be used for paging we also observe that:
Observation 2: PO calculation method will have to be modified for the carriers with more than 6 sub-frames allocated for MBSFN transmission.
We further note that paging capacity of enhanced eMBMS carrier will be limited and that non-MBSFN subframes for unicast can only be used as Scell as well as the fact that legacy UEs are not supposed to be supported on such a carrier. Based on this we propose the following:
Proposal 1: UEs should be prevented from camping on an enhanced eMBMS carrier (carrier with more than 6 sub-frames configured for MBSFN transmission).
Subsequently we analysed whether this can be achieved using current mechanisms and conclude that:
Observation 3: If enhanced eMBMS carrier is downlink only carrier then camping is already not allowed on such a carrier and existing mobility rules can be applied.
Observation 4: If enhanced eMBMS carrier is not downlink only it is possible to use cell barring mechanism to prevent legacy UEs from camping on cells of such a carrier. UEs supporting enhanced eMBMS carrier would not need to follow the same legacy requirement of re-checking the cell status every 300 seconds. 
RAN2 is respectfully asked to agree on the aforementioned observations and proposals and take them into consideration in further work in this Work Item.
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