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1	Introduction
One of the objectives of newly agreed eMBMS related WID [1] is following:
“e.	Support for multi-carrier eMBMS/unicast operation involving reception from one or more eMBMS cells that may be non-collocated and asynchronous with one or more cells that are simultaneously used for unicast. (RAN4, RAN2)”
There are two main use cases mentioned in WID where this feature could be used:
1. eMBMS is not deployed on all sites belonging to the operator, because the coverage of a limited number of sites is sufficient to cover the desired geographical area. This can be especially achievable considering extended Cyclic Prefixes will be defined and configured for such a network.
2. eMBMS service is delivered to the UE from another network than the one to which user’s main subscription belongs to. The UE may or may not have to be authenticated to receive the service depending on the service type. We will call this scenario “Multi-PLMN unicast/eMBMS reception” in this paper
In this contribution we analyze these two scenarios with a particular attention on RAN2 aspects and potential impacts.
2	eMBMS deployed on a subset of sites
The operation in which not all of the cells in the MBSFN area contribute to MBSFN transmission is already possible thanks to MBSFN Area Reserved Cell concept, which allows such cells to transmit unicast data but at restricted power on the sub-frames dedicated to MBSFN transmission in this area. This way the operator might get some additional resources available, which can be used for unicast transmission for the UEs in the advantageous radio conditions. However the justification part of the WID mentions that: “Multi-carrier UEs should be able to receive eMBMS from one or more cells in MBSFN mode on one frequency and be served on another frequency from another asynchronous cell, that is selected according to the standardized cell reselection procedure.” Since no unicast transmission on MBMS carrier is mentioned we can assume that the resources on this frequency are 100% dedicated to MBSFN transmission, which can be either standalone or non-standalone. MBSFN reserved cell feature is not therefore applicable for this scenario and the benefit of such deployment lays mainly in the possibility to switch off an MBSFN carrier on certain sites in order to e.g. optimize power consumption. 
Observation 1: When eMBMS is deployed only on the subset of sites in a particular geographical area the remainder of the sites is not used for unicast transmission on eMBMS carrier frequency.
The UE in this scenario should still have the possibility to perform unicast transmission on another carrier, so it should not be camping on eMBMS carrier. This might have some impact on UE mobility procedures and service continuity for MBMS, but this rather results from modifications related to additional sub-frames usage for MBMS and should be discussed in the context of other objectives of this Work Item. Therefore we believe there is no additional impact of this scenario on RAN2 work.
Observation 2: There are no additional RAN2 impacts coming from multi-carrier unicast/MBMS reception when both service types are delivered by the same PLMN other than the ones related to other objectives of the WID.
3	Multi-PLMN unicast/eMBMS reception
In this scenario UE is a subscriber of a certain PLMN, which is used for unicast services and potentially some MBMS services as well. However there are also other MBMS services provided in the same geographical area, which are provided by another operator using its own infrastructure. UE should be able to receive these broadcast services while still camping on the cell belonging to its subscribed PLMN. The UE may need to authenticate to be able to receive some services while other may be delivered without the need of authentication. However we find this particular aspect RAN agnostic. 
What is interesting from RAN2 point of view is how the UE is made aware of the service of interest availability on another PLMN in the area it is in. First of all UE will be configured with USD data by the application layer and part of the USD is the TMGI of the service. TMGI comprises of PLMN ID + Service ID and this way UE is already made aware of the PLMN on which it should be looking for a specific service. However so far only the case when the UE is receiving MBMS service on the same PLMN that it is using for unicast transmission was taken into consideration. Consequently SIB15 contains only a list of MBMS SAIs delivered on intra-frequency or inter-frequency cells of the same PLMN and MBMS SAIs themselves are not unique across different PLMNs as opposed to TMGIs. However in order to identify TMGIs of the services delivered in a certain cell UE is forced to first read SIB13 and afterwards MCCH on the cell, which is delivering the service. This would require a UE to scan the neighboring frequencies looking for a PLMN of interest, synchronizing with a cell belonging to this PLMN and reading SIB15/SIB13 to be able to acquire the service of interest. We think this should be avoided and a UE should be provided with the information about MBMS SAIs delivered by other PLMNs in the same geographical area by extending SIB15 with the information about MBMS services provided on neighboring frequencies by other PLMNs.
Proposal 1: SIB15 should be extended with the information about MBMS SAIs provided by other PLMNs in the same geographical area.
Such information could be provided to the eNB from the Core Network or semi-statically configured. We think that for the use cases described in WID semi-static configuration would be sufficient, but SA2/RAN3 might also decide to develop some more dynamic solution if they deem it beneficial.
Proposal 2: Information about MBMS SAIs provided by other PLMNs can be semi-statically configured by the means of O&M mechanisms. Alternative solution could optionally be developed by SA2/RAN3 WGs.
After UE identifies other PLMN’s carrier, which provides a service it is interested to receive it will have to acquire SIB13 to be able to read MCCH. As analyzed in [2] this information could be provided either via the same carrier or on neighboring carrier belonging to the same PLMN. For this case however we find it overcomplicated from both system design and UE procedures complexity perspectives to deliver it on neighboring carriers. In consequence we believe that for multi-PLMN unicast/MBMS reception case System Information required to receive MBMS service should be delivered on the carrier providing MBSFN transmission.
Proposal 3: System Information required to receive MBMS service in multi-PLMN unicast/MBMS reception scenario should be delivered on the carrier providing MBSFN transmission.
4	Summary
In this paper we analyzed the impact of supporting multi-carrier eMBMS/unicast operation in two scenarios mentioned in WID. Based on this analysis we propose to agree on following proposals:
Proposal 1: SIB15 should be extended with the information about MBMS SAIs provided by other PLMNs in the same geographical area.
Proposal 2: Information about MBMS SAIs provided by other PLMNs can be semi-statically configured by the means of O&M mechanisms. Alternative solution could optionally be developed by SA2/RAN3 WGs.
Proposal 3: System Information required to receive MBMS service in multi-PLMN unicast/MBMS reception scenario should be delivered on the carrier providing MBSFN transmission.

References
[1] RP-160675, New WID: eMBMS enhancements for LTE, Ericsson, Qualcomm Inc., Nokia Networks, EBU
[2] R2-163531, Impact of additional MBSFN sub-frames support, Nokia, Alcatel-Lucent Shanghai Bell
