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1 Introduction

This contribution addresses a problem present in the RNSAP [1] and NBAP [2] specifications regarding the usage of the Unidirectional DCH Indicator for HSDPA. Specifically when a Radio Link Reconfiguration procedure (both synchronized and unsynchronized) is performed for ‘DCHs To Modify’.
2 Background

A series of updates were made regarding the Unidirectional DCH Indicator, in [3], [4] (for Radio Link Setup) and then later in [5] and [6] (for Radio Link Reconfiguration (both synchronized and unsynchronized).

Therefore in RNSAP [1] and NBAP [2] the Unidirectional DCH Indicator is present in both DCH FDD Information and DCH TDD Information (i.e. it can be present in Radio Link Setup (DCH Information), Radio Link Reconfiguration Prepare (DCHs to Add) and Radio Link Reconfiguration Request (DCHs to Add).
3 Discussion
The following sections discuss the current problems regarding the usage of the Unidirectional DCH Indicator for the case of Radio Link Reconfiguration for DCHs to Modify. The discussion below is true for both the Synchronized and Un-Synchronized cases, both FDD and TDD, unless explicitly stated otherwise.
3.1 Configuration change from UL DCH + DL DCH to UL DCH + HS-DSCH (provision of HS-DSCH)

Here the configuration is being changed to provide a HS-DSCH (and remove the existing DL DCH) using Radio Link Reconfiguration with DCHs to Modify.

Problem 1:

In this scenario there is no provision within ‘DCHs FDD To Modify’ (unlike ‘DCH FDD Information’) to set the DCH configuration to now be Unidirectional (i.e. Uplink DCH Only).

3.2 Configuration change from UL DCH + HS-DSCH to UL DCH + DL DCH (removal of HS-DSCH)

A current configuration is being changed to remove the HS-DSCH (and effectively replace it with a DL DCH). There are two possible cases (as an example the synchronized case for FDD is shown):

3.2.1 Case 1: Unidirectional DCH Indicator NOT Originally Present
When the initial configuration took place the optional Unidirectional DCH Indicator was not present and hence not used. If Radio Link Reconfiguration is performed with DCHs to Modify it is considered that the new DCH configuration can be applied according to the current specifications.
3.2.2 Case 2: Unidirectional DCH Indicator Set

When the initial configuration took place the optional Unidirectional DCH Indicator was present and set to ‘Uplink DCH Only’. Radio Link Reconfiguration is performed with DCHs to Modify.
Problem 2:
As the IE Unidirectional DCH Indicator is not currently specified within the ‘DCHs FDD To Modify’ IE Group and the current configuration is defined as ‘Uplink DCH Only’ it is ambiguous how the new DL DCH TFS configuration can be applied and how the new configuration can now become ‘bi-directional’.
3.3 Discussion of the Inclusion of Unidirectional DCH Indicator within ‘DCHs TDD/FDD To Modify’

This section explores the potential outcome of the inclusion of the Unidirectional DCH Indicator within the ‘DCHs FDD To Modify’ and ‘DCHs TDD to Modify’.
In the ‘Provision of HS-DSCH’ case above, the inclusion of the Unidirectional DCH Indicator appears to solve ‘Problem 1’ as, if required, the new configuration can be set to ‘Uplink DCH Only’ (in a similar way to that in ‘DCH FDD Information’ and ‘DCH TDD Information’).

3.4 Discussion on how to change the DCH configuration to be bi-directional and to apply the new DL DCH TFS

As stated in the above section, for the ‘Provision of HS-DSCH’ case the inclusion of the Unidirectional DCH Indicator in DCHs To Modify appears to solve this problem. However for the ‘Removal of HS-DSCH’ case does not appear to be so straight forward. If the Unidirectional DCH Indicator is added into DCHs To Modify it does not help this scenario as the only possible settings are ‘Uplink DCH Only’ or ‘Downlink DCH Only’ (only applicable for TDD) i.e. the Unidirectional DCH Indicator cannot be ‘unset’. Therefore a method is required to apply the new DL DCH TFS configuration and to change the DCH configuration to be bi-directional.
Note: It is considered that in this scenario it is required for the DL TFS to be present in ‘DCHs FDD To Modify’ and ‘DCHs TDD to Modify’ as the general procedure text states that the ‘the Node B shall ignore the Transport Format Set IE for the downlink for this DCH’ i.e. the Node B will not contain any valid DL TFS configuration information.
Possible Solution 1: The Unidirectional DCH Indicator is expanded to include ‘Uplink and Downlink DCH’

The Unidirectional DCH Indicator in 9.2.1.68 in [1] could be expanded as follows:

9.2.1.6.8
Unidirectional DCH Indicator

The Unidirectional DCH Indicator IE indicates that the DCH is unidirectional. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Unidirectional DCH Indicator
	
	
	ENUMERATED (Downlink DCH only, Uplink DCH only, Uplink and Downlink DCH)
	"Downlink DCH only" shall only be used by TDD.


Possible Solution 2: The procedural text is modified to state that if DL DCH TFS information is present then it will affectively change the configuration to be bi-directional

Section 8.3.2.2 in [2] states:

’If the DCHs To Modify IE includes the Transport Format Set IE for the DL of a DCH, the Node B shall apply the new Transport Format Set in the Downlink of this DCH in the new configuration’.
This could be modified to state:
‘If the DCHs To Modify IE includes the Transport Format Set IE for the DL of a DCH, the Node B shall apply the new Transport Format Set in the Downlink of this DCH in the new configuration. If the Unidirectional DCH Indicator was previously set to Uplink DCH Only then this value will no longer apply and the Node B will consider the DCH configuration to be bi-directional.’

4 Conclusion and Proposal

This contribution discusses two potential problems regarding the usage of the Unidirectional DCH Indicator for both the provision and removal of the HS-DSCH.
It is therefore proposed that to solve ‘Problem 1’ the Unidirectional DCH Indicator is added to the IE groups for ‘DCHs FDD To Modify’ and ‘DCHs TDD to Modify’. The procedure text and ASN.1 should also be updated accordingly.

In order to solve ‘Problem 2’ as stated above there are at least 2 possible solutions. It is Telecom Modus and NEC’s preference that ‘Possible Solution 2’ is chosen.
If the solution is acceptable then the appropriate Change Requests, on [1] and [2] are given in R3-040276, R3-040277, R3-040278 and R3-040279.
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