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1 Introduction

The WI to support single-cell point-to-multipoint transmission in LTE was approved in RAN plenary (see [1]). One of the objectives of the WI is to specify SC-PTM configuration signalling. 
	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.


In this contribution, we propose SC-PTM configuration procedure, signalling and parameters. 
2 SC-PTM Configuration
At RAN2 #90, the following agreements were reached on SC-PTM configuration.

	Agreements
1
As a baseline, assume that SC-PTM transmission uses a common Group-RNTI used on PDCCH and PDSCH in regular unicast subframes.

2
Use one G-RNTI per TMGI and thus, per user group.

3
Use SC-PTM specific MCCH (SC-MCCH) to signal the TMGI to G-RNTI mapping.

4
Use SC-RNTI to identify the PDCCH that contains scheduling information for SC-MCCH.

5
System information contains SC-MCCH configuration.




2.1 System Information

Two options were proposed for SC-PTM system information: either extend SIB13 or use of new SIB. In existing SIB13, at least one MBSFN area shall be included. When SC-PTM is used, it is possible that no MBSFN area is configured. This also has impacts on the RAN3 signalling.

To avoid the “at least one MBSFN area restriction”, the SC-PTM configuration should be included in new SIB. If a new SIB is used, the system information should contain at least the following SC-MCCH configuration:
· SC-RNTI

· SC-MCCH modification period, repetition period, offset

· SC-MCCH change notification configuration.

Below is a draft ASN.1 of SC-PTM SIB.

SystemInformationBlockTypeX-r13 ::=
SEQUENCE {


sc-MCCH-Config-r13





SEQUENCE {



sc-RNTI-r13






C-RNTI,



sc-MCCH-RepetitionPeriod-r13

ENUMERATED {rf32, rf64, rf128, rf256},



sc-MCCH-Offset-r13




INTEGER (0..10),



sc-MCCH-ModificationPeriod-r13

ENUMERATED {rf512, rf1024, …},

    sf-AllocInfo-r13




BIT STRING (size(10))


},


notificationConfig-r13



SC-PTM-NotificationConfig-r13,


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


...

}
SC-PTM-NotificationConfig-r13 ::=

SEQUENCE {


notificationRepetitionCoeff-r13

ENUMERATED {n2, n4},


notificationOffset-r13



INTEGER (0..10),


notificationSF-Index-r13


INTEGER (0..9)

}

Proposal 1: Use new SIB to broadcast SC-MCCH configuration.

It may be noted that SC-PTM could require shorter modification period, especially when it is used for group call communication and the bearer is not pre-established.
In addition, the SC-MCCH change notification on PDCCH has at least 8 bits. Each bit can act as a notification indicator for a group of SC-PTM bearers, for example, setting bit m of SC-MCCH change notification to 1 stands for there are SC-MCCH change for SC-PTM bearers whose TMGI mod 8 = m. Only when UE observes the corresponding notification indicator for its interested TMGI being set, it will re-acquire SC-MCCH. Such mechanisms allows more efficient power utilization.    

Proposal 2: Support SC-MCCH change notification and use the bits in the notification to specify which SC-PTM bearer group’s configuration changed.
2.1.1 Analysis of RAN3 (M2AP) specific aspects: 

In any case, the parameters in SC-PTM SIB will need to be sent to eNB by MCE (e.g. similarly to M2 Setup for MBSFN SIB parameters).
In addition, there is also a need to update parameters (similarly to MCE Configuration Update).

There are at least two possible approaches for this. The first would be to reuse the existing procedures, but in order to re-use the M2 SETUP REQUEST message there is a need to include at least one MBSFN area. One approach here would be to assume that there will be at least some default MBSFN area(s) in all cases, even if the MCE happens to decide to use SC-PTM for all services. This could be handled with the usual method of including procedural text such that the legacy parameters would be ignored in case any SC-PTM parameters are included, or potentially with an indicator (allowing to set up SIB parameters for both MBSFN and SC-PTM at M2 setup).
A similar approach could be used for the updates, where indeed it might be possible for both SC-PTM and MBSFN configurations to be present.

Alternatively, to avoid the legacy handling, new M2 messages could be defined to carry the system information parameters. In this case we would define for example 
· M2 PTM SETUP REQUEST

· M2 PTM SETUP RESPONSE

· M2 PTM SETUP FAILURE

Where either this new procedure or the existing legacy procedure could be used to setup the M2 instance. Once one of these procedures is setup, then an update procedure would be needed to modify SC-PTM or MBSFN parameters. It is possible to have a stand-alone SC-PTM update procedure, as long as this is understood not to overwrite the MBSFN parameters.
2.2 SC-MCCH Message
The SC-MCCH configures the parameters of SC-PTM user plane transmission. Similar to MCCH, new message SC-PTMConfiguration can be defined to carry configuration of each SC-PTM bearer. For each G-RNTI, the parameters include:
· G-RNTI

· TMGI

· DRX Configuration

· Transmission mode

Below is a draft ASN.1 for the SC-PTM Configuration message on SC-MCCH.
SC-PTMConfig
::=
SEQUENCE {


g-RNTI-r13

C-RNTI,


tmgi-r13

TMGI-r9


drx-Config-r13
DRX-Config
OPTIONAL,


transmissionModePTM-r13
ENUMERATED {tm1, tm2, tm3}
OPTIONAL,

…

}

SC-MCCH-Message ::= 

SEQUENCE {


message




SC-MCCH-MessageType

}

SC-MCCH-MessageType ::= CHOICE {


c1






CHOICE {



sc-ptmConfiguration-r13

SC-PTMConfiguration-r13

},


messageClassExtension
SEQUENCE {}


}

}

SC-PTMConfiguration-r13 ::=

SEQUENCE {


sc-ptmConfigList-r13



SC-PTMConfigList,


nonCriticalExtension



SEQUENCE {} OPTIONAL

}

SC-PTMConfigList-r9 ::=



SEQUENCE (SIZE (0..maxG-RNTI-PerCell)) OF SC-PTMConfig
To reduce power saving, UE shall not be required to monitor PDCCH scheduling on every subframe. Unicast DRX mechanism can be reused for this purpose. An alternative way is to list possible subframes allocated for each SC-PTM service in the SC-PTMConfiguation message. UE is only required to monitor PDCCH with the corresponding G-RNTI in those subframes if it is interested in the specific SC-PTM service.
Proposal 3: RAN2 to discuss reuse unicast DRX mechanism or MBMS subframe list mechanism to avoid UE monitoring PDCCH scheduling on every subframe.

2.2.1 Analysis of RAN3 (M2AP) specific aspects: 

The SC-MCCH parameters shall be sent to eNB by MCE. Again there is a question over whether to reuse existing procedures, however in this case there doesn’t seem to be any clear reason to do so, since these are completely independent, and there are no known functional interactions (unlike M2 Setup).

It is therefore proposed to define M2 procedures /messages to deliver these SC-PTM parameters:
· PTM SCHEDULING INFORMATION

· PTM SCHEDULING INFORMATION RESPONSE

2.3 SC-PTM bearer setup

SC-PTM is thought of as a supplementary bearer type of MBMS. The MBMS bearer is established by session start procedure. MCE decides to use SC-PTM or MBSFN based on cell list information from MME in message 4 below.
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Figure 1: SC-PTM Bearer Setup
Step 1-5 are same as existing MBMS Session Start procedure, except cell list will be included in message 1, 3 and 4. When MCE decides to use SC-PTM, MCE initiates M2 PTM SETUP procedure in step 7 if SC-PTM has not been enabled in target cell. eNB broadcast SC-PTM SIB in step 8. MCE establishes SC-PTM bearer using PTM SCHEDULING INFORMATION message in step 9. eNB informs UE of SC-MCCH configuration change by in step 10. In step 11, eNB joins IP multicast group in same way as session start procedure for MBSFN bearer. The configuration of new SC-PTM bearer is sent to UE in step 12. In step 13-15, the MBMS data is delivered from BM-SC to UE.
2.3.1 Analysis of RAN3 (M2AP) specific aspects 

If MCE decides to use SC-PTM, it will start by initiating either M2 Setup, M2 PTM Setup or MCE Configuration Update procedures, depending on the decisions regarding the topic of section 2.1.1. 
The MBMS Session Start, Stop and Update procedures (on M2AP) can likely all be reused with minor or no modifications, subject to further analysis.

Subsequently, the MCE would send a PTM SCHEDULING INFORMATION to establish the SC-PTM bearer, as discussed in section 2.2.1.
3 Conclusions
Based on the discussions, we propose the followings:

Proposal 1: Use new SIB to broadcast SC-MCCH configuration.

Proposal 2: Support SC-MCCH change notification and use the bits in the notification to specify which SC-PTM bearer group’s configuration changed.
Proposal 3: RAN2 to discuss reuse unicast DRX mechanism or MBMS subframe list mechanism to avoid UE monitoring PDCCH scheduling on every subframe.
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