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1 Introduction
In RAN meeting #66, SC-PTM (Single Cell Point to Multi-point) was approved as a study item, see [1]. The objective of this study item is to investigate technical solutions for Single-cell PTM transmission in E-UTRAN.
In this contribution, we discuss the signalling options for SC-PTM configuration. 

SC-PTM configuration delivers the necessary parameters of the bearer, e.g. TMGI to G-RNTI mapping.
2 Signalling Options for SC-PTM configuration 

SC-PTM may be configured with: SIB/BCCH, GCCH, MCCH or DCCH. 
2.1 Option 1: GCCH (Group Control Channel)
In this option, UE receives SC-PTM configuration by monitoring scheduled transmission on group RNTI, i.e. G-RNTI. The logical channel for SC-PTM signalling transmission using G-RNTI is named GCCH here. GCCH should also have repetition period and modification period and change notification for power saving, similar to MCCH/BCCH.
2.1.1 Sub-option a: TMGI independent G-RNTI
A TMGI independent G-RNTI is reserved for GCCH transmission.
2.1.2 Sub-option b: G-RNTI per TMGI

GCCH is transmitted using TMGI specific G-RNTI. Both signalling and user data are transmitted using the G-RNTI. The UE differentiates GCCH and TCH through LCID in MAC header. In this sub-option, the UE knows TMGI to G-RNTI mapping from USD (User service description, 3GPP TS26.346) or system information.
2.2 Option 2: BCCH/SIB
UE can acquire the information in both RRC_IDLE and RRC_CONNECTED from enhanced SIB13 or a new SIB. The SC-PTM configuration change follows the BCCH modification period and notification mechanism.
2.3 Option 3: DCCH

When UE first communicates with GCS-AS (for example, subscription to the group etc), it gets the initial PTM configuration from eNB through RRC signaling. However, each time when PTM configuration is updated, eNB needs to page UEs and send new configuration to UEs one by one.

2.4 Option 4: MCCH

MCCH on (multi-cell) MBSFN could have good channel quality due to MBSFN gain. Even if (multi-cell) MBSFN is not available e.g. due to no synchronization between eNBs, MCCH can still be used in term of single site MBSFN, but with lower MCS. 
Configuring SC-PTM using MCCH could largely reuse existing MBMS signalling mechanism:

· MCCH configuration by SIB13

· MCCH modification period

· MCCH repetition

· MCCH change notification
To reduce the SC-PTM bearer establishment delay, the MCCH modification period and MCCH repetition period can be reduced.

The SC-PTM configuration can be same (or almost same) in MBSFN area or adjacent cells. This enables the possibility of having MBSFN like MC-PTM transmission in a subset of cells of an MBSFN area.
SC-PTM can be sent in MBSFNAreaConfiguration message by adding new parameters.
2.4.1 Sub-option a: G-RNTI per PMCH

PMCH-Config-r9 ::=




SEQUENCE {


sf-AllocEnd-r9





INTEGER (0..1535),


dataMCS-r9






INTEGER (0..28),


mch-SchedulingPeriod-r9


ENUMERATED {











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

[[
sc-ptm-Config-r13



SC-PTM-Config-r13
OPTIONAL ]],

...

}
When sc-ptm-Config-r13 is present, the PMCH is carried over SC-PTM through the G-RNTI indicated in sc-ptm-Config-r13. The MSP (mch-SchedulingPeriod-r9) acts as DRX cycle length if DRX parameters in sc-ptm-Config-r13 is not included. UE differentiates SDUs of multiple MTCHs/sessions per the MAC PDU header. 

2.4.2 Sub-option b: G-RNTI per TMGI

MBMS-SessionInfo-r9 ::=


SEQUENCE {


tmgi-r9







TMGI-r9,


sessionId-r9





OCTET STRING (SIZE (1)) 

OPTIONAL, 
-- Need OR


logicalChannelIdentity-r9


INTEGER (0..maxSessionPerPMCH-1),

[[
sc-ptm-Config-r13



SC-PTM-Config-r13
OPTIONAL ]],

...

}

When sc-ptm-Config-r13 is present, the corresponding TMGI is carried over SC-PTM through the G-RNTI indicated in sc-ptm-Config-r13. The MSP (mch-SchedulingPeriod-r9) acts as DRX cycle length if DRX parameters in sc-ptm-Config-r13 is not included. 
Comparing with eMBMS, SC-PTM enables eNB to dynamically decide MCS and PRBs based on the CQI information from interested UEs. HARQ NACK feedback may be enabled for eNB to retransmit the packet or adjust MCS of future scheduling. The dataMCS and sf-AllocationEnd can be used to indicate the default MCS and PRBs allocation when SPS like transmission is used.

3 Comparison
	
	GCCH
	BCCH
	DCCH
	MCCH

	Efficiency
	Mid
	Mid
	Low
	High (if the SC-PTM configuration can be same in multiple cells of MBSFN area)

	Reliability
	Mid
	Mid
	High
	Mid

	Standard Impact
	Big
(Needs to define GCCH modification, notification, repetition mechanism. SIB change may still be needed if G-RNTI is nether predefined nor received from USD)
	Mid
(Add parameters to SIB13 or new SIB)
	Small
(Add new RRC message)
	Small

(change MCCH message)

	Fast bearer establishment support
	Easy

(Short GCCH modification period can be defined without backward compatibility restriction) 
	Difficult

(Need to define separate SIB and modification mechanism for SC-PTM)
	Difficult

(UE in RRC IDLE needs to be paged and enter RRC_CONNECTED)
	Mid

(Need to introduce short MCCH modification period)


4 Conclusion
Based above discussion, we propose the following:
Proposal 1
RAN2 to discuss and select the best signaling solution from GCCH option.
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