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1 Introduction

In the RAN#77bis meeting, it is agreed that the congestion and admission control for MBMS:

“rely on existing mechanisms (allow MBMS-based prioritization and use ACB, reject, … if needed)”
Relying on the existing mechanism such as ACB, reject, … will make a UE to reselect or handover to a target cell without prior knowledge of the congestion status of the target cell. The UE knows the congestion status after the selection/reselection or handover to the target cell. The congestion bit can assist a UE to reselect or handover to a target cell before the selection or handover and to satisfy its MBMS priority. For example, if a RRC Idle UE prioritizes MBMS, it can select a target cell even though the target cell is congested but if the RRC idle UE does not prioritize MBMS, the UE will select target cell that is not congested (i.e. the UE can initiate a non-MBMS service). For a RRC Connected UE, the congestion indication of the neighboring cell allows the serving eNB to select a target cell that satisfies the UE MBMS priority. For example, if a RRC Connected UE prioritizes MBMS, the serving eNB can select a target cell even though the target cell is congested but if the RRC Connected UE does not prioritize MBMS, the serving eNB will select and initiate a handover preparation to a non-congested cell target cell.
2 Discussion 

When a mobile UE moves to another cell, a RRC idle UE will reselect or a RRC connected UE will hand over to a target cell. A UE that is receiving or interested to receive a MBMS service may want to continuously receive the MBMS service. Each UE, however, may have different priority in receiving the MBMS. A UE that prioritize MBMS will not necessarily require (radio) resources to provide non-MBMS session, while a UE that does not prioritize MBMS may require (radio) resources to provide non-MBMS session simultaneously with (radio) resources for MBMS session.
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Figure 1: MBSFN include macro cells in different frequencies and pico cells

In HetNet and Carrier Aggregation (CA) configuration as shown in Figure 1, when a UE select or handover to a target cell, the UE can have choices. In this example, from M2 the UE can select or handover to M3, HSi+1 or M6. In MBMS service continuity case, the selection is M3 or HSi+1, assuming M6 is not a member of MBSFN. When UE does not prioritize MBMS, from radio signal strength point of view, perhaps M3 is the best choice but considering MBMS priority, HSi+1 is the best, since M3 is congested while HSi+1 is not congested 

The congestion indication also let a RRC Idle UE proactively select a proper target cell when it is about to add a non MBMS session when its current serving cell is congested, while the UE can still take its MBMS priority into account.  

To satisfy the MBMS priority in MBMS service continuity, the serving cell (M2) and the UE need to know the congestion state of the neighboring cell that is a member of the MBSFN, so that the UE can reselect or the serving cell can handover the UE to a target cell, before the UE served by the target cell.
Proposal 1: The serving cell needs to know the congestion status of the neighboring cell(s)
Proposal 2: Add congestion indication to MBMS SAI and its corresponding frequency for each neighbor cell in SIB15.       

With the current mechanism such as ACB, reject … etc, the UE moves to the target cell first and the congestion state is found after the UE served by the target cell, i.e. when a RRC Idle UE initiates or when a RRC Connected initiates or adds a non MBMS service in the target cell. If the MBMS priority and the congestion state don’t match, e.g. a UE does not prioritize the MBMS but select or handover to a congested target cell, either the UE sacrifices its priority (e.g. UE cannot initiate or add a non MBMS session, even if the UE is no longer interested to receive the MBMS session), the UE has to move to a new target cell or the UE waits until the cell is no longer congested.
When the congestion state changes in the neighboring cell, the serving cell will receive an up to date congestion indicator from the neighbor cell. When the congestion state changes in the serving cell or in the neighbor cell, the serving cell broadcast an up to date congestion indicator to help UE know the change of the congestion status in the serving cell and/or in the neighbor cell.
3 Summary of the Proposals
To provide MBMS service continuity and to assist RRC Idle UE to select a target cell and a serving node to handover RRC Connected UE to a target cell that matches its MBMS priority, we propose:
Proposal 1: The serving cell needs to know the congestion status of the neighboring cell(s)

Proposal 2: Add congestion indication to MBMS SAI and its corresponding frequency for each neighbor cell in SIB15.
4 Reference
1. RP-110452: Service continuity in connected mode and location information for MBMS for LTE
2. TS. 36311 v10.5.0: Radio Resource Control (RRC); Protocol specification (Release 10)
3. RAN2-77bis Meeting Notes 2012-03-30 1700.doc
5 Appendix

This appendix contains CR to 36.300 in case the proposal is agreed
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*** MODIFIED SECTION ***
5.1 15.4
Service Continuity
MBMS does not affect unicast mobility procedures and going from one MBSFN area to another is left up to UE implementation.  No new information is provided to help the UE in switching reception between MBSFNs, but the frequency layer which carries the MBSFN transmission may be set to a high priority to help service continuity in RRC_IDLE.

5.2 15.4a
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 [49]), 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 [48]);

-
system information: MBMS and non-MBMS cells indicate in SystemInformationBlockType15 the MBMS SAIs and congestion indicator of the current frequency and of each neighbour frequency.

The MBMS SAIs and the congestion indicator of the neighbouring cell may be provided by X2 signalling (i.e. X2 Setup and eNB Configuration Update procedures) or/and OAM. 
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 congestion indicator allows the UE to select or the serving cell to handover the UE to a target cell that match the UE MBMS priority
-    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.
NOTE 2: The congestion indicator allows a RRC idle UE knows in advance whether the UE can initiate a unicast session in the cell to be selected
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. The congestion indicator enables the source eNB to select a target eNB that matches the UE MBMS priority
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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