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1 Introduction
In RAN#68, a new Work Item on Support of Single-cell PTM transmission in LTE [1] was approved. 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. In this contribution, we will discuss the L2 aspects of SC-PTM.
2 Discussion
2.1 Name of new logical channels for SC-PTM
RAN2#91 made the following agreement:
· Use SC-PTM specific MCCH to provide the SC-PTM configuration, e.g. TMGI to Group-RNTI mapping. The MCCH for SC-PTM is a new logical channel. 

Since it was already agreed that the MCCH for SC-PTM is a new logical channel, to avoid the confusion in the specifications, we can define a new name for the MCCH for SC-PTM, i.e. Single Cell MCCH (SC-MCCH). Similarly, we can define a new name for the MTCH for SC-PTM, i.e. Single Cell MTCH (SC-MTCH).
Proposal 1: The MCCH for SC-PTM is named as SC-MCCH, and the MTCH for SC-PTM is named as SC-MTCH.
2.2 Mapping of SC-MCCH/SC-MTCH to DL-SCH
SC-PTM is a feature to transfer the MBMS session data over a single cell using PDSCH. It is quite straightforward that the SC-MCCH and SC-MTCH are mapped to the DL-SCH, as highlighted in red in Figure 1. Like today, the MAC entity is responsible for the mapping of SC-MCCH and SC-MTCH to DL-SCH.
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Figure 1: Downlink channel mapping

Proposal 2: The SC-MCCH and SC-MTCH are mapped to the DL-SCH.
2.3 Services multiplexing in MAC layer
During the email discussion on the running stage-2 CR after RAN2#91, service multiplexing in MAC layer was discussed (i.e. multiplexing of multiple TMGIs on one DL-SCH, within the same transport block, as illustrated in Figure 2).
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Figure 2: Service multiplexing in MAC layer
By allowing the service multiplexing in MAC layer, a SC-PTM UE that doesn't support DL parallel reception will be able to simultaneously receive multiple MBMS services in one subframe. However, the side effect is that the UE may have to decode multiple MBMS services than the MBMS service that it wants to receive, which is not efficient for UE battery consumption.

In RAN2#91, it was agreed that SC-PTM uses one Group-RNTI per TMGI, which implies that there will be one transport block for each TMGI and multiplexing in the MAC layer is not required. We prefer to stick to the current RAN2 agreement. Note that SC-MCCH and SC-MTCH also can’t be multiplexed in the same transport block, as the SC-MCCH is supposed to be scheduled with SC-RNTI which is different from any of the Group-RNTIs for SC-MTCH.
Proposal 3: Multiplexing of multiple TMGIs in one MAC PDU is not supported.
2.4 Support of ROHC
It is well known that ROHC is efficient for the header compression for VoIP. Considering that voice group call (i.e. VoIP) is the dominate service for public safety, it is beneficial to adopt ROHC for SC-PTM.

Analysis on the support of ROHC for SC-PTM was provided in [2]. SC-PTM is a multicast mechanism and uplink feedback channel is not always there, hence it is natural to adopt the unidirectional mode ROHC for SC-PTM, like ROHC for D2D communication. With the unidirectional mode ROHC, the transmitter needs to fall back to full header transmission periodically. The UE who access an ongoing group communication has to wait until first available full header for decompression hence there is extra access delay which is equal to the period of full header transmission. RAN2 evaluated the media transport delay for SC-PTM during the study phase, and shown in Table 1 below. Considering voice packet every 20ms, this gives an opportunity to compress 3 voice packets before full header is transmitted for a new joining UE and still fulfilling the delay budget of 150ms.
Table 1: Evaluation on media transport delay for SC-PTM (copy from Table 6.1.4-1 in TR 36.890)

	Description
	Time (ms)
	Comments

	Talker UE ( eNB
	10
	Reference: Annex B.2 of 3GPP TR 36.912 

	eNB(SGW/PGW(GCSE AS(BM-SC
	20
	Out of RAN WG2 scope, the value 20ms, is shown as an example representative of the time required for the procedure. Backhaul transmission delay of 10ms on each network interface is assumed

	BM-SC ( eNB
	20 or 30
	Backhaul delay (M1) and node processing delay, without SYNC or with SYNC delay (i.e. SC-PTM scheduling period/2, with SC-PTM scheduling period of 20ms).

	Average delay due to SC-PTM scheduling period
	10 (20)
	20ms SC-PTM scheduling period for DRX

	eNB ( Receiving UEs
	10
	Receiving and processing at the UE

	Total
	70 (80) or 80 (90)
	


Considering that SC-PTM is a single cell concept, the ROHC functionality can be located in the eNB rather than in the BM-SC. Note that SC-PTM relies on the application layer encryption (i.e. like MBSFN), and it is not necessary to support ciphering in the PDCP layer.
Proposal 4: Support of unidirectional mode ROHC for SC-PTM, and the ROHC functionality is located in the eNB.
2.5 Specified configurations for SC-MCCH and SC-MTCH
Specified configurations are fixed configurations of which the details are specified in the standard. The following specified configurations for MCCH/MTCH for MBSFN are specified in the current RRC specification:

9.1.1.4
MCCH and MTCH configuration

Parameters

	Name
	Value
	Semantics description
	Ver

	PDCP configuration
	N/A
	
	

	RLC configuration
	UM
	
	

	Sn-FieldLength
	size5
	
	

	t-Reordering
	0
	
	


The above specified configurations can also be used for SC-MCCH and SC-MTCH for SC-PTM, as both SC-PTM and MBSFN are DL multicast mechanisms. If RAN2 agrees to support the unidirectional mode ROHC for SC-PTM, specified configurations for PDCP also need to be specified, which can refer to the specified configurations for D2D communication.
Proposal 5: Agree on the following specified configurations for SC-MCCH and SC-MTCH for SC-PTM:
	Name
	Value
	Semantics description
	Ver

	PDCP configuration
	
	
	

	discardTimer
	Undefined
	Up to implementation
	

	pdcp-SN-Size
	12
	
	

	maxCID
	15
	
	

	profiles
	
	
	

	RLC configuration
	UM
	
	

	Sn-FieldLength
	size5
	
	

	t-Reordering
	0
	
	


3 Conclusion

In this contribution, we discussed the L2 aspects of SC-PTM, and we have the following proposals:

Proposal 1: The MCCH for SC-PTM is named as SC-MCCH, and the MTCH for SC-PTM is named as SC-MTCH.
Proposal 2: The SC-MCCH and SC-MTCH are mapped to the DL-SCH.
Proposal 3: Multiplexing of multiple TMGIs in one MAC PDU is not supported.
Proposal 4: Support of unidirectional mode ROHC for SC-PTM, and the ROHC functionality is located in the eNB.

Proposal 5: Agree on the following specified configurations for SC-MCCH and SC-MTCH for SC-PTM:

	Name
	Value
	Semantics description
	Ver

	PDCP configuration
	
	
	

	discardTimer
	Undefined
	Up to implementation
	

	pdcp-SN-Size
	12
	
	

	maxCID
	15
	
	

	profiles
	
	
	

	RLC configuration
	UM
	
	

	Sn-FieldLength
	size5
	
	

	t-Reordering
	0
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