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Introduction

The current version of the specification does not allow optimal initialization of F-DPCH, where 10 users could be mapped to a single channelization code during initial radio link establishment. We therefore propose to discuss the initialization settings and modify the specification in order to take full advantage of F-DPCH.

Discussion

F-DPCH in theory allows up to 10 users to be multiplexed onto one SF 256 channelisation code where each of the users is offset in increments of 256 chips, cf. Figure 1. The RNC vendor can determine how this is to be achieved, and in one strategy discussed in [1], the RNC will share F-DPCH channelisation codes only on the primary radio link in the first radio link setup and in all subsequent HO legs each radio link is allocated a new channelisation code. Other RNC vendors may decide to share channelisation codes for F-DPCH soft handover legs as well where the timing to the UE permits.
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Figure 1 : F-DPCH Slot format, cf. [2]

When setting up the initial radio link, RRC only allows the UE timing to be offset in multiples of 512 chips through the Default DPCH Offset Value IE, as shown in the following excerpt from [3]

10.3.6.16
Default DPCH Offset Value
Indicates the default offset value within interleaving size at a resolution of 512chip (1/5 slot) in FDD and a resolution of one frame in TDD to offset CFN in the UE. This is used to distribute discontinuous transmission periods in time and also to distribute NodeB-RNC transmission traffics in time. Even though the CFN is offset by DOFF, the start timing of the interleaving will be the timing that "CFN mod (interleaving size)"=0 (e.g. interleaving size: 2,4,8) in both UE and SRNC.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	CHOICE mode
	
	
	
	

	>FDD
	
	
	
	

	>>Default DPCH Offset Value (DOFF)
	MP
	
	Integer (0..306688 by step of 512)
	Number of chips=.

0 to 599 time 512 chips, see [10].

	>TDD
	
	
	
	

	>>Default DPCH Offset Value (DOFF)
	MP
	
	Integer(0..7)
	Number of frames; See [10]


This timing is used as the reference timing for the UE to initially determine a CFN. With this setting, the RNC can only place up to five users primary radio links into the same channelisation code, cf. Figure 2, and can only add additional users into the gaps for SHO legs when the UE shows a SFN to CFN offset which falls exactly in these gaps.
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Figure 2 : Five users multiplexed each with timing offsets of 512 chips

This is considered to be inefficient and is against the assumptions in [1], where it is assumed that ten users can be multiplexed onto one SF256 channelisation code, cf. Figure 3, and whatever RNC strategy is performed this may be considered as very limiting.
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Figure 3 : Ten users multiplexed each with timing offsets of 256 chips

Proposal

As per the discussion above we propose to modify the specification to allow to initialize F-DPCH also with frame offsets of 256 chips.
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8.5.15.1
Initialisation for CELL_DCH state after state transition
When the UE receives any of the messages causing the UE to perform a state transition to CELL_DCH, the UE shall set the CFN in relation to the SFN of the first radio link listed in the IE "Downlink information per radio link list" included in that message according to the following formula:

-
for FDD:


CFN = (SFN - (DOFF div 38400)) mod 256


where the formula gives the CFN of the downlink DPCH or F-DPCH frame which starts at the same time as or which starts during the PCCPCH frame with the given SFN. DOFF is determined according to section 8.6.6.14.
-
for TDD:


CFN = (SFN - DOFF) mod 256.
[…]

8.6.6.14
DPCH frame offset

If "DPCH frame offset" is included in a message that instructs the UE to enter CELL_DCH state:

1>
UTRAN should:

2>
if only one Radio Link is included in the message:

3>
if the UE is configured for DPCH

4> set "Default DPCH Offset Value" and "DPCH frame offset" respecting the following relation:


(Default DPCH Offset Value) mod 38400 = DPCH frame offset

-
where the IE values used are the Actual Values of the IEs as defined in clause 11.
4> the UE shall set DOFF (see sublclause 8.5.15.1) to Default DPCH Offset Value.
3> if the UE is configured for F-DPCH
4> set "Default DPCH Offset Value" and "DPCH frame offset" respecting one of the following relations:

5> if  (Default DPCH Offset Value) mod 38400 = DPCH frame offset, the UE shall set DOFF 
     (see subclause 8.5.15.1) to Default DPCH Offset Value, or
5> if (Default DPCH Offset Value+256) mod 38400 = DPCH frame offset, the UE shall set DOFF 
     (see subclause 8.5.15.1) to Default DPCH Offset Value + 256.
· where the IE values used are the Actual Values of the IEs as defined in clause 11.

2>
if more than one Radio Link are included in the message:

3>
if the UE is configured for DPCH

4> set "Default DPCH Offset Value" and "DPCH frame offset" respecting the following relation:


(Default DPCH Offset Value) mod 38400 = DPCH frame offsetj
-
where j indicates the first radio link listed in the message and the IE values used are the Actual 
Values of the IEs as defined in clause 11.
3> if the UE is configured for F-DPCH

4> set "Default DPCH Offset Value" and "DPCH frame offset" respecting one of the following relations:

5> if (Default DPCH Offset Value) mod 38400 = DPCH frame offset, the UE shall set DOFF 
     (see subclause 8.5.15.1) to Default DPCH Offset Value, or
5> if (Default DPCH Offset Value+256) mod 38400 = DPCH frame offset, the UE shall set DOFF 
     (see subclause 8.5.15.1) to Default DPCH Offset Value + 256.
· where the IE values used are the Actual Values of the IEs as defined in clause 11.

1>
The UE shall:

2>
on reception of a message where the above relation between "Default DPCH Offset Value" and "DPCH frame offset" is not respected:

3>
set the variable INVALID_CONFIGURATION to true.

If the IE "DPCH frame offset" is included the UE shall:

1>
use its value to determine the beginning of the DPCH or F-DPCH frame.
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