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1	Introduction
In this contribution, we will discuss transport channels for MBS.
2 Discussion
2.1 Review of transport channels in LTE MBMS
In LTE MBMS, there are two transmission mechanisms: MBSFN and SC-PTM. Then, we will respectively introduce transport channel related contents for LTE MBSFN and LTE SC-PTM according to TS 36.321 [1]. 
· LTE MBSFN:
· Logical channel: MCCH and MTCH.
· Transport channel: MCH, which is introduced for LTE MBSFN.
· Channel mapping: both MCCH and MTCH are mapped to MCH. The channel mapping for LTE MBSFN is described in Figure 1.
· LCID space for MCH is independent to LCID space for DL-SCH, that is to say, the identity of MCCH and MTCH can be same as the identity of logical channel for unicast. The LCID for MCH is descripted in Table 1.
In LTE MBSFN, MCH is mapped to a dedicated physical channel PMCH, and the UE can identify if a MAC PDU for LTE MBSFN based on the physical channel. Furthermore, the UE can identify MAC SDUs, MAC CEs and padding in the MAC PDU according to LCIDs in the MAC PDU subheader.
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Figure 1: Downlink channel mapping in LTE MBMS

Table 1: Values of LCID for MCH
	Index
	LCID values

	00000
	MCCH (see note)

	00001-11100
	MTCH

	11101
	Reserved

	11110
	MCH Scheduling Information or Extended MCH Scheduling Information

	11111
	Padding

	NOTE: If there is no MCCH on MCH, an MTCH could use this value.


· LTE SC-PTM:
· Logical channel: SC-MCCH and SC-MTCH.
· Transport channel: DL-SCH.
· Channel mapping: both SC-MCCH and SC-MTCH are mapped to DL-SCH. The channel mapping for LTE SC-PTM is described in Figure 1.
· A common LCID space is shared by SC-PTM and unicast, that is to say, the identity of SC-MCCH and SC-MTCH cannot be same as the identity of logical channel for unicast. The LCID for SC-PTM is descripted in Table 2.
In LTE SC-PTM, UE can identify that a MAC PDU is associated with SC-PTM transmission according to G-RNTI. Furthermore, the UE can identify MAC SDUs, MAC CEs and padding in the MAC PDU according to LCIDs in the MAC PDU subheader.
Table 2: Values of LCID for DL-SCH
	Codepoint/Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-01111
	Reserved

	10000
	Extended logical channel ID field

	10001
	DCQR Command

	10010
	Activation/Deactivation of PDCP Duplication

	10011
	Hibernation (1 octet)

	10100
	Hibernation (4 octets)

	10101
	Activation/Deactivation of CSI-RS

	10110
	Recommended bit rate

	10111
	SC-PTM Stop Indication

	11000
	Activation/Deactivation (4 octets)

	11001
	SC-MCCH, SC-MTCH (see note)

	11010
	Long DRX Command

	11011
	Activation/Deactivation (1 octet)

	11100
	UE Contention Resolution Identity

	11101
	Timing Advance Command

	11110
	DRX Command

	11111
	Padding

	NOTE: Both SC-MCCH and SC-MTCH cannot be multiplexed with other logical channels in the same MAC PDU except for Padding and SC-PTM Stop Indication



According to above description, we can know that for transport channel in LTE MBMS, there are two designs. 
· Design 1: DL-SCH is reused, and SC-MTCH is mapped to DL-SCH.
· Design 2: a new transport channel (i.e., MCH) is introduced, and MTCH is mapped to MCH. 
Observation 1: In LTE MBMS, there are two designs for transport channel:
· Design 1: DL-SCH is reused, and SC-MTCHs/SC-MCCH are mapped to DL-SCH.
· Design 2: A new transport channel (i.e., MCH) is introduced, and MTCHs/MCCH are mapped to MCH.

2.2 Principle for the design of transport channel
The definition of transport channel is described in TS 38.300:
	The physical layer offers information transfer services to MAC and higher layers. The physical layer transport services are described by how and with what characteristics data are transferred over the radio interface. An adequate term for this is "Transport Channel". This should be clearly separated from the classification of what is transported, which relates to the concept of logical channels at MAC sublayer.



The transport channels are defined to differentiate different transmission characteristics. Based on this principle, different transport channels have been defined in NR. For example:
1.	Broadcast Channel (BCH) characterised by:
-	fixed, pre-defined transport format;
-	requirement to be broadcast in the entire coverage area of the cell, either as a single message or by beamforming different BCH instances.
2.	Downlink Shared Channel (DL-SCH) characterised by:
-	support for HARQ;
-	support for dynamic link adaptation by varying the modulation, coding and transmit power;
-	possibility to be broadcast in the entire cell;
-	possibility to use beamforming;
-	support for both dynamic and semi-static resource allocation;
-	support for UE discontinuous reception (DRX) to enable UE power saving.
It is clear that Broadcast Channel (BCH) has different transmission characteristics than Downlink Shared Channel (DL-SCH).
Observation 2: Transport channels are defined to differentiate characteristics of transmissions.
For DL-SCH, the transmission characteristics include support of HARQ, possibility to be broadcast in the entire cell, and etc. Furthermore, BCCH transmissions for SIBs are also mapped to DL-SCH, as illustrated in the following figure 2 in TS 38.321. In other words, the characteristic of HARQ support here does not have to mean support of HARQ feedback. For the same reason, in LTE, the SC-PTM transmission which is similar to SIB transmission has also been categorized into DL-SCH.
Observation 3: In NR, DL-SCH is used for BCCH transmission for SIBs, and in LTE, DL-SCH is used for SIBs and SC-PTM.


Figure 2: MAC structure overview in current 38.321

2.3 Transport channel for multicast and broadcast in NR MBS
In NR MBS, there are two different kinds of transmission basically, multicast and broadcast. 
· Multicast transmission is very similar to unicast transmission. PTP transmission is basically same as unicast delivery. Even for PTM transmission, full HARQ functionalities including HARQ feedback are also supported.
· Broadcast transmission including MCCH and MTCH is different from Multicast transmission in terms of HARQ. HARQ feedback is not supported, but HARQ retransmissions and combination of new transmission and retransmissions are still possible. In this sense, broadcast transmission is actually same as SIB transmission in LTE/NR and SC-PTM in LTE.
In this sense, both multicast and broadcast should be mapped to DL-SCH.
Observation 4: In NR MBS, multicast transmission including PTP and PTM are basically same as unicast transmission. Broadcast transmission is similar to SIB transmission in LTE/NR and LTE SC-PTM.

Proposal 1: Logical channels for both multicast and broadcast should be mapped to DL-SCH.

Figure 3 illustrates one possible downlink channel mapping.
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Figure 3: Downlink channel mapping
Figure 4 illustrates one possible structure of the MAC entity when SCG is not configured.
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Figure 4: MAC structure overview
Figure 5 illustrates the Layer 2 architecture for downlink.
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Figure 5: Downlink Layer 2 Structure

Proposal 2: Figure 3/4/5 can be captured into running CRs as baseline for further discussion.

3	Conclusions
In this contribution, we discussed the general considerations for transport channel for multicast and broadcast. Based on our discussion, we conclude with the following proposals and observations:
Observation 1: In LTE MBMS, there are two designs for transport channel:
· Design 1: DL-SCH is reused, and SC-MTCHs/SC-MCCH are mapped to DL-SCH.
· Design 2: A new transport channel (i.e., MCH) is introduced, and MTCHs/MCCH are mapped to MCH.
Observation 2: Transport channels are defined to differentiate characteristics of transmissions.
Observation 3: In NR, DL-SCH is used for BCCH transmission for SIBs, and in LTE, DL-SCH is used for SIBs and SC-PTM.
Observation 4: In NR MBS, multicast transmission including PTP and PTM are basically same as unicast transmission. Broadcast transmission is similar to SIB transmission in LTE/NR and LTE SC-PTM.

Proposal 1: Logical channels for both multicast and broadcast should be mapped to DL-SCH.
Proposal 2: Figure 3/4/5 can be captured into running CRs as baseline for further discussion.
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