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1   Introduction
In LTE Rel-8 phrase, LTE MBMS including both MBSFN and Single-cell PMT has been captured in stage 2 specification, e.g., 36.300v890 [1]. However, LTE MBMS feature was finally removed from Rel-8. 
In Rel-9, Rel-10, Rel-11 and Rel-12, only MBSFN transmission has been included in LTE MBMS but Single-cell PTM transmission is out of LTE MBMS.

In RAN plenary meeting #66, new SID”Support of Single-cell PTM transmission in LTE” [2] was approved. According to its objective, Single-cell PTM transmission will be re-captured into LTE MBMS technology.
In order to decrease normative overhead, in this paper, we firstly list the previous agreement of Single-cell PTM transmission in 36.300V890, secondly analyze what can be re-captured in Rel-13.

2   Discussion
2.1   Single cell MCCH/MTCH mapping
	TS 36.300 V890

15.2.2
MBMS/Unicast-mixed cell

In E-UTRAN, MBMS is only supported in a carrier shared with unicast traffic. Cells performing MBMS transmissions are referred to as MBMS/Unicast-mixed cells. MBMS is not supported for heNB.

For MBMS/Unicast mixed cells:

-
MTCH and MCCH are mapped on MCH or DL-SCH for p-t-m transmission;


According to the objective of the New SID: “Method for UE to receive the DL multicast over PDSCH that is intended for a group of users (i.e. users that have common interest on a particular service/content)”, It is obvious that the Single-cell MCCH/MTCH should be mapped on DL-SCH for p-t-m transmission.
Proposal1:  Single cell MTCH and MCCH are mapped on DL-SCH for p-t-m transmission
Proposal 2: Following content about MBMS/Unicast-mixed cell should be agreed.
	TS 36.300 VC30
15.2.2
MBMS/Unicast-mixed cell

In E-UTRAN, MBMS is only supported in a carrier shared with unicast traffic. Cells performing MBMS transmissions are referred to as MBMS/Unicast-mixed cells. MBMS is not supported for heNB.

For MBMS/Unicast mixed cells:

-
MTCH and MCCH are mapped on MCH or DL-SCH for p-t-m transmission;


2.2   Single-cell PTM transmission

	TS 36.300 V890
15.3.2
Single-cell transmission

Single-cell transmission of MBMS is characterized by:

-
MBMS is transmitted only on the coverage of a specific cell;

-
Combining of MBMS transmission from multiple cells is not supported;

-
MTCH and MCCH are mapped on DL-SCH for p-t-m transmission;

-
Scheduling is done by the eNB;

-
Multiple UEs can be allocated dedicated uplink feedback channels identical to those used in unicast transmission, which enables them to report HARQ Ack/Nack and CQI. Where such a feedback mechanism is configured, AMC is applied, and HARQ retransmissions are made on DL-SCH using a group (service specific) RNTI in a time frame that is co-ordinated with the original MTCH transmission. All UEs are able to receive the retransmissions and combine them with the original transmissions at the HARQ level.

-
UEs that are allocated a dedicated uplink feedback channel are in RRC_CONNECTED state.
-
To avoid unnecessary MBMS transmission on MTCH in a cell where there is no MBMS user, MCCH may announce only the availability of MBMS service(s) and the network can detect the presence in a cell of at least one MBMS user interested in the MBMS service (e.g. by polling or through UE service request) before starting the transmission on MTCH. It is FFS whether or not it is needed to count to a greater granularity the number of UEs in a cell interested in an MBMS service.
For single-cell transmission, an eNB is not required to comply with the stringent timing requirements indicated by SYNC protocol. The following principles still applies for the single transmission:
1. 
An E-MBMS GW sends/broadcasts MBMS packet with the SYNC protocol to each eNB transmitting the service.

2.
The SYNC protocol provides additional information so that the eNBs identify the transmission radio frame(s). The E-MBMS GW does not need accurate knowledge of radio resource allocation in terms of exact time division (e.g. exact start time of the radio frame transmission).  

3. 
The segmentation/concatenation is needed for MBMS packets and should be totally up to the RLC/MAC layer in eNB, without taking into account any indication in the SYNC protocol.


According to the objective of new SID that 

The objective of this study item is to investigate technical solutions for Single-cell PTM transmission in E-UTRAN. Solutions should reuse the existing eMBMS system architecture and focus on the radio efficiency improvement.

Whether HARQ feedback and CSI report are still necessary for single-cell PTM transmission, and if so identify possible solutions.
Proposal 3:  Single-cell PTM transmission method is the same as that as previous agreement.

Proposal 4: Following content about Single-cell transmission should be agreed.
	15.3.2
Single-cell transmission
Void.
Single-cell transmission of MBMS is characterized by:

-
MBMS is transmitted only on the coverage of a specific cell;

-
Combining of MBMS transmission from multiple cells is not supported;

-
MTCH and MCCH are mapped on DL-SCH for p-t-m transmission;

-
Scheduling is done by the eNB;

-
Multiple UEs can be allocated dedicated uplink feedback channels identical to those used in unicast transmission, which enables them to report HARQ Ack/Nack and CQI. Where such a feedback mechanism is configured, AMC is applied, and HARQ retransmissions are made on DL-SCH using a group (service specific) RNTI in a time frame that is co-ordinated with the original MTCH transmission. All UEs are able to receive the retransmissions and combine them with the original transmissions at the HARQ level.

-
UEs that are allocated a dedicated uplink feedback channel are in RRC_CONNECTED state.
-
To avoid unnecessary MBMS transmission on MTCH in a cell where there is no MBMS user, MCCH may announce only the availability of MBMS service(s) and the network can detect the presence in a cell of at least one MBMS user interested in the MBMS service (e.g. by polling or through UE service request) before starting the transmission on MTCH. It is FFS whether or not it is needed to count to a greater granularity the number of UEs in a cell interested in an MBMS service.
For single-cell transmission, an eNB is not required to comply with the stringent timing requirements indicated by SYNC protocol. The following principles still applies for the single transmission:
1. 
An E-MBMS GW sends/broadcasts MBMS packet with the SYNC protocol to each eNB transmitting the service.

2.
The SYNC protocol provides additional information so that the eNBs identify the transmission radio frame(s). The E-MBMS GW does not need accurate knowledge of radio resource allocation in terms of exact time division (e.g. exact start time of the radio frame transmission).  

3. 
The segmentation/concatenation is needed for MBMS packets and should be totally up to the RLC/MAC layer in eNB, without taking into account any indication in the SYNC protocol.


2.3   MBMS Reception States
	TS 36.300 V890

15.3.4
MBMS Reception States

UEs that are receiving MTCH transmissions and are taking part in at least one MBMS feedback scheme will be in RRC_CONNECTED state. UEs receiving MTCH transmissions without taking part in an MBMS feedback mechanism can be in RRC_IDLE or RRC_CONNECTED state.
For the reception of single-cell transmission of MTCH, an eNB can require a UE to be in RRC_CONNECTED state. The signalling by which a UE is triggered to move to RRC_CONNECTED state solely for single-cell reception purposes is carried on MCCH


In LTE, UEs in RRC Connected join MBMS counting. For Single-cell PTM, whether only connected UEs or both connected and IDLE UEs take part in MBMS feedback scheme should be further discussed.
Observation 1: For Single-cell PTM, MBMS feedback scheme should be further discussed.
2.4   MCCH Structure
	TS 36.300 V890
15.3.5
MCCH Structure

The following principles govern the MCCH structure:

-
BCCH indicates the scheduling of one or two Primary MCCH (one for single cell transmission on DL-SCH, one for multi-cell transmission on MCH) where the Primary MCCH on MCH can also point to additional Secondary MCCH(s) on MCH if any.

NOTE:
the need for Secondary MCCH(s) when the Primary MCCH is mapped on DL-SCH is FFS.

-
BCCH only points to the resources where the Primary MCCH(s) can be found i.e. it does not indicate the availability of the services.

-
The primary MCCH is sent on DL-SCH for single cell transmission and on MCH for multi-cell transmission on an MBSFN area.

-
Multiple overlapping MTCH-MBSFN areas can result in multiple MCCHs, for which using different MBSFN areas should be possible (using Secondary MCCHs).

-
The MCCH-MBSFN area is not necessarily the same as the MTCH-MBSFN area i.e. MCCH can be either on a different MCH than the MCH carrying “advertised” MTCH, or multiplexed on the same MCH as the one carrying “advertised” MTCH.


In LTE, MCCH is mapped on MCH for MBSFN transmission. For Single-cell PTM transmission, the design of Single-cell MCCH should not impact on current MCCH and should also satisfy background compatibility.
Observation 2: MCCH structure for Single-cell PTM transmission should be further discussed.
2.5   Service Continuity
	TS 36.300 V890

15.4
 Service Continuity
As combinations of the possible MBMS cell types and transmission modes, various deployment scenarios come into question. Among them, E-UTRAN provides the necessary optimization mechanisms to support seamless MBMS continuity between:

1)
MBSFN and single-cell transmission on a shared frequency layer;

2)
MBSFN on a dedicated frequency layer and single-cell transmission on a shared frequency layer;

3)
Cells providing single-cell transmission on a shared frequency layer.

For the reception of single-cell transmission of MTCH, UEs that are receiving MBMS service(s) in RRC_CONNECTED state (either directed to the state to receive the MBMS service or in the state already for other reasons and the eNB is aware that the UE is receiving the particular MBMS service(s)), can be provided with target cell MTCH information for these services via the handover related signalling. The serving eNB will trigger the target eNB to prepare for the handover e.g. to obtain the MBMS service if necessary.

UEs that are receiving MBMS service(s) in RRC_IDLE state performing cell reselection or are in RRC_CONNECTED state and which do not receive target cell information as part of handover signalling, should obtain target cell MTCH information from the target cell MCCH or, if supported, serving cell MCCH information (FFS). If the UE was in RRC_CONNECTED state and the source eNB was aware that it is receiving the particular MBMS service(s) the serving eNB could trigger the target eNB to prepare for the handover e.g. to obtain the MBMS service if necessary.


In Rel-10, service continuity for MBMS is deeply researched. However, service continuity in Single-cell PTM transmission is out of the scope.

Currently, service continuity among MBSFN, Single-cell PTM and PTP seems more flexible.

Observation 3: Service continuity including Single-cell PTM as well as MBSFN and PTP should be further discussed.

3   Conclusion
Briefly, we have following views.

Proposal1:  Single cell MTCH and MCCH are mapped on MCH or DL-SCH for p-t-m transmission
Proposal 2: Following content about MBMS/Unicast-mixed cell should be agreed.
	TS 36.300 VC30
15.2.2
MBMS/Unicast-mixed cell

In E-UTRAN, MBMS is only supported in a carrier shared with unicast traffic. Cells performing MBMS transmissions are referred to as MBMS/Unicast-mixed cells. MBMS is not supported for heNB.

For MBMS/Unicast mixed cells:

-
MTCH and MCCH are mapped on MCH or DL-SCH for p-t-m transmission;



Proposal 3:  Single-cell PTM transmission method is the same as that as previous agreement.

Proposal 4: Following content about Single-cell transmission should be agreed.
	15.3.2
Single-cell transmission
Void.
Single-cell transmission of MBMS is characterized by:

-
MBMS is transmitted only on the coverage of a specific cell;

-
Combining of MBMS transmission from multiple cells is not supported;

-
MTCH and MCCH are mapped on DL-SCH for p-t-m transmission;

-
Scheduling is done by the eNB;

-
Multiple UEs can be allocated dedicated uplink feedback channels identical to those used in unicast transmission, which enables them to report HARQ Ack/Nack and CQI. Where such a feedback mechanism is configured, AMC is applied, and HARQ retransmissions are made on DL-SCH using a group (service specific) RNTI in a time frame that is co-ordinated with the original MTCH transmission. All UEs are able to receive the retransmissions and combine them with the original transmissions at the HARQ level.

-
UEs that are allocated a dedicated uplink feedback channel are in RRC_CONNECTED state.
-
To avoid unnecessary MBMS transmission on MTCH in a cell where there is no MBMS user, MCCH may announce only the availability of MBMS service(s) and the network can detect the presence in a cell of at least one MBMS user interested in the MBMS service (e.g. by polling or through UE service request) before starting the transmission on MTCH. It is FFS whether or not it is needed to count to a greater granularity the number of UEs in a cell interested in an MBMS service.
For single-cell transmission, an eNB is not required to comply with the stringent timing requirements indicated by SYNC protocol. The following principles still applies for the single transmission:
1. 
An E-MBMS GW sends/broadcasts MBMS packet with the SYNC protocol to each eNB transmitting the service.

2.
The SYNC protocol provides additional information so that the eNBs identify the transmission radio frame(s). The E-MBMS GW does not need accurate knowledge of radio resource allocation in terms of exact time division (e.g. exact start time of the radio frame transmission).  

3. 
The segmentation/concatenation is needed for MBMS packets and should be totally up to the RLC/MAC layer in eNB, without taking into account any indication in the SYNC protocol.


Observation 1: For Single-cell PTM, MBMS feedback scheme should be further discussed.

Observation 2: MCCH structure for Single-cell PTM transmission should be further discussed.

Observation 3: Service continuity including Single-cell PTM as well as MBSFN and PTP should be further discussed.
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