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1.
Basis of Proposal 2

1.1
Radio Techniques

	
	Technique 2
	Technique 3
	Technique 6B

	Downlink Transport Channel
	MCH
	DL-SCH
	In association with MCH or DL-SCH

	Open Loop MIMO 
	Possible
	Possible
	Possible

	Closed Loop MIMO
	Not Possible
	Not Possible
	Possible

	UL Feedback Scheme 
	No 
	No 
	Yes

	→ UL ACK/NACK Feedback Channel
	None
	None
	Dedicated

	→UL CQI Reporting
	No
	No
	Yes

	→ Timing Advance Required
	No
	No
	Yes

	→ Uplink Power Control
	Not Required
	Not Required
	Required

	→ Retransmission Method
	NA
	NA
	H-ARQ & RLC AM possible

	→ Frequency Selective
 Scheduling
	Not Possible
	Not Possible
	Possible

	→ Downlink Power Control 
	Not Possible
	Not Possible
	Possible

	Carrier Type
	Mixed / Dedicated
	Mixed / Dedicated
	Mixed


In this proposal, the following radio techniques are incorporated:
Technique 2: PTM-MC (MBSFN)

Transmissions on MCH from multiple cells in MBSFN mode to multiple UEs
Technique 3: PTM-SC
Single transmissions on the DL-SCH to multiple UEs
Technique 6B: Dedicated feedback for PTM transmission
In this option the uplink ACK/NACK feedback in the form of ACK/NACK and CQI feedback is sent on a dedicated channel, which requires the UEs to be uplink synchronised.
1.2
UE state model
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For Technique 2 and 3, the UE can be receiving the MBMS in RRC State A, B or C.
When Technique 6B is to be employed by the network the UE which are using this technique need to be in at least RRC State B, and may be in RRC State C if required non-MBMS purposes.
	
	RRC State A 
	RRC State B
	RRC State C

	Mobility
	UE Controlled
	Network Controlled?
	Network Controlled

	C-RNTI Allocated
	No

	Yes
	Yes

	Paging/Mobility Area
	TA
	eNodeB / UE -Cell

EPC - TA

(NOTE 1)
	Cell

	Paging/Scheduling ID (for notification of downlink unicast packet or signalling).
	Paging with P-TMSI
	Paging with P-TMSI
Or Scheduling on C-RNTI?
	Scheduling on C-RNTI

	RAN Security Procedures Performed
	No
	No
	Yes

	S1 connection
	No
	No
	Yes

	Measurement Control
	Possibly?
	Yes
	Yes

	UE context stored in RAN
	No
	Partly
	Yes

	UE capability known in RAN
	No
	Based on a Minimum MBMS Capability?
	Yes


NOTE 1: Paging/Mobility Area from EPC perspective is at the TA level, whereas the eNodeB may perform paging co-ordination for the UE in these states (which is still to be discussed) and therefore in this case the UE and eNodeB Paging/Mobility Area would be at the cell level. The design for MBMS should align to the scheme designed for the unicast.
2. Operation
2.1
General
The MCCH would include one or a combination of the following:

· The schedule of the MCH Transmissions.

· An M-RNTI allocated for (re-) transmissions of each service.

A UE maybe configured with a Feedback-RNTI and resource allocation (i.e. code) for each service. The Feedback-RNTI is used to schedule uplink resources for the transmission of feedback associated with MBMS. 
It is assumed that any retransmissions of an initial Transmission on the DL-SCH or MCH would be completed prior to the next transmission occurrence of the service. A 
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2.2 Mobility

2.2.1
“Reception-Only mode”
If the MBMS service is being received on the MCH, the UE can receive the MBMS service when transiting between two cells within the MBSFN area. 
If the UE is moving to a cell where the MBMS service is being transmitted on the DL-SCH, if the UE can know the M-RNTI of the service on the target cell before moving to that cell it could start reception of the MBMS service directly upon arriving at the cell. This would be possible without signalling between the eNodeBs, if the M-RNTI is reserved for the MBMS transmission across the network or region.
· However if the cell is not transmitting the service, to minimise the outage would we need a mechanism to trigger the target eNodeB to join IP multicast group distributing the userplane, and to start transmitting MBMS in a target cell, prior to a UE moving to that cell? However this would then require signalling between eNodeBs.
2.2.2
“Reception and Feedback mode”
When the UE is in RRC State B because it has been allocated resources for UE specific feedback, it is possible that the network could control of the UE mobility. This mobility is based on the following principles:

1. The UE is configured with measurement Events

2. The UE provides measurement reports for cells, associated to the measurement events.
3a.
The network would at least tell the UE when to move to the target cell, but could also include further information.

· However if the cell is not transmitting the service, to minimise the outage would we need a mechanism to trigger a MBMS transmission in a target cell, prior to a UE moving to that cell?

When the UE is in RRC State C because it has been allocated resources for UE specific feedback, the network controls the UE mobility. This mobility is based on the following principles:

1. The UE is configured with measurement Events

2. The UE provides measurement reports for cells, associated to the measurement events.

3b.
The network informs the UE of the resources used for MBMS in the target cell, along with the configuration of the Unicast. Note the resource configuration for MBMS could also include a UE specific configuration for uplink feedback for the MBMS service.
If we define 3b, what issue would there be in using the same mechanism for 3a? It is proposed same mechanism used for both procedures.
2.3
CQI Feedback

The CQI feedback for unicast is provided by UEs in RRC Active state. The mechanism to send the CQI feedback is currently not agreed, but it is assumed that it will either be based on a UE sending the information on a PUCCH channel (CQI of many UEs multiplexed onto a Resource Block), or a UE provides the CQI on dedicated uplink resource on the UL-SCH.
For unicast services, when the UE enters a (long) DRX state in LTE Active it is assumed that the UE does not send any CQI feedback. 
For MBSFN however, if the scheduling of the MBMS transmissions are only sent infrequently (i.e. only a couple of instances a second) the majority of the CQI feedback would be sent unnecessarily. It may therefore be necessary for the single cell transmission case (i.e. non-MBSFN) to schedule the UE to make CQI feedback 

2.4
Timing Advanced

In the unicast, one of the L1/L2 control channels in the downlink will adjust the UEs timing advance based on providing relative change (e.g. +1 unit, or -1 unit).
For the case where the UE is providing feedback to an MBMS transmission this solution may not be possible, however other solutions are feasible. One solution would be to send a single message on the DL-SCH providing the timing adjustment to all UEs providing feedback (associated to a Feedback-RNTI), and scheduled using the Feedback-RNTI. 
3.
Mechanism to allocate UE specific feedback 
Note: The RRC Access Info may indicate “do not establish RRC Connection for this service”.
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The Feedback-RNTI and Code combination is service specific, so if a UE is providing feedback for multiple MBMS services, the UE will be provided with multiple (co-ordinated) feedback opportunities.
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