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1      Introduction
As in [1], the logical channel type defines the type of information that is transferred, while the transport channel type defines how and with what characteristics the information is sent over the air interface.
In this contribution, the logical channel types, the transport channel types and their mappings for NR are discussed.
2      Discussion
2.1     Logical channels
In LTE, logical channels are classified into 2 general classification: Control Channels and Traffic Channels. Each logical channel type is defined by what type of information is transferred. The following logical channels are defined in LTE (not including MCCH and MTCH since it is deprioritised for NR):
Control Channels:

-
Broadcast Control Channel (BCCH)


A downlink channel for broadcasting system control information.

-
Paging Control Channel (PCCH)


A downlink channel that transfers paging information and system information change notifications. This channel is used for paging when the network does not know the location cell of the UE.

-
Common Control Channel (CCCH)


Channel for transmitting control information between UEs and network. This channel is used for UEs having no RRC connection with the network.

-
Dedicated Control Channel (DCCH)


A point-to-point bi-directional channel that transmits dedicated control information between a UE and the network. Used by UEs having an RRC connection.

Traffic Channels:

-
Dedicated Traffic Channel (DTCH)


A Dedicated Traffic Channel (DTCH) is a point-to-point channel, dedicated to one UE, for the transfer of user information. A DTCH can exist in both uplink and downlink. There can be multiple DTCH logical channels per UE, each associated with a data radio bearer.
The above logical channels are still valid for NR.
Proposal#1: The following logical channel types are still valid for NR:
-
Broadcast Control Channel (BCCH)


A downlink channel for broadcasting system control information.

-
Paging Control Channel (PCCH)


A downlink channel that transfers paging information and system information change notifications. This channel is used for paging when the network does not know the location cell of the UE and address multiple users.

-
Common Control Channel (CCCH)


Channel for transmitting control information between UEs and network. This channel is used for UEs having no RRC connection with the network.

-
Dedicated Control Channel (DCCH)


A point-to-point bi-directional channel that transmits dedicated control information between a UE and the network. Used by UEs having an RRC connection.

-
Dedicated Traffic Channel (DTCH)


A Dedicated Traffic Channel (DTCH) is a point-to-point channel, dedicated to one UE, for the transfer of user information. A DTCH can exist in both uplink and downlink. There can be multiple DTCH logical channels per UE, each associated with a data radio bearer.
2.2     Transport Channels
The physical layer transport services are described by how and with what characteristics data are transferred over the radio interface.
Again, there is a need of shared channel (SCH) for both UL and DL with intelligent scheduling that can adapt to the variations in the traffic and utilize the radio resource in an efficient manner both from radio resource usage and terminal power consumption point of view. The shared channel can also be used for sending at least some of the system information and other control information such as RAR. Hence the transport channels DL-SCH and UL-SCH are still valid for NR. A UE can have more than 1 UL-SCH and DL-SCH when configured with CA, each may associate with a serving cell. FFS on whether each numerology will require a SCH
Also there is a need for a broadcast transport channel (BCH) to send the Master Information Block (MIB)/part of the minimum system information which requires fix transport block format since the UE will not be receiving L1 control signalling for acquiring MIB. There is a requirement to broadcast BCH in the entire coverage area of the cell. Hence the transport channels BCH is still valid for NR. RAN 1 is still discussing whether the remaining minimum system information should be transmitted in a secondary broadcast channel or in DL shared channel.
In the UL, random access preamble is needed for initiating the random access procedure. Hence a RACH transport channel is also valid for NR.
Even though paging can come under DL-SCH, there is requirement to broadcast paging in the entire coverage area of the cell, there is no HARQ feedback and uses a common control channel id. Hence Paging Channel (PCH) should also be defined for NR. 
In addition, there may be a need to further introduce new transport channel in NR for URLLC. For example, RAN 1 is discussing different UL transmission schemes:

· Enhanced SR based scheduling: Use for sporadic traffic and low URLLC load

· Semi-persistent scheduling: Use for periodic traffic

· Grant-free contention based: Use for sporadic traffic
These transmission schemes are introduced to shorten the delay using legacy SR based scheduling. If such scheme (e.g. Grant-free contention based) results in a different transmission procedure to the UL-SCH, a different UL transport channel type may be required. Also, RAN 1 have introduced mini-slot for URLLC and how this affects the slot for eMBB may be another factor to consider for a new UL/DL transport channel type for URLLC.
There is also UL data transmission on random access. If such UL data transmission follows the RRC/MAC signalling random access procedure (i.e. legacy LTE procedure), then there is no need for a new UL transport channel type, as the user data will be sent on UL SCH. On the other hand, it may also be possible that UL data is sent directly in contention resources with preamble and a different transmission/retransmission procedure to UL-SCH is used. In this case, a new transport channel may need to be introduced.
Observation: Depending on RAN 1 progress on UL transmission scheme for URLLC and UL data transmission, there may be a need to introduce new transport channel for UL and DL.
Proposal#2: The following transport channel types are still valid for NR:
Downlink transport channel types are:

· Broadcast Channel (BCH) 

· Downlink Shared Channel (DL-SCH)

· Paging Channel (PCH)

Uplink transport channel types are:

· Uplink Shared Channel (UL-SCH)

· Random Access Channel(s) (RACH)
A UE can have more than 1 UL-SCH and DL-SCH when configured with CA, each may associate with a serving cell. FFS on whether each numerology will require a SCH
2.3     Mapping of logical channel and transport channel

The LTE mapping of logical channels in Section 2.1 and transport channels in Section 2.2 can reuse the mapping as in LTE. Figure 1 shows the UL mapping while Figure 2 shows the DL mapping.


[image: image1.emf]CCCH DCCH DTCH

UL-SCH RACH

Uplink

Logical channels

Uplink

Transport channels


Figure 1: Mapping between uplink logical channels and uplink transport channels
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Figure 2: Mapping between downlink logical channels and downlink transport channels

As in Section 2.1, RAN 1 is still discussing whether the remaining part of the minimum system information is transmitted in secondary broadcast channel or in DL-SCH. It is assuming that other System Information are transmitted via DL-SCH as in LTE.
Proposal#3: The mapping of the logical channels for BCCH, PCCH, CCCH, DCCH and DTCH and the transport channels can reuse the mapping in LTE. 
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Mapping between uplink logical channels and uplink transport channels
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Mapping between downlink logical channels and downlink transport channels

3      Conclusion
In this contribution, the logical channels, transport channels and their mappings for NR is discussed. In general, the LTE logical channels and transport channels are still valid in NR for the eMBB case. For URLLC and contention based UL user data transmission, there may be a need for new transport channels but this will depend on progress in RAN 1. RAN 2 are requested to discuss and agree to the following proposals: 
Proposal#1: The following logical channel types are still valid for NR:

-
Broadcast Control Channel (BCCH)


A downlink channel for broadcasting system control information.

-
Paging Control Channel (PCCH)


A downlink channel that transfers paging information and system information change notifications. This channel is used for paging when the network does not know the location cell of the UE.

-
Common Control Channel (CCCH)


Channel for transmitting control information between UEs and network. This channel is used for UEs having no RRC connection with the network.

-
Dedicated Control Channel (DCCH)


A point-to-point bi-directional channel that transmits dedicated control information between a UE and the network. Used by UEs having an RRC connection.

-
Dedicated Traffic Channel (DTCH)


A Dedicated Traffic Channel (DTCH) is a point-to-point channel, dedicated to one UE, for the transfer of user information. A DTCH can exist in both uplink and downlink. 
Observation: Depending on RAN 1 progress on UL transmission scheme for URLLC and UL data transmission, there may be a need to introduce new transport channel for UL and DL.
Proposal#2: The following transport channel types are still valid for NR:

Downlink transport channel types are:

· Broadcast Channel (BCH) 

· Downlink Shared Channel (DL-SCH)

· Paging Channel (PCH)

Uplink transport channel types are:

· Uplink Shared Channel (UL-SCH)

· Random Access Channel(s) (RACH)
A UE can have more than 1 UL-SCH and DL-SCH when configured with CA, each may associate with a serving cell. FFS on whether each numerology will require a SCH
Proposal#3: The mapping of the logical channels for BCCH, PCCH, CCCH, DCCH and DTCH and the transport channels can reuse the mapping in LTE. 
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Mapping between uplink logical channels and uplink transport channels
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Mapping between downlink logical channels and downlink transport channels
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