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1
Introduction
An email discussion on MBMS service continuity and CSG cells has taken place on the RAN2 reflector [R2-122164]. While there seems to be a consensus on most issues, the awareness of MBMS availability by UEs in CSG cells would benefit from further elaboration on the UE behaviour.
2
Awareness of MBMS availability
RAN2#77 reached the following agreement: in order to ensure service continuity also non-MBMS cells provide SAI of neighbour frequencies (FFS for CSG cells) [minutes]
For non-CSG cells such advertising of MBMS in neighbor cells indeed seems needed: otherwise a mobile UE not yet having discovered some MBMS service of interest would need to frequently (for instance, at every cell change) read neighbour cells of other frequencies - even if the potential MBMS frequencies were limited by some information delivered on application layer. If such a UE is persistently scheduled by its serving cells, it will not even have the opportunities for such neighbour-cell reading.
However, such a mobility case does not seem representative within CSG cells. Therefore, instead of CSG cells keeping their UEs informed of MBMS availability in surrounding cells, it seems sufficient if UEs rely on prior information about the possible surrounding SAIs that they have obtained from the surrounding non-CSG cells directly: either in the cell before changing to the CSG cell, or by receiving SIBs of surrounding non-CSG cells once when camping RRC_Idle in the CSG cell.
Proposal: in CSG cells, UEs rely on information about possible surrounding SAIs that they have obtained from the surrounding non-CSG cells directly. Obtaining this information does not rely on any gaps in CSG cells (scheduled or autonomously taken) specific to this purpose.

4
Conclusion
For MBMS service continuity in CSG cells, this contribution proposes that:
-
in CSG cells, UEs rely on information about possible surrounding SAIs that they have obtained from the surrounding non-CSG cells directly. Obtaining this information does not rely on any gaps in CSG cells (scheduled or autonomously taken) specific to this purpose
A possible update to the running Stage 2 CR [R2-121900] is given below:
Beginning of Text Proposal

15.4
Mobility procedures for MBMS reception
Service continuity is the process whereby the UE can continue to receive the MBMS service(s) via MBSFN when changing cell(s). E-UTRAN procedures provide support for service continuity with respect to mobility within the same MBSFN area.Within the same geographic area, MBMS services can be provided on more than one frequency and the frequencies used to provide MBMS services may change from one geographic area to another within a PLMN.

To avoid the need to read MBMS related system information and potentially MCCH on neighbour frequencies, the UE is made aware of which frequency is providing which MBMS services via MBSFN through the combination of the following MBMS assistance information:

-
user service description (USD): in the USD (see [yy]), the application/service layer provides for each service the TMGI, the session start time, the frequencies and the MBMS service area identities (MBMS SAIs, see definition in section 15.3 of TS 23.003 [26]) belonging to the MBMS service area (see definition in [xx]);

-
system information: MBMS cells indicate in their system information the MBMS SAIs of the current cell; MBMS and non-MBMS cells indicate in their system information the MBMS SAIs of the current cell and the MBMS SAIs of each neighbour frequency (it is FFS if CSG cells indicate the MBMS SAIs of neighbour frequencies).

NOTE 1: 
A new SIB is to be used for transmission of SAIs information. The new SIB acquisition follows similar to SIB13 acquisition procedure.
When appplying the procedures described below for UEs in RRC_IDLE and RRC_CONNECTED state:
-
when the serving cell provides the MBMS assistance information in its system information, the UE considers that a frequency is providing a MBMS service via MBSFN if and only if  one of the MBMS SAI(s) of this frequency as indicated  in the serving cell system information is indicated for this MBMS service in the USD;

-
the UE does not need to verify that a frequency is providing a MBMS service by acquiring MCCH on this frequency before applying the procedures described below for RRC_IDLE or RRC_CONNECTED, respectively and may continue applying these procedures even though a MBMS service is not provided via MBSFN;

-
when the serving cell is a CSG cell that does not indicate the SAIs in its system information, the UE relies on MBMS assistance information directly obtained from surrounding non-CSG cells.
 In RRC_IDLE, the UE applies the normal cell reselection rules with the following modifications:
-
the UE which is receiving MBMS service(s) via MBSFN and can only receive these MBMS service(s) via MBSFN while camping on the frequency providing these MBMS service(s) is allowed to make this frequency highest priority;

-
the UE which is interested in receiving MBMS service(s) via MBSFN and can only receive these MBMS service(s) via MBSFN while camping on  the frequency providing these MBMS service(s) is allowed to make this frequency highest priority when it intends to receive these MBMS service(s) and a session is already available or about to start via MBSFN;

-
when the MBMS service(s) which the UE is interested in are no longer available (after the end of the session) or the UE is no longer interested in receiving the service(s), the UE no longer prioritises the frequency providing these MBMS service(s).
NOTE 2:
In this Release of the specification, cases where the UE is not provided with information about which services are available via MBSFN in neighbouring frequencies are not dealt with. 

NOTE 3:
In RRC IDLE, UE prioritization between a MBMS cell and a CSG cell is FFS.
If the serving cell does not provide the MBMS assistance information in its system information, the UE in RRC_IDLE applies the normal cell reselection rules. When applying these rules, the UE may consider that a frequency is providing a MBMS service of interest via MBSFN if this frequency is indicated in the USD for this MBMS service.
UEs that are receiving MBMS service(s) in RRC_IDLE state performing cell reselection or are in RRC_CONNECTED state obtain target cell MTCH information from the target cell MCCH. Mechanisms to deliver MCCH to UE via handover command are not supported.

In RRC_CONNECTED, the UE that is receiving or interested to receive MBMS via MBSFN informs the network about its MBMS interest via a RRC message and the network does its best to ensure that the UE is able to receive MBMS and unicast services subject to the UE’s capabilities:

-
the UE indicates the service(s) that the UE is receiving or is interested to receive simultaneously by signalling the frequencies which provides the service(s) and which can be received simultaneously in accordance with the UE capabilities; it is FFS whether or not there is a need to signal other information;

-
the UE indicates its MBMS interest at RRC connection establishment (the UE does not need to wait until AS security is activated) and whenever its MBMS interest changes (e.g. it is no longer interested in the MBMS frequencies, or becomes interested in some other MBMS frequencies, details are FFS);

-
the UE may only indicate its interest when the serving cell supports the indication of MBMS interest (details on how the UE knows whether the serving cell supports the indication of MBMS interest are FFS);

-
the UE may indicate its MBMS interest even if the current configured serving cell(s) does not prevent it from receiving the MBMS services it is interested in;

-
the UE may indicate with a single bit whether it prioritises MBMS reception over unicast. This priority indication applies to all unicast bearers and all MBMS frequencies. It is sent whether the MBMS frequencies are congested or not.

NOTE 4: 
A new RRC message MBMSInterestIndication is introduced to enable the UE to indicate its MBMS interest and whether it prioritises MBMS reception over unicast.

-
The E-UTRAN reuses the SupportedBandCombination IE to derive the UEs MBMS related reception capabilities, i.e. the E-UTRAN tries to ensure that the UE is able to receive MBMS and unicast bearers by providing them on the frequencies indicated in SupportedBandCombination IE signalled by the UE.

NOTE 5:
Whether additional signalling is needed to indicate that the UE supports MBMS reception on the primary cell only or on any cell indicated by the SupportedBandCombination IE is FFS.
-
For handover preparation, the source eNB transfers the MBMS interest of the UE, if available, to the target eNB.
If MBMS is prioritised and the unicast connection cannot be maintained because of congestion on the MBMS carrier then the E-UTRAN releases unicast bearers. It is left to E-UTRAN implementation whether all bearers or only GBR bearers are released. The E-UTRAN does not trigger re-establishment of the released unicast bearers.  For congestion control, the E-UTRAN can rely on existing access control mechanisms. 

No AS level mechanism for service continuity will be defined for mobility outside cells belonging to the MBSFN area, such as HeNB.
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