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1 Introduction
The issue of MBMS reception has not yet been addressed in Rel-10 CA discussions. In this paper, we discussed the new scenarios introduced by CA and what are the extra requirements for UE in addition to what we already have in Rel-9.
2 Discussion
The working assumption of Rel-9 MBMS is that UE is only required to receive MBMS on serving cell in connected mode. With the introduction of CA in Rel-10, a UE can have more than one serving cells, e.g. PCell and SCell(s).
For Rel-10 CA, assume eNB has two CCs, a UE could see three possible MBMS deployments illustrated in Fig. 1.
1) There is MBMS on PCell
2) No MBMS on PCell, but there is MBMS on SCell

3) MBMS is on both PCell and SCell
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Figure 1 MBMS deployment scenarios in CA
To make Rel-10 CA capable, we believe we should discuss the reception requirement for each scenario.
For Scenario 1 and 3, it is obvious that a UE should at least support MBMS reception on PCell, the same as in Rel-9.
For Scenario 2 and 3, the issue is whether a UE should be required to support MBMS reception on SCell, this requirement is new to Rel-10 UE.
In principle, we think MBMS reception on PCell is a basic requirement and should be at least supported and leave the MBMS reception on SCell to UE implementation. However, MBMS reception on SCell seems helpful for MBMS deployment #2 in Fig. 1.
For example, assuming eNB does not want to deploy MBMS on all of its cells
, a UE may only see MBMS on SCell. When PCell change happens to a UE between these CCs, requiring MBMS reception also on SCell could improve service continuity, moreover, user experience.

In Scenario 2, to allow MBMS reception on SCell has no capability impact, since UE is already receiving on the SCell. 
In Scenario 3, when there is existence of MBMS on both PCell and SCell, if Rel-9 capability is assumed, UE should be able to receive MBMS on either PCell or SCell but not both. 
Nevertheless, in above two cases, for MBMS reception on SCell, UE has to find out the existence and acquire related information (either on its own automatically or provided by eNB, more details in [2]). The extra complexity is considered not high.
For UEs with more advanced capability, it is possible for the UE to receive MBMS on more than one cell. These cells could be configured, e.g. PCell or SCell, or non-configured. There should no restriction for UE to receive MBMS on multiple cells if it is able to, but we believe this is implementation issue.

As a result, the basic requirement for MBMS is to at least support MBMS reception on PCell, a simple and sensible generalization can be a UE should at least support MBMS reception on one of the configured cells.
3 Conclusion
The paper has discussed the MBMS reception on SCell under Rel-10 CA. Following proposals were proposed to progress discussion in RAN2.
Proposal 1:
Following Rel-9 capability, a Rel-10 UE should at least support MBMS reception on PCell.

Proposal 2:
Discuss whether MBMS reception on SCell should be supported.

Proposal 3:
Capture the decision to stage-2 document as suggested in Annex.
In Annex, we provided stage-2 text proposal for the MBMS reception on PCell only or also on SCell.
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TP1: MBMS reception on PCell only
7.1
Services and Functions

The main services and functions of the RRC sublayer include:

-
Broadcast of System Information related to the non-access stratum (NAS);

-
Broadcast of System Information related to the access stratum (AS);

-
Paging;

-
Establishment, maintenance and release of an RRC connection between the UE and E-UTRAN including:

-
Allocation of temporary identifiers between UE and E-UTRAN;

-
Configuration of signalling radio bearer(s) for RRC connection:

-
Low priority SRB and high priority SRB.

-
Security functions including key management;
-
Establishment, configuration, maintenance and release of point to point Radio Bearers;

-
Mobility functions including:

-
UE measurement reporting and control of the reporting for inter-cell and inter-RAT mobility;

-
Handover;

-
UE cell selection and reselection and control of cell selection and reselection;

-
Context transfer at handover.

-
Notification for MBMS services (of PCell if CA is configured);

-
Establishment, configuration, maintenance and release of Radio Bearers for MBMS services (of PCell if CA is configured);

-
QoS management functions;

-
UE measurement reporting and control of the reporting;

-
NAS direct message transfer to/from NAS from/to UE.
TP2: MBMS reception on PCell and SCell(s)
7.1
Services and Functions

The main services and functions of the RRC sublayer include:

-
Broadcast of System Information related to the non-access stratum (NAS);

-
Broadcast of System Information related to the access stratum (AS);

-
Paging;

-
Establishment, maintenance and release of an RRC connection between the UE and E-UTRAN including:

-
Allocation of temporary identifiers between UE and E-UTRAN;

-
Configuration of signalling radio bearer(s) for RRC connection:

-
Low priority SRB and high priority SRB.

-
Security functions including key management;
-
Establishment, configuration, maintenance and release of point to point Radio Bearers;

-
Mobility functions including:

-
UE measurement reporting and control of the reporting for inter-cell and inter-RAT mobility;

-
Handover;

-
UE cell selection and reselection and control of cell selection and reselection;

-
Context transfer at handover.

-
Notification for MBMS services (of PCell if CA is configured);

-
Establishment, configuration, maintenance and release of Radio Bearers for MBMS services (of PCell and SCell(s) if CA is configured);

-
QoS management functions;

-
UE measurement reporting and control of the reporting;

-
NAS direct message transfer to/from NAS from/to UE.
6 Annex: CA deployment Scenarios
	#
	Description
	Example

	1
	F1 and F2 cells are co-located and overlaid, providing nearly the same coverage. Both layers provide sufficient coverage and mobility can be supported on both layers. Likely scenario when F1 and F2 are of the same band, e.g., 2 GHz, 800 MHz, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
	
[image: image2.emf]F1 F2



	2
	F1 and F2 cells are co-located and overlaid, but F2 has smaller coverage due to larger path loss. Only F1 provides sufficient coverage and F2 is used to provide throughput. Mobility is performed based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
	
[image: image3.emf]

	3
	F1 and F2 cells are co-located but F2 antennas are directed to the cell boundaries of F1 so that cell edge throughput is increased. F1 provides sufficient coverage but F2 potentially has holes, e.g., due to larger path loss. Mobility is based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlap.
	
[image: image4.emf]

	4
	F1 provides macro coverage and on F2 Remote Radio Heads (RRHs) are used to provide throughput at hot spots. Mobility is performed based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F2 RRHs cells can be aggregated with the underlying F1 macro cells.
	
[image: image5.emf]

	5
	Similar to scenario #2, but frequency selective repeaters are deployed so that coverage is extended for one of the carrier frequencies. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlap.
	
[image: image6.emf]


� In CA deployment Scenario #1 in Annex J � REF OLE_LINK5 \r \h ��[1]�, since both cell has the same coverage, to provide MBMS on only one of them can save frequency resource.
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