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1. Introduction

This document points out the problem of the TFS of DL DCH for HS-DSCH and also proposes the possible solutions. The main problem is the inconsistency between RAN3 specification (TS25.423: RNSAP/TS25.433: NBAP) and RAN2 specification (TS25.331: RRC). In RRC, it is possible to set up the TFS for UL DCH and the TFS for DL DCH independently. However, in RNSAP/NBAP, one DCH always has both UL TFS and DL TFS. This will be the problem when establishing HS-DSCH.

2. Discussion

In this section, the problem to be corrected and the proposed solutions are described.

2.1. Problems

There are two problems about the TFS of DL DCH for HS-DSCH.
2.1. 1. Problem inside NBAP/RNSAP specification
The definition of the DCH FDD Information is below (There is the same problem in TDD). This quote is from TS25.433.

9.2.2.4D
DCH FDD Information
The DCH FDD Information IE provides information for DCHs to be established.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	DCH FDD Information
	
	1..<maxnoofDCHs>
	
	

	>Payload CRC Presence Indicator
	M
	
	9.2.1.49
	

	>UL FP Mode
	M
	
	9.2.1.66
	

	>ToAWS
	M
	
	9.2.1.61
	

	>ToAWE
	M
	
	9.2.1.60
	

	>DCH Specific Info
	
	1..<maxnoofDCHs>
	
	

	>>DCH ID
	M
	
	9.2.1.20
	

	>>Transport Format Set 
	M
	
	9.2.1.59
	For UL

	>>Transport Format Set 
	M
	
	9.2.1.59
	For DL

	>>Allocation/Retention Priority
	M
	
	9.2.1.1A
	

	>>Frame Handling Priority
	M
	
	9.2.1.30
	

	>>QE-Selector
	M
	
	9.2.1.50A
	


This quote means DCH FDD Information of RADIO LINK SETUP REQUEST message has DL and UL TFS as mandatory.

On the other hand, in Rel5, HS-DSCH has been introduced and the RAB combination, which [Interactive or background / UL:64 DL:11200 kbps / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH], is introduced [1]. In this RAB combination, Logical CHs and Transport CHs are defined as below.

Table1 :　U-Plane

	
	Logical CH 

(RLC mode)
	Transport CH

	UL PS RAB
	DTCH (AM)
	DCH

	DL PS RAB
	DTCH (AM)
	HS-DSCH


Table2 :　C-Plane
	
	Logical CH

 (RLC mode)
	Transport CH

	UL SRB#1
	DCCH (UM)
	DCH 

(4 logical channel multiplexing)

	UL SRB#2
	DCCH (AM)
	

	UL SRB#3
	DCCH (AM)
	

	UL SRB#4
	DCCH (AM)
	

	DL SRB#1
	DCCH (UM)
	DCH 

(4 logical channel multiplexing)

	DL SRB#2
	DCCH (AM)
	

	DL SRB#3
	DCCH (AM)
	

	DL SRB#4
	DCCH (AM)
	


For C-Plane, both UL DCH and DL DCH are set up together, so there is no problem.

But for U-Plane, not DCH but HS-DSCH is set up for DL, therefore UL DCH should be set up without DL DCH. This is the problem that this document intends to point out.

2.1.2. Problem with an inconsistency between RRC and NBAP/RNSAP specification

In RRC specification, UL DCH can be set up without associating DL DCH as shown in table 3.

Table3 :　The definition of TFS for DCH in RRC

	
	Transport CH ID
	TFS

	UL SRB
	DCH#1
	{ TFI#0, ..., TFI#n }

	DL SRB
	DCH#1
	{ TFI#0, ..., TFI#m }

	UL RB
	DCH#2
	{ TFI#0, ..., TFI#k }

	DL RB
	none
	None


On the other hand, in NBAP/RNSAP, UL DCH and DL DCH are always associated each other as shown in table 4.
Table4 :　The definition of TFS for DCH in NBAP/RNSAP

	
	Transport CH ID
	TFS

	UL SRB
	DCH#1
	{ TFI#0, ..., TFI#n }

	DL SRB
	DCH#1
	{ TFI#0, ..., TFI#m }

	UL RB
	DCH#2
	{ TFI#0, ..., TFI#k }

	DL RB
	DCH#2
	{ TFI#0 (dummy???) }


So it needs to define the rule how to set up the TFS for DL DCH of NBAP/RNSAP when the TFS for DL DCH is not set up in RRC. Otherwise, there might be a problem of the value of CTFC. The potential problem is explained below.

In the following example, the value of CTFC is calculated with the assumption that the TFS for DL DCH of NBAP/RNSAP has one TFI.

RRC

UL : DCH#1 = { TFI#0, ..., TFI#n }, DCH#2 = { TFI#0, ..., TFI#k }

Table5: CTFC of UL DCH in RRC

	TFI_DCH#1
	TFI_DCH#2
	CTFC
	TFCI

	0
	1
	0 X 1 + 1 X (n+1) = n + 1
	1

	0
	2
	0 X 1 + 2 X (n+1) = 2(n + 1)
	2

	1
	1
	1X 1 + 1 X (n+1) = n + 2
	3

	...
	...
	...
	...


DL : DCH#1 = { TFI#0, ..., TFI#m }, DCH#2 = none

Table6: CTFC of UL DCH in RRC
	TFI_DCH#1
	TFI_DCH#2
	CTFC
	TFCI

	0
	-
	0 X 1 = 0
	1

	1
	-
	1 X 1 = 1
	2

	2
	-
	2X 1 = 2
	3

	...
	...
	...
	...


NBAP
UL : DCH#1 = { TFI#0, ..., TFI#n }, DCH#2 = { TFI#0, ..., TFI#k }

Table7: CTFC of UL DCH in NBAP

	TFI_DCH#1
	TFI_DCH#2
	CTFC
	TFCI

	0
	1
	0 X 1 + 1 X (n+1) = n + 1
	1

	0
	2
	0 X 1 + 2 X (n+1) = 2(n + 1)
	2

	1
	1
	1X 1 + 1 X (n+1) = n + 2
	3

	...
	...
	...
	...


DL : DCH#1 = { TFI#0, ..., TFI#m }, DCH#2 = { TFI#0 (dummy ???) }

Table8: CTFC of DL DCH in NBAP
	TFI_DCH#1
	TFI_DCH#2
	CTFC
	TFCI

	0
	0
	0 X 1 + 0 X (m+1) = 0
	1

	1
	0
	1 X 1 + 0 X (m+1) = 1
	2

	2
	0
	2X 1 + 0 X (m+1) = 2
	3

	...
	...
	...
	...


As sated above, if the TFS for DL DCH of NBAP/RNSAP has only one TFI, the value of CTFC is consistent with the vale of RRC. However, if the TFS for DL DCH of NBAP/RNSAP has multiple TFI’s, the value of CTFC calculated in RRC and NBAP/RNSAP might be different since the value of TFI_DCH#2 is not always “0”. As a result, UE and Node B have the different knowledge of the CTFC and UE might fail to decode the received data.

Therefore, it can be concluded that there is no problem as long as the number of TFI’s is only one for the meaningless TFS of DL DCH. In addition, the number of transport blocks of that DCH should be set to “0”.

2.2. Solutions
There are two possible solutions.

Solution 1: To define one TFI as dummy and TBS of this TFI is set to “0”

In this solution, the number of TFI’s is only one for the meaningless TFS of DL DCH. In addition, the number of transport blocks should be set to “0” because there is no data in DL DCH. According to the sentence in TS25.427 (5.1.2 Downlink) below, Node B and UE can recognize the same TFCI.
-
If the Node B is aware of a TFI value corresponding to zero bits for this transport channel, this TFI is assumed. If the TFS contains both a TFI corresponding to "TB length equal to 0 bits" and a TFI corresponding to "number of TB equal to 0", the Node B shall assume the TFI corresponding to "number of TB equal to 0". When combining the TFI's of the different transport channels, a valid TFCI might result and in this case data shall be transmitted on Uu.
And according to the sentence in TS25.427 (5.1.2 Downlink) below, if this solution is applied, RNC should send DL Data Frame with dummy TF for NodeB to start transmission to Uu. 

The Node B shall only consider a transport bearer synchronised after it has received at least one DL DATA FRAME on this transport bearer before LTOA [5].

The Node B shall consider the DL user plane for a certain RL synchronised if all transport bearers established for carrying DCH DL DATA FRAMEs for this RL are synchronised.

Solution 2: To ignore TFS for DL DCH when HS-DSCH is set up

In this solution, the indicator, which indicates DL DCH isn’t set up, should be defined. When Node B received that indicator, Node B knows the TFS of DL DCH is a dummy and ignores the DL DCH when calculating CTFC and starts transmission to Uu without receiving DL Data Frame with dummy TF.
Proposal

NTT DoCoMo and NEC prefer solution 1 since the change is not shown in the open interface, i.e. Iub/Iur, and the impact is considered smaller than solution 2.

2.2.1. Detail of solution 1
In NBAP specification (TS25.433), we add the example of TFS when HS-DSCH is setup as below. The same change should be needed in RNSAP specification (TS25.423).

9.2.1.59
Transport Format Set

The Transport Format Set is defined as the set of Transport Formats associated to a Transport Channel, e.g. DCH.
[TDD - The Transport Format Set for each transport channel within the same CCTrCH shall have the same value for the 2nd Interleaving Mode IE.]

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Dynamic Transport Format Information
	
	1..<maxTFcount>
	
	The first instance of the parameter corresponds to TFI zero, the second to 1 and so on.
The number of repetitions shall be set to 1 if DL DCH is not established.

	>Number of Transport Blocks
	M
	
	INTEGER (0..512)
	Shall be set to zero if DL DCH is not established.

	>Transport Block Size
	C-Blocks
	
	INTEGER (0..5000)
	Unit: Bits

	>CHOICE Mode 
	M
	
	
	

	>>TDD
	
	
	
	

	>>>Transmission Time Interval Information
	C-TTIdynamic
	1..<maxTTIcount>
	
	

	>>>>Transmission Time Interval
	M
	
	ENUMERATED 

(10, 20, 40, 80,…)
	Unit: ms

	Semi-Static Transport Format Information
	
	1
	
	

	>Transmission Time Interval
	M
	
	ENUMERATED

(10, 20, 40, 80, dynamic,…,5)
	Unit: ms;

Value "dynamic” for TDD only;

Value "5” for LCR TDD only

	>Type Of Channel Coding
	M
	
	ENUMERATED (

No codingTDD, Convolutional, Turbo,
…)
	[FDD - The value "No codingTDD" shall be treated as logical error if received]

	>Coding Rate
	C-Coding
	
	ENUMERATED

(1/2, 1/3,…)
	

	>Rate Matching Attribute
	M
	
	INTEGER (1..maxRM)
	

	>CRC Size
	M
	
	ENUMERATED

(0, 8, 12, 16, 24,…)
	

	>CHOICE Mode
	M
	
	
	

	>>TDD
	
	
	
	

	>>>2nd Interleaving Mode
	M
	
	ENUMERATED (

Frame related, Timeslot related,
…)
	


3. Conclusion and proposal

This document points out the problem of the TFS of DL DCH for HS-DSCH and also proposes to correct it.
If the problem is recognized and the proposal is acceptable, NTT DoCoMo and NEC are willing to provide the corresponding CRs (R3-031037 and R3-031038).
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