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1 Introduction
In the RAN2#91 meeting [1], RAN2 made the following agreements on the SC-PTM configuration:
	Use one Group-RNTI per TMGI.
The MCCH for SC-PTM is a new logical channel.
Use SC-RNTI to identify the PDCCH that contains the scheduling information for SC-MCCH.
The value of SC-RNTI is predefined in the specification.


Based on the above agreements, we discuss the user plane issues of SC-PTM in details.
2 Discussion
2.1 Naming of new logical channel

A new logical channel should be used for SC-PTM control channel. To be clearer, we think that new logical channel should also be defined for the SC-PTM data transmission. This is because the logical channel used for the SC-PTM data transmission would anyway be a new logical channel which is going to be mapped to DL-SCH. 

Proposal 1: The MCCH for SC-PTM is named as SC-MCCH (Single Cell MCCH).

Proposal 2: The MTCH for SC-PTM is named as SC-MTCH (Single Cell MCCH).

2.2 Simultaneous transmission of SC-MCCH/SC-MTCH(s)/legacy PDSCH 
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Figure 1: Channel Mapping of SC-PTM at the UE side

As SC-MCCH, SC-MTCH and legacy PDSCH will have different RNTIs which are used for different PDSCH(s), our understanding is that there is not much specification impact on supporting simultaneous transmission or reception of SC-MCCH, SC-MTCH(s) and legacy PDSCH, as illustrated in Figure 1.
Proposal 3: SC-MCCH, SC-MTCH and legacy PDSCH can be transmitted in the same subframe.
Proposal 4: Multiple SC-MTCH(s) in different PDSCH(s) can be transmitted in the same subframe.
2.3 RLC

As SC-MTCH (like MTCH) and SC-MCCH (like MCCH) will contain different size of packets from the upper layer, the segmentation and concatenation is required to fit each packet into different size of MAC PDU.

Proposal 5: SC-MCCH uses RLC UM mode.
Proposal 6: SC-MTCH uses RLC UM mode.

2.4 MAC
2.4.1 Mapping between logical channel and transport channel

For the channel mapping between logical channel and transport channel, we could have the following two options:

· Option 1: SC-MCCH/SC-MTCH is mapped to MCH.

· Option 2: SC-MCCH/SC-MTCH is mapped to DL-SCH.

As SC-PTM is supposed to be transmitted in PDSCH. Option 1 which requires the mapping between MCH and PDSCH would have impacts on both RAN1 and RAN2. Option 2 has less impact on the specification. Then the channel mapping for logical channel and transport channel of SC-PTM would be like the following figure. 
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Figure 2: Mapping between Logical Channel and Transport Channel
Proposal 7: SC-MCCH/SC-MTCH is mapped to DL-SCH.

2.4.2 MCCH
As SC-MCCH (with SC-RNTI) and SC-MTCH (with Group-RNTI) will be transmitted in different PDSCH(s) (etc. different MAC PDU). The SC-MCCH and SC-MTCH cannot be multiplexed into the same MAC PDU.
Observation 1: SC-MCCH and SC-MTCH cannot be multiplexed into the same MAC PDU.
The SC-MCCH will have an independent MAC PDU from other MAC PDU(s) which are used for MTCH and unicast. As the SC-MCCH will use RLC UM mode, then transparent MAC PDU cannot be used for SC-MCCH. In order to fit each TB, the MAC Padding is required for the SC-MCCH. This means that the MAC needs to multiplex the padding and the SC-MCCH into the same MAC PDU. 
Observation 2: The MAC entity needs to support multiplexing for SC-MCCH and MAC Padding.

Then the logical channel allocation for the SC-MCCH MAC PDU should be considered. Considering the LCID allocation for the SC-MCCH MAC PDU, SC-MCCH and MAC padding only needs two LCID(s) respectively. Then other LCID(s) for the SC-MCCH MAC PDU can be reserved.

Proposal 8: SC-MCCH uses the same MAC header format as MCH.
Proposal 9: For DL-SCH including SC-MCCH, the LCID value allocation is as follows:
· SC-MCCH uses “00000”
· Padding uses “11111”
· Reserved values are “00001 - 11110”
2.4.3 MTCH
Although RAN2 agreed to “use one Group-RNTI per TMGI”, it is still not clear if two or more TMGI(s) can use the same Group-RNTI. From our understanding, one SC-MTCH can contain more that one TMGI(s), alike the legacy MTCH. 
Proposal 10: Multiple TMGI(s) can use the same SC-MTCH.

Then we need to discuss if two or more SC-MTCH(s) can use the same Group-RNTI.
· Option 1: Each SC-MTCH uses an independent Group-RNTI.

· Option 2: Multiple SC-MTCH(s) can use the same Group-RNTI.

Option 1 means that each SC-MTCH will be mapped to an independent PDSCH (etc. an independent MAC PDU). Option 2 would allow the MAC multiplexing for multiple SC-MTCH(s), which can reduce the MAC overhead. To fit each TB, both Options need the MAC padding bits. This means that the MAC entity needs support multiplexing for SC-MTCH and MAC Padding. Then there is no extra complexity of multiplexing multiple SC-MTCH(s).

Observation 3: The MAC entity needs to support multiplexing for SC-MTCH and MAC Padding.

Proposal 11: Multiple SC-MTCH(s) can use the same DL-SCH (etc. the same Group-RNTI).

Like the analysis given for SC-MCCH, we can reuse the MAC header format as MCH, but need to design a new allocation of LCID(s). Like MTCH, we think that SC-MTCH should support at least the same number of LCID values as MTCH.
Proposal 12: SC-MTCH uses the same MAC header format as MCH.

Proposal 13: For DL-SCH with SC-MTCH, the LCID value allocation is as follows:

· SC-MTCH uses “00000 - 11100”
· Padding uses “11111”
· Reserved values are “11101 - 11110”
3 Conclusion
In this contribution, we discussed the detailed UP issues of SC-PTM. RAN2 is kindly asked to discuss the following observations and proposals:

Observation 1: SC-MCCH and SC-MTCH cannot be multiplexed into the same MAC PDU.
Observation 2: The MAC entity needs to support multiplexing for SC-MCCH and MAC Padding.

Observation 3: The MAC entity needs to support multiplexing for SC-MTCH and MAC Padding.

Proposal 1: The MCCH for SC-PTM is named as SC-MCCH (Single Cell MCCH).

Proposal 2: The MTCH for SC-PTM is named as SC-MTCH (Single Cell MCCH).

Proposal 3: SC-MCCH, SC-MTCH and legacy PDSCH can be transmitted in the same subframe.

Proposal 4: Multiple SC-MTCH(s) in different PDSCH(s) can be transmitted in the same subframe.

Proposal 5: SC-MCCH uses RLC UM mode.
Proposal 6: SC-MTCH uses RLC UM mode.

Proposal 7: SC-MCCH/SC-MTCH is mapped to DL-SCH.

Proposal 8: SC-MCCH uses the same MAC header format as MCH.

Proposal 9: For DL-SCH including SC-MCCH, the LCID value allocation is as follows:

· SC-MCCH uses “00000”
· Padding uses “11111”
· Reserved values are “00001 - 11110”
Proposal 10: Multiple TMGI(s) can use the same SC-MTCH.

Proposal 11: Multiple SC-MTCH(s) can use the same DL-SCH (etc. the same Group-RNTI).

Proposal 12: SC-MTCH uses the same MAC header format as MCH.

Proposal 13: For DL-SCH with SC-MTCH, the LCID value allocation is as follows:

· SC-MTCH uses “00000 - 11100”
· Padding uses “11111”
· Reserved values are “11101 - 11110”
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