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3.2.1.4
1. Introduction
Up to the previous meeting, RAN2 has investigated several U-plane aspects. However, no discussion was held on channel mapping so far. In this paper, we address the channel mapping for NR and provide the corresponding TP for TR. 
2. Discussion
[1] captures the physical channels, transport channels and logical channels supported for LTE and their mappings as in Annex B. We think that the current channel definition and channel mapping for LTE are general and simple. So, they can be a baseline for NR.
Observation1: The channels and their mappings defined for LTE can be a baseline for NR.
Then, the discussion point is whether we need to define the new channel and/or mapping on top of those for LTE. We address such point for each NR use case, eMBB, mMTC and URLLC. For eMBB, since LTE was originally designed mainly for eMBB, it is obvious that the channel and mapping for LTE can be utilised. Also, for mMTC, as endorsed in RAN#74 [2], if NB-IoT and/or LTE eMTC are to be assessed for mMTC requirements, it will be natural to adopt the channel and mapping for LTE as well. 
Observation2: The channels and their mappings defined for LTE can be utilised for eMBB and mMTC in NR.

Considering URLCC, though it is not still clear how to achieve it, we are opinion of a brand new channel and mapping will not be essential. Specifically, in the last meeting, RAN2 agreed to study Multi-connectivity (e.g. with packet duplication, link selection) for reliable transmission [3]. However, such mechanism will be supported with the current channel and mapping. Furthermore, from latency point of view, the main contributor to achieve that will be short TTI and RTT, and then there will not be much to do with channels. 
Observation3: The channels and their mapping defined for LTE can be utilised also for URLLC.

Therefore, we propose to consider the channels and their mapping defined for LTE as baseline for NR. 
Proposal1: Consider the channels and their mappings defined for LTE as a baseline for NR.
Based on the texts in 36.300, we drafted the TP toTR38.308 on channel mapping for NR by basically copying and pasting them without detailed information. It should be noted that the channels related to MBMS and Sidelink are not captured. 
Proposal2: Capture TP in Annex A in TR38.804.
3. Summary and Conclusion

In this contribution, we addressed the channels and their mappings for NR and followings are observed and proposed:
Observation1: The channels and their mappings defined for LTE can be a baseline for NR.
Observation2: The channels and their mappings defined for LTE can be utilised for eMBB and mMTC in NR.

Observation3: The channels and their mapping defined for LTE can be utilised also for URLLC.

Proposal1: Consider the channels and their mappings defined for LTE as a baseline for NR.

Proposal2: Capture TP in Annex A in TR38.804.
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[3] RAN2#96 Chairman’s note
5. Annex A: TP for TR38.804

	5.3
Physical Layer

The physical channels of E-UTRA are:

Physical broadcast channel (PBCH)

Physical downlink control channel (PDCCH)

Physical downlink shared channel (PDSCH)

Physical uplink control channel (PUCCH)

Physical uplink shared channel (PUSCH)

Physical random access channel (PRACH)

Editor’s note: PHICH is not captured considering Asynchronous HARQ is considered for  UL HARQ operation
5.3.x
Transport Channels
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”.

NOTE:
This should be clearly separated from the classification of what is transported, which relates to the concept of logical channels at MAC sublayer.

Downlink transport channel types are:

1.
Broadcast Channel (BCH)
2.
Downlink Shared Channel (DL-SCH)
3.
Paging Channel (PCH)
Uplink transport channel types are:

1.
Uplink Shared Channel (UL-SCH)
2.
Random Access Channel(s) (RACH)
5.3.x.1
Mapping between transport channels and physical channels
The figures below depict the mapping between transport and physical channels:
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Figure 5.3.1-1: Mapping between downlink transport channels and downlink physical channels
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Figure 5.3.1-2: Mapping between uplink transport channels and uplink physical channels

5.4
Layer 2
Editor’s note: layer 2 sublayers are shown as examples and necessity of the individual sublayers is still to be concluded. Order/placement/grouping of functions in U-plane protocol layers are described in this sub-clause, which is something like section 6 in TS 36.300.

5.4.1
MAC Sublayer
5.4.1.x1
Logical Channels
Different kinds of data transfer services as offered by MAC. Each logical channel type is defined by what type of information is transferred.

A general classification of logical channels is into two groups:

-
Control Channels (for the transfer of control plane information);

-
Traffic Channels (for the transfer of user plane information).

5.4.1.x1.1
Control Channels
Control channels are used for transfer of control plane information only. The control channels offered by MAC are:

-
Broadcast Control Channel (BCCH)

-
Paging Control Channel (PCCH)

-
Common Control Channel (CCCH)

-
Dedicated Control Channel (DCCH)

5.4.1.x1.2
Traffic Channels
Traffic channels are used for the transfer of user plane information only. The traffic channels offered by MAC are:

-
Dedicated Traffic Channel (DTCH)

5.4.1.x2
Mapping between logical channels and transport channels

5.4.1.x2.1
Mapping in Uplink

The figure below depicts the mapping between uplink logical channels and uplink transport channels:
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Figure 6.1.3.1-1: Mapping between uplink logical channels and uplink transport channels

In Uplink, the following connections between logical channels and transport channels exist:

-
CCCH can be mapped to UL-SCH;

-
DCCH can be mapped to UL- SCH;

-
DTCH can be mapped to UL-SCH.

6.1.3.2
Mapping in Downlink

The figure below depicts the mapping between downlink logical channels and downlink transport channels:
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Figure 6.1.3.2-1: Mapping between downlink logical channels and downlink transport channels

In Downlink, the following connections between logical channels and transport channels exist:

-
BCCH can be mapped to BCH;

-
BCCH can be mapped to DL-SCH;

-
PCCH can be mapped to PCH;

-
CCCH can be mapped to DL-SCH;

-
DCCH can be mapped to DL-SCH;

-
DTCH can be mapped to DL-SCH;



6. Annex B: 36.300
	5.3
Transport Channels

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”.

NOTE:
This should be clearly separated from the classification of what is transported, which relates to the concept of logical channels at MAC sublayer.

Downlink transport channel types are:

1.
Broadcast Channel (BCH) characterised by:

-
fixed, pre-defined transport format;

-
requirement to be broadcast in the entire coverage area of the cell.

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;

NOTE:
the possibility to use slow power control depends on the physical layer.
3.
Paging Channel (PCH) characterised by:

-
support for UE discontinuous reception (DRX) to enable UE power saving (DRX cycle is indicated by the network to the UE);

-
requirement to be broadcast in the entire coverage area of the cell;

-
mapped to physical resources which can be used dynamically also for traffic/other control channels.

4.
Multicast Channel (MCH) characterised by:

-
requirement to be broadcast in the entire coverage area of the cell;

-
support for MBSFN combining of MBMS transmission on multiple cells;

-
support for semi-static resource allocation e.g. with a time frame of a long cyclic prefix.

Uplink transport channel types are:

1.
Uplink Shared Channel (UL-SCH) characterised by:

-
possibility to use beamforming; (likely no impact on specifications)

-
support for dynamic link adaptation by varying the transmit power and potentially modulation and coding;

-
support for HARQ;

-
support for both dynamic and semi-static resource allocation.

NOTE:
the possibility to use uplink synchronisation and timing advance depend on the physical layer.
2.
Random Access Channel(s) (RACH) characterised by:

-
limited control information;

-
collision risk;

NOTE:
the possibility to use open loop power control depends on the physical layer solution.

5.3.1
Mapping between transport channels and physical channels
The figures below depict the mapping between transport and physical channels:
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Figure 5.3.1-1: Mapping between downlink transport channels and downlink physical channels
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Figure 5.3.1-2: Mapping between uplink transport channels and uplink physical channels

----------------------------------------------------------------------------------------------------
6.1.2
Logical Channels

Different kinds of data transfer services as offered by MAC. Each logical channel type is defined by what type of information is transferred.

A general classification of logical channels is into two groups:

-
Control Channels (for the transfer of control plane information);

-
Traffic Channels (for the transfer of user plane information).

There is one MAC entity per cell. MAC generally consists of several function blocks (transmission scheduling functions, per UE functions, MBMS functions, MAC control functions, transport block generation…). Transparent Mode is only applied to BCCH and PCCH.

6.1.2.1
Control Channels

Control channels are used for transfer of control plane information only. The control channels offered by MAC are:

-
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.

-
Multicast Control Channel (MCCH)


A point-to-multipoint downlink channel used for transmitting MBMS control information from the network to the UE, for one or several MTCHs. This channel is only used by UEs that receive or are interested to receive MBMS.

-
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.

6.1.2.2
Traffic Channels

Traffic channels are used for the transfer of user plane information only. The traffic channels offered by MAC are:

-
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.

-
Multicast Traffic Channel (MTCH)


A point-to-multipoint downlink channel for transmitting traffic data from the network to the UE. This channel is only used by UEs that receive MBMS.

6.1.3
Mapping between logical channels and transport channels

6.1.3.1
Mapping in Uplink

The figure below depicts the mapping between uplink logical channels and uplink transport channels:


[image: image7.emf]CCCH DCCH DTCH

UL-SCH RACH

Uplink

Logical channels

Uplink

Transport channels


Figure 6.1.3.1-1: Mapping between uplink logical channels and uplink transport channels

In Uplink, the following connections between logical channels and transport channels exist:

-
CCCH can be mapped to UL-SCH;

-
DCCH can be mapped to UL- SCH;

-
DTCH can be mapped to UL-SCH.

6.1.3.2
Mapping in Downlink

The figure below depicts the mapping between downlink logical channels and downlink transport channels:
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Figure 6.1.3.2-1: Mapping between downlink logical channels and downlink transport channels

In Downlink, the following connections between logical channels and transport channels exist:

-
BCCH can be mapped to BCH;

-
BCCH can be mapped to DL-SCH;

-
PCCH can be mapped to PCH;

-
CCCH can be mapped to DL-SCH;

-
DCCH can be mapped to DL-SCH;

-
DTCH can be mapped to DL-SCH;

-
MTCH can be mapped to MCH;

-
MCCH can be mapped to MCH.
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