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1 Introduction
RANP#68 agreed a new work item on SC-PTM in [1] with the following objectives:  

	This work item will specify LTE enhancements to support the single-cell point-to-multipoint (SC-PTM) transmission. SC-PTM transfers the MBMS session data over a single cell using PDSCH, and it is scheduled using a common RNTI (Group-RNTI) on PDCCH. A UE performing the SC-PTM reception might be either in RRC_IDLE or in RRC_CONNECTED. The detailed objectives are as follows:

1) Specify air interface aspects to support the SC-PTM operation. In particular, specify: [RAN2]
· SC-PTM configuration: 
· Use one Group-RNTI per TMGI.
· Provisioning of the SC-PTM configuration using a SC-PTM specific MCCH.
· Support transmission schemes associated with Transmission Mode 1, 2 and 3 for SC-PTM transmission. 
2) Specify necessary changes to the existing MBMS interfaces in order to support the SC-PTM operation. MCE is the node to make the decision on whether to use SC-PTM or MBSFN for the transfer of a particular MBMS service. In particular, specify: [RAN3]
· CN provides necessary information (including the list of cell identities) to the MCE.

· MCE provides the necessary information received from the CN to the eNB (including the list of cell identities and QoS information), so that the eNB knows for which MBMS service(s) in which of its cell(s) it should provide the SC-PTM transmission.

3) Specify necessary solutions to support service continuity when the UE moves between the cells where SC-PTM transmission is available or when the UE moves from the cell where SC-PTM transmission is available to the cell where it is not (i.e. via unicast), if the solution doesn’t significantly impact the radio efficiency and signaling overhead. Afterwards, as a second priority if time permits, solution to support service continuity for UEs in RRC_IDLE may be identified and considered for specification. [RAN2, RAN3]

Coordination with SA2 on the architecture and network interface aspects for SC-PTM operation, and the outcome of SA2 WI “MBMS Enhancements” on the establishment of MBMS bearers using target area information will be taken into account.
This work item will follow the design targets and recommendations of the FS_LTE_SC_PTM study as documented in TR 36.890


In this contribution, we look into SC-PTM configuration details for control and user plane.
2. Discussion
2.1 Use one Group-RNTI per TMGI
TMGI identifies a service uniquely within a PLMN and includes PLMN id and Service id (3 octets). MBMS session id is 8 bits optionally received in the MBMS Session Start message. Traffic corresponding to TMGI and Session id is mapped to MTCH in an MBSFN area. In case of MBSFN and MBMS mapped to PMCH, Multiple MTCHs (upto 28 if MCCH is there and 29 if there is no MCCH) can be mapped to the same MCH/PMCH and eNB can configure upto 16 PMCHs in a single area and there could be upto 8 MBSFN areas configured in a cell. 
For SC-PTM, WID above includes one to one mapping between TMGI and G-RNTI so a single MTCH can be mapped to PDSCH. The next question is how to map new traffic channel to the transport channel. One option is to map SC-MTCH to MCH but MCH is not designed for such mapping and require a big change to MCH design and specifications, so should be ruled out. The only option is then that SC-MTCH is mapped to DL-SCH. The mapping between TMGI and G-RNTI will look like:
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Proposal 1: A new logical traffic channel SC-MTCH is defined and Single SC-MTCH is mapped to DL-SCH (no multiplexing).
One consequence from above configuration is that there is no need to configure the exclusive mapping between TMGI, logical channel ID and G-RNTI. But TMGI and G-RNTI will be enough. 
Proposal 2: Compared to PMCH-InfoList, logical channel ID is not needed in MBMS-SessionInfo-r9 for SC-PTM configuration. 
Below is the example ASN.1 structure for SC-PTM configuration based on proposal 2:
-- ASN1START

SCPTM-InfoList-r13 ::=



SEQUENCE (SIZE (0.. maxPMCH-PerMBSFN)) OF SCPTM-Info-r13
SCPTM-Info-r13 ::=




SEQUENCE {


G-RNTI







INTEGER (),


tmgi-r9







TMGI-r9,


sessionId-r9





OCTET STRING (SIZE (1)) 

OPTIONAL, 
-- Need OR,

msi-SchedulingPeriod-r12


ENUMERATED {











rf4, rf8, rf16, rf32, rf64, rf128, rf256, rf512, rf1024}

}

-- ASN1STOP

If unicast transmission is multiplexed with SC-PTM transmission then since SC-PTM transmission will be scheduled with G-RNTI and unicast with C-RNTI so multiplexing on single PDSCH is not possible. SC-PTM could be for multiple UEs and unicast is UE specific so cannot be multiplexed in the same transport block. This leaves us with the option as depicted in the figure below:
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Legacy UE can perform parallel reception of unicast and system information. System information reception in parallel is a special case in our understanding because a special HARQ buffer is reserved for SIB and independent processing can be done.

Assuming unicast and SC-PTM are multiplexed and both transmissions require feedback then identification of feedback will be required and this will have RAN1 impacts. The work item requires no RAN1 impacts.  If no feedback is configured for SC-PTM then parallel reception can work if SC-PTM is considered like SIB transmission. However, this should be discussed further. 
Proposal 3: UE is not required to receive SC-PTM transmission and unicast in the same subframe if HARQ feedback is configured. If no feedback is configured for SC-PTM then simultaneous reception should be discussed further
2.2 Control channel mapping
MBMS SIB 13 broadcasts configuration of up to 8 MCCHs. Each MCCH is linked with 8bit bitmap which is indicated in Notification indication over PDCCH when a session starts and there is one MCCH per MBSFN area. MBSFN Ares is defined in 36.300 as:

	MBSFN Area: an MBSFN Area consists of a group of cells within an MBSFN Synchronization Area of a network, which are co-ordinated to achieve an MBSFN Transmission. Except for the MBSFN Area Reserved Cells, all cells within an MBSFN Area contribute to the MBSFN Transmission and advertise its availability. The UE may only need to consider a subset of the MBSFN areas that are configured, i.e. when it knows which MBSFN area applies for the service(s) it is interested to receive


A Cell can be part of multiple MBSFN Areas and in case of SC-PTM, MBSFN Area is single cell. If same contents are sent from the neighbouring cells, this can be considered as different MBSFN Area. 

Proposal 4: MBSFN Area concept can be reused. 
For SC-PTM, since idle mode UEs shall not wake up too frequently, there is a need to broadcast a notification before the session starts. This notification can be in terms of paging indication or a combination of SIB and notification indication on PDCCH (same as MBMS over PMCH). WID already agreed MCCH like channel so notification and SIB is needed.
Proposal 5: A notification shall be broadcast before the session starts. Notification could be in terms of paging (explicit indication or informing SI change) or notification over PDCCH.
Below is the SIB 13 ASN.1 structure and since SC-PTM is scheduled with PDCCH there is no need for signalling MCS but new IE mcch-rnti can be included. Signalling MCS is mandatory field as of now.  
-- ASN1START

SystemInformationBlockTypeX-r13 ::=
SEQUENCE {


mbsfn-AreaInfoList-r9



MBSFN-AreaInfoList-r9,


notificationConfig-r9



MBMS-NotificationConfig-r9,


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


...

}

-- ASN1STOP

-- ASN1START

MBSFN-AreaInfoList-r9 ::=


SEQUENCE (SIZE(1..maxMBSFN-Area)) OF MBSFN-AreaInfo-r9

MBSFN-AreaInfo-r9 ::=



SEQUENCE {


mbsfn-AreaId-r9





MBSFN-AreaId-r12,


non-MBSFNregionLength



ENUMERATED {s1, s2},

notificationIndicator-r9



INTEGER (0..7),


mcch-Config-r9





SEQUENCE {



mcch-RepetitionPeriod-r9


ENUMERATED {rf32, rf64, rf128, rf256},



mcch-Offset-r9





INTEGER (0..10),



mcch-ModificationPeriod-r9


ENUMERATED {rf512, rf1024},



sf-AllocInfo-r9





BIT STRING (SIZE(6)),


signallingMCS-r9




ENUMERATED {n2, n7, n13, n19}


mcch-rnti






INTEGER ()

},


...

}

-- ASN1STOP

-- ASN1START

MBMS-NotificationConfig-r9 ::=



SEQUENCE {


notificationRepetitionCoeff-r9

ENUMERATED {n2, n4},


notificationOffset-r9



INTEGER (0..10),


notificationSF-Index-r9



INTEGER (1..6)

}

-- ASN1STOP

Currently upto 8 MCCH are supported which implies that upto 8 parallel sessions considering one to one mapping between G-RNTI and TMGI. So, we propose that:
Proposal 6: A new SIB for SC-MCCH is defined including notification configuration and MBSFN-AreaInfo with changes listed above. RAN2 to discuss if 8 MCCHs are sufficient. 

3. Conclusion

We propose RAN2 to discuss and agree following proposals

Proposal 1: A new logical traffic channel SC-MTCH is defined and Single SC-MTCH is mapped to DL-SCH (no multiplexing)
Proposal 2: Compared to PMCH-InfoList, logical channel ID is not needed in MBMS-SessionInfo-r9 for SC-PTM configuration.
Proposal 3: UE is not required to receive SC-PTM transmission and unicast in the same subframe if HARQ feedback is configured. If no feedback is configured for SC-PTM then simultaneous reception should be discussed further
Proposal 4: MBSFN Area concept can be reused
Proposal 5: A notification shall be broadcast before the session starts. Notification could be in terms of paging (explicit indication or informing SI change) or notification over PDCCH.
Proposal 6: A new SIB for SC-MCCH is defined including notification configuration and MBSFN-AreaInfo with changes listed above. RAN2 to discuss if 8 MCCHs are sufficient
4. References

1) RP-151110: Support of single-cell point-to-multipoint transmission in LTE
2) TS36.321 MAC specefication
3) TR 23.779: Study on application architecture to support Mission Critical Push To Talk over LTE (MCPTT) services

PAGE  
5

_1498636382.vsd
MCPTT Group 1


MCPTT Group 2


TMGI 1


SC-MTCH#1


DL-SCH


PHY


Single TB addressed with Group RNTI



_1500971715.vsd

