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1 Introduction

This draft documents tries to consolidate proposals for transport channels as presented in RAN WG2#48bis by different companies with the approach of taking the different characteristics from TS 25.302 (and to some extent TS 25.301), and applying them to a proposed new set of transport channels for LTE. Section 2 is intended to form a proposal for incorporation to the description of transport channels and logical channels in TR 25.813.

Most of the attributes used are already found in TS 25.302, applied to transport channels as proposed for E-UTRA. New attributes are explicitly marked, and for each one it should be considered, whether it describes “how and with what characteristics data is transmitted” (transport channels). Attributes that address the content, should only be visible on the logical channel level.
Based on the discussion on the first day of RAN WG2#48bis also a proposal for logical channels and their mapping to transport channels is included.

2 
Proposed section to RAN2 LTE TR 25.813
5.2.1
Services and functions

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 layer.

5.2.2
Transport channels
Downlink transport channel types are:

1.
Broadcast Channel (BCH) characterised by:

-
low fixed bit rate;

-
requirement to be broadcast in the entire coverage area of the cell.
2.
Downlink Shared Channel (DL-SCH) characterised by:
-
possibility to use HARQ;

-
possibility of applying link adaptation by varying the modulation, coding and transmit power;
-
possibility to be broadcast in the entire cell;
-
possibility to use beamforming;
-
dynamic or semi-static resource allocation; (Note: New attribute, FFS on whether there would be two types of DL-SCH)

-
possibility of CQI reporting; (Note: New attribute, FFS on whether there would be two types of DL-SCH)
-
support of UE power saving. (Note: “association with a physical layer signal, the Page Indicator, to support efficient sleep mode procedures” in current 25.302)
NOTE:
the possibility to use slow power control depends on the physical layer.
It is FFS whether a separate Paging Channel would exist or if additional attributes would be added to the SCH. If a separate Paging Channel is included, the following characteristics apply:

3.
Paging (and Notification) Channel (P(N)CH) characterised by:
-
support of UE power saving; (note: “association with a physical layer signal, the Page Indicator, to support efficient sleep mode procedures” in current 25.302)
-
requirement to be broadcast in the entire coverage area of the cell.

It is FFS whether a separate Multicast Channel (MCH) would exist or if additional attributes will be added to the SCH.
Uplink transport channel types are:
1.
Uplink Shared channel (UL-SCH) characterised by:

-
possibility to use beamforming; (likely no impact on specifications)
-
possibility of applying link adaptation by varying the transmit power and potentially modulation and coding;
-
possibility to use HARQ;

-
dynamic or semi-static resource allocation; (Note: New attribute, FFS on whether there would be two types of UL-SCH)

-
possibility of CQI reporting. (Note: New attribute, FFS on whether there would be two types of UL-SCH)
NOTE:
the possibility to use uplink synchronisation and timing advance depend on the physical layer.
It is FFS, whether a Random Access Channel is included. If yes, it would be characterised by the following attributes:
2.
Random Access Channel(s) (RACH) characterised by:

-
limited data field;

-
collision risk;
-
possibility to use HARQ.
NOTE:
the possibility to use open loop power control depends on the physical layer solution.
5.3.1
MAC

This subclause provides an overview on services and functions provided by the MAC sublayer.
5.3.1.1 
Logical Channels

The MAC layer provides data transfer services on logical channels. A set of logical channel types is defined for 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).

5.3.1.1.1
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 (and Notification) Control Channel (P(N)CCH)


A downlink channel that transfers paging information (and also notifications for MBMS FFS). This channel is used when the network does not know the location cell of the UE.

-
Common Control Channel (CCCH)


FFS: This channel is used by the UEs having no RRC connection with the network. (need is FFS depending on whether the access mechanism is contained in L1. If RACH is visible as a transport channel, CCCH would be used by the UEs when accessing a new cell or after cell reselection.)
-
Multicast Control Channel (MCCH)


FFS whether it is distinct from CCCH: a point-to-multipoint downlink channel used for transmitting MBMS scheduling and control information from the network to the UE, for one or several MTCHs. After establishing RRC connection this channel is only used by UEs that receive MBMS. (Note: old MCCH+MSCH)
-
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.
5.3.1.1.2
Traffic Channels

Traffic channels are used for the transfer of user plane information only. The traffic channel 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. (Note: Includes Rel 6/7 MTCH)
5.3.1.2
Mapping between logical channels and transport channels

5.3.1.2.1
Mapping in Uplink

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

-
CCCH can be mapped to RACH; (FFS: If access procedure is not contained within L1)
-
CCCH can be mapped to Uplink SCH; (FFS: If just a transient (random) ID is assigned for the 1. resource request, the actual e.g. RRC Connection Request message has still to contain a UE identifier and therefore such message is considered to be a CCCH message, even if it’s transported on the UL_SCH. Also the UE is not in connected mode so far)
-
DCCH can be mapped to RACH; (FFS)
-
DCCH can be mapped to Uplink SCH;
-
DTCH can be mapped to Uplink SCH.
5.3.1.2.2
Mapping in Downlink

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

-
BCCH can be mapped to BCH;

-
PCCH can be mapped to PCH; (FFS: If a separate PCH exists)
-
PCCH can be mapped to Downlink SCH; (FFS: If a separate PCH doesn’t exist)
-
CCCH can be mapped to Downlink SCH;

-
DCCH can be mapped to Downlink SCH;
-
DTCH can be mapped to Downlink SCH;

-
MTCH can be mapped to Downlink SCH; (FFS: If a separate MCH doesn’t exist)
-
MTCH can be mapped to MCH; (FFS: If a separate MCH exists)

-
MCCH can be mapped to Downlink SCH; (FFS: If a separate MCCH exist)
-
MCCH can be mapped to MCH. (FFS: If a separate MCCH and MCH exist)
3 Conclusions

Based on agreement in RAN WG2, after confirming if any of the “FFS” items can already be resolved, the text in section 2 is proposed to be incorporated into TR 25.813.
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