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1
Introduction

At the RAN2 meeting in Sophia dedicated to LTE topics, a number of contributions on channel structure were seen.  This paper proposes a logical and transport channel structure for the LTE.
This paper assumes an architecture with a single central C-plane server and a direct connection between the Node B and xGSN with no additional U-plane entities.
2
Definitions

Logical Channel:  The logical channel is defined by the type of data which it carries, and whether it is C-plane or U-plane
Transport Channel:  The transport channel is defined by the way in which data (logical channels) are carried by the physical layer

Physical Channel:  The physical resources on which the transport channel maps the data.
3
Concept
One of the objectives of the LTE work is to simplify the structure of the system from where it is currently, and to that end we propose the following mapping of Logical and Transport channels and some Physical channels.  Physical channel definitions are outside of the scope of RAN2, although some are provided herein because of the nature of the current system.

3.1
DL Channel mapping
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Figure 1.  DL Logical/Transport Channel Mux
As shown in figure 1, there are only 5 logical channels and 2 transport channels in DL:

	Logical Channel
	Transport 

Channel
	Physical 

Channel
	State 

present
	Comment

	BCCH
	BCH
	BPCH
	Idle
	Carries basic cell/system information. CPS defines the broadcast system information.  Node B introduces  system information into the scheduling blocks (as today).

	CCCH
	DL-SCH
	DL-SPCH
	Idle
	Carries NAS and RRC messages when NO UE context is established in RAN - idle (no RAN specific UE-ID is available) 
It is possible that the location and availability of CCCH could be broadcast, or that it could be scheduled on a DRX basis in a similar way to the PCCH in the legacy system by reception of an associated DL GPCH
Also carries information that in the legacy system would be carried on MCCH

	DCCH
	DL-SCH
	DL-SPCH
	Active
	Carries NAS and RRC messages when a UE context is established in RAN (RAN specific UE-ID is available), e.g. RB control msg.

	DTCH
	DL-SCH
	DL-SPCH 
	Active
	Carries unicast user data

	MTCH
	DL-SCH
	DL-SPCH
	Idle, Active
	Carries multicast/broadcast information to a group of UEs

	Shaded channels could be merged

	
	DL-SCH
	DL-SPCH
	n/a
	

	
	BCH
	DL-SPCH
	n/a
	The related phy. channel requires an effective/specific structure for the information that will be conveyed in the cell such that they are accessible for a UE after cell synchronisation.


3.2
UL Channel Mapping
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In UL the channel structure is significantly simplified again, with only 3 Logical channels land a single transport channel:
	Logical Channel
	Transport 

Channel
	Physical 

Channel
	State 

present
	Comment

	CCCH
	UL-SCH
	UL-SPCH
	Idle
	Carries NAS and RRC messages when NO UE context is established in RAN - idle (no RAN specific UE-ID is available) 

	DCCH
	UL-SCH
	UL-SPCH
	Active
	Carries NAS and RRC messages and measurements when a UE context is established in RAN (RAN specific UE-ID is available), e.g. RB control msg.

	DTCH
	UL-SCH
	UL-SPCH 
	Active
	Carries user data


In addition to the logical and transport channels above, a number of associated physical channels are seen as necessary to support the logical transport channels.  However this list is non exhaustive and should be discussed with RAN1 once a decision about the physical layer structure has been agreed.
3.3
DL physical channels

	Physical 

Channel
	State 

present
	Comment

	PICH 

(ass. to CCCH/ DL-SPCH)
	Idle
	Used for waking up groups of UEs for paging (reception of CCCH)

	DL-GPCH 

(ass. to 

DL-SPCH)
	Idle,

Active
	Used to inform the UEs about the phy resources used by the scheduler scheduler for DL transmission (DL-grant).

	UL-GPCH 

(ass. to 

UL-SPCH)
	Idle,

Active
	Used to inform the UEs about the phy resources used by the scheduler for UL transmission (UL-grant).

Received after RRRACH, as well as in normal UL scheduling case

	Shaded channels could be merged


Multiple DTCH/DCCH may be scheduled with a single x-GPCH, in the same way as multiple users are scheduled on a single HS-SCCH.
3.4
UL Physical Channels
	Physical 

Channel
	State 

Present
	Comment

	RRRACH
	Idle, 
Active
	Fast resource request channel for UL transmission on UL-SPCH and state transition, could be contention based but collision limited phy resource, response is sent in the DL on UL-GPCH.  
For more details see [1]

Multiple RRRACH may be present in a cell, for different access requirements (e.g. dormant/power saving and idle)


3.5
Comments

It should be noted that there is no explicit paging channel.  This is because it is believed that paging and other RRC information to a UE which needs to be sent on a common channel (because the UE location is not known or because there is no UE context in the RAN) can be sent on a single common control channel (CCCH).  Also, the CCCH 
Also, there is an equivalent channel in the UL, which is used for carrying messages such as mobility signalling to the CN, and RRC signalling when there is no UE context (e.g. Cell Updates and RRC connection request).  This mechanism replaces the RACH in the legacy system, and access to CCCH resources are via the RRRACH (Resource Request RACH) and UL-GPCH
4
Conclusions

It is proposed that the channel definition above be agreed upon by RAN2 and captured in the technical report
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