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	Reason for change:
(

	Introduction of functionality to support MBMS on LTE service continuity

	
	

	Summary of change:
(

	The following RAN2#74, RAN2#75, RAN2#75bis, RAN2#76, RAN2#77, RAN2#77bis and RAN2#78  agreements/assumptions for service continuity are captured -

1) MBMS can be provided via more than one frequency layer in the same geographic area. The frequencies used to provide MBMS service(s) may change from one geographic area to another within a PLMN. E-UTRAN procedures provide support for service continuity with respect to mobility within the same MBSFN area. 

2) Nothing specific is done to realise service continuity for a service provided in multiple MBSFN areas (i.e. focus of the WI will be to get the IDLE/CONN UE on a correct carrier so that he can receive a service provided in one MBSFN area.

3) The service continuity for IDLE only needs to handle the UE only able to receive MBMS in the camping frequency. Support for MBMS reception from a non camping frequency is left to UE implementation.

4) The UE is provided with information about which services are provided in neighbouring MBMS frequencies. The TMGI, session start time the MBMS frequencies and MBMS service area IDs (MBMS SAIs) belonging to the MBMS service area are provided by application/service layer.

5) MBMS cells provide MBMS SAIs of the current cell and of each neighbour frequency in system information. In order to ensure service continuity also non-MBMS cells provide MBMS SAIs of neighbour frequencies. (FFS for CSG cells) 
6) If the MBMS SAIs are provided in SI, the UE interested in a MBMS service is only allowed to prioritize other frequencies and indicate interest based on this information.

7) In RRC_IDLE the UE which is receiving MBMS via MBSFN autonomously makes the frequency providing MBMS services the highest priority when performing cell reselection while following normal cell reselection rules. A UE which is interested to receive a MBMS service makes the MBMS fequency highest priority when it intends to receive the MBMS service and the service is already available or is about to start. When the MBMS service(s) the UE is interested in are not available or the UE is no longer interested in receiving the service(s) then normal cell reselection rules apply. A UE may prioritize a frequency based on the MBMS SAIs provided in the USD and the SI of the serving cell without reading MCCH of the corresponding neighbour frequency. The UE is allowed to prioritise the MBMS frequency if it can only receive MBMS while camping on that frequency. The UE is allowed to prioritise the MBMS frequency based on SAI in SI (during a session it is interested to receive) even though the concerned session may not be provided by MBSFN. 
8) In RRC_CONNECTED, the network is informed about the UE’s interest in MBMS services (which services it is receiving and/or is interested to receive) 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. 

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

10) The UE indicates in the MBMSInterestIndication message its preference for unicast or MBMS reception. This preference applies to all unicast bearers and all MBMS frequencies, and the message is sent whether the indicated MBMS frequencies are congested or not. If MBMS reception is prioritised and the unicast connection cannot be maintained because of congestion on the MBMS carrier, the E-UTRAN releases unicast bearers. It is left to E-UTRAN implementation to release only GBR bearers or all bearers. The E-UTRAN does not trigger re-establishment of the released unicast bearers.

10a) We rely on existing mechanisms (allow MBMS-based prioritization and use ACB, reject, … if needed)

11) The service (s) that the UE is receiving or is interested to receive simultaneously are indicated by the UE signalling the MBMS frequencies which provides the service(s). The UE may indicate interest for a MBMS service based on the MBMS SAIs of serving cell or neighbour frequencies provided in SI of the serving cell without reading MCCH of the indicated neighbour frequency. 

- The UE sends the indication of its MBMS interest whenever its MBMS interest changes
12) UE in RRC_CONNECTED is allowed to send the MBMSInterestIndication message any time, even before AS security activation (e.g. to avoid that the eNB configures SCells that would prevent the UE from accessing its intended MBMS service).

13) UE needs to know whether or not the serving cell supports the MBMSInterestIndication message to decide transmission of the message. (Details are FFS)

14) The UE may send an MBMSInterestIndication even if the current configured serving cell(s) does not prevent it from receiving the MBMS services it is interested in (proactive indication)

15) The UE shall not indicate interest in the MBMSInterestIndication beyond its capabilities. 

16) For handover preparation, the source eNB transfers ‘MBMS UE context’ to the target eNB, if available.

17) Any cell including CSG may broadcast SAI. 
18) The UE indicates with one bit its preference between unicast and MBMS
19) If the UE is no longer interested in an MBMS service or has left the service area or the session it is interested has ended in it should send an updated MBMSInterestIndication (in CONNECTED) or apply normal reselection priorities (in IDLE) within reasonable time.
20) Presence of the new MBMS SIB indicates to the UE that the NW supports reception of the MBMSInterestIndication. This implies that all cells (including CSGs) that intend to support reception of MBMSInterestIndication need to provide the MBMS SAIs in SIB. 
21) The UE may only indicate interest in a frequency that was listed in SIB14
22) The prioritization between MBMS frequency and CSG frequency is left to UE implementation.
23) The handling of autonomous search during MBMS reception is left up to UE implementation.
24) If the UE sends both MBMSInterestIndication and ProximityIndication the NW will decide how to handle it e.g. taking the “unicast/MBMS preference” in the MBMSInterestIndication into account. So, the UE can use this bit to indicate its preference.
25) Rel-11 MBMS UEs are required to receive MBMS on any of the frequencies of a BandCombination indicated in the SupportedBandCombination. And no additional capability indication is needed.
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7.4
System Information

System information is divided into the MasterInformationBlock (MIB) and a number of SystemInformationBlocks (SIBs):

-
MasterInformationBlock defines the most essential physical layer information of the cell required to receive further system information;

-
SystemInformationBlockType1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information blocks;

-
SystemInformationBlockType2 contains common and shared channel information;

-
SystemInformationBlockType3 contains cell re-selection information, mainly related to the serving cell;

-
SystemInformationBlockType4 contains information about the serving frequency and intra-frequency neighbouring cells relevant for cell re-selection (including cell re-selection parameters common for a frequency as well as cell specific re-selection parameters);

-
SystemInformationBlockType5 contains information about other E‑UTRA frequencies and inter-frequency neighbouring cells relevant for cell re-selection (including cell re-selection parameters common for a frequency as well as cell specific re-selection parameters);

-
SystemInformationBlockType6 contains information about UTRA frequencies and UTRA neighbouring cells relevant for cell re-selection (including cell re-selection parameters common for a frequency as well as cell specific re-selection parameters);

-
SystemInformationBlockType7 contains information about GERAN frequencies relevant for cell re-selection (including cell re-selection parameters for each frequency);

-
SystemInformationBlockType8 contains information about CDMA2000 frequencies and CDMA2000 neighbouring cells relevant for cell re-selection (including cell re-selection parameters common for a frequency as well as cell specific re-selection parameters);

-
SystemInformationBlockType9 contains a home eNB name (HNB name);

-
SystemInformationBlockType10 contains an ETWS primary notification;

-
SystemInformationBlockType11 contains an ETWS secondary notification;

-
SystemInformationBlockType12 contains a CMAS warning notification;

-
SystemInformationBlockType13 contains MBMS-related information;
-
SystemInformationBlockType15 contains information related to mobility procedures for MBMS reception.
15.4
Mobility procedures for MBMS reception
Mobility procedures for MBMS reception allow the UE to start or continue receiving 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.
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.

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 3GPP TS 26.346 [yy]), the application/service layer provides for each service the TMGI, the session start and end time, the frequencies and the MBMS service area identities (MBMS SAIs, see definition in section 15.3 of 3GPP TS 23.003 [26]) belonging to the MBMS service area (see definition in 3GPP TS 26.246 [xx]);

-
system information: MBMS and non-MBMS cells indicate in SystemInformationBlockType15 the MBMS SAIs of the current frequency and of each neighbour frequency.
When applying the procedures described below for UEs in RRC_IDLE and RRC_CONNECTED state:
-
the UE does not need to verify that a frequency is providing a MBMS service by acquiring MCCH and may apply these procedures even though a MBMS service is not provided via MBSFN;

-
the UE may consider that a service is provided if a session of this service is ongoing as derived from the session start and end times indicated for this service in the USD and if a frequency provides this service;

-
the UE determines the frequency on which a service is provided according to the following:  

-
if the serving cell provides SystemInformationBlockType15, the UE considers that a frequency is providing the MBMS service via MBSFN if and only if one of the MBMS SAI(s) of this frequency as indicated in SystemInformationBlockType15 of the serving cell is indicated for this MBMS service in the USD;

-
if the serving cell does not provide SystemInformationBlockType15, the UE in RRC_IDLE state may consider that a frequency included in the USD for the MBMS service is providing this MBMS service as long as the UE reselects cells where SystemInformationBlockType13 is provided.
 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);
-
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 1:
In RRC IDLE, when the above modifications to cell reselection rules are applied, the prioritization between the frequency providing these MBMS service(s) and the frequency of a CSG cell, and the autonomous search are left to UE implementation.

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 frequencies which provide the service(s) that the UE is receiving or is interested to receive simultaneously, and which can be received simultaneously in accordance with the UE capabilities;
-
the UE indicates its MBMS interest at RRC connection establishment (the UE does not need to wait until AS security is activated), and whenever the set of frequencies on which the UE is interested in receiving  MBMS services has changed compared with the last indication sent to the network (e.g. due to a change of user interest or of service availability);

-
the UE may only indicate its interest when the serving cell provides SystemInformationBlockType15 and after having acquired SystemInformationBlockType15 of the current serving cell;

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

-
the UE indicates 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.

-
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. The UE shall support MBMS reception on any serving cell and on any cell that may be additionally configured as serving cell according to the UE capabilities for unicast reception; 
-
for handover preparation, the source eNB transfers the MBMS interest of the UE, if available, to the target eNB. After handover, the UE reads SystemInformationBlockType15 before updating its MBMS interest. If SystemInformationBlockType15 is provided on the target cell but not on the source cell, the UE indicates its MBMS interest after handover.
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. 

The E-UTRAN may take into account the UE priority for MBMS or unicast reception when receiving an indication of proximity to a CSG cell from a UE which also indicated interest in MBMS reception (or vice-versa).
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