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1 Introduction

This contribution discusses some concepts relevant for mobility aspects of HS-DSCH and proposes an update of the HSDPA stage 2 specification 25.308.

2 Mobility procedures

2.1 Overview

While in CELL_DCH state, the UE may have an HS-PDSCH channel assignment, allowing it to receive data on the HS-DSCH(s). The HS-PDSCH channel assignment is an association between a set of physical channels of type HS-PDSCH and a CCTrCH of type HS-DSCH.

The basis for RRC connection mobility in CELL_DCH state is mobile evaluated hard handover and soft handover. The mobility procedures are affected by the fact that the HS-PDSCH channel assignment belongs to one of the radio links (the serving HS-DSCH radio link) for a given UE. The cell associated with the serving HS-DSCH radio link is here defined as the serving HS-DSCH cell. 

A serving HS-DSCH cell change is a kind of handover procedure when the role of serving HS-DSCH radio link is transferred from one radio link to another. The two cells involved in the serving HS-DSCH cell change are denoted source HS-DSCH cell and target HS-DSCH cell.
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Figure 1. Serving HS-DSCH cell change

The serving HS-DSCH cell change may be further categorised in regard to whether the decision of the target HS-DSCH cell is made by the UE or by the network. 

At a network-controlled serving HS-DSCH cell change the network makes the decision of the target HS-DSCH cell, and the decision could be based on UE measurement reports and other information available in the network. A network controlled HS-DSCH cell change is performed as an RRC layer signalling procedure and is based on the existing handover procedures in CELL_DCH state.

At a UE-controlled serving HS-DSCH cell change the decision of the target HS-DSCH cell is made by the UE itself, based on UE measurements. A UE-controlled serving HS-DSCH cell change is performed as an RRC layer signalling procedure. The advantages of this procedure compared to the network-controlled serving HS-DSCH cell change procedure can be questioned, and there is no corresponding procedure for the DSCH. The proposal is therefore to leave this procedure for further study. 

When the generic term serving HS-DSCH cell change is used, the default meaning is network-controlled serving HS-DSCH cell change if not otherwise stated.

A fast cell selection is similar to the UE-controlled serving HS-DSCH cell change, but the physical layer performs the signalling. The network should be able to, in advance using RRC signalling, limit the set of cells to which the fast cell selection is possible. This set of cells is defined as the eligible set.  Fast cell selection and eligible set are only applicable for FDD. Fast cell selection is left for future releases.

2.2 Serving HS-DSCH cell change

In regard to the way a serving HS-DSCH cell change is performed with respect to the dedicated physical channel configuration, we can distinguish between the following categories:

1. Serving HS-DSCH cell change while keeping the dedicated physical channel configuration and the active set

2. Serving HS-DSCH cell change in combination with an establishment, release and/or reconfiguration of dedicated physical channels (note: this may by definition imply an update of the active set)

3. Serving HS-DSCH cell change in combination with active set update in soft handover

Further, there are two possibilities a serving HS-DSCH cell change may be performed with respect to synchronisation between UE and UTRAN when transmission and reception is started and stopped:

1. Synchronised serving HS-DSCH cell change. Start and stop of HS-DSCH transmission and reception is performed at a certain time typically selected by the network.

2. Unsynchronised serving HS-DSCH cell change. Start and stop of HS-DSCH transmission and reception is performed “as soon as possible” (stated by UE performance requirements) at either side.

The Node B controlling the serving HS-DSCH cell for a specific UE is defined as the serving HS-DSCH Node B. The serving HS-DSCH cell change may also be categorised in respect to the serving HS-DSCH Node B:

1. Intra-Node B serving HS-DSCH cell change. The source and target HS-DSCH cells are both controlled by the same Node B. The serving HS-DSCH Node B is kept.

2. Inter-Node B serving HS-DSCH cell change. The Node B controlling the target HS-DSCH cell is different than the Node B controlling the source HS-DSCH cell.

The cell - Node B relations should remain transparent for the UE and the UE should therefore not be aware of whether the serving HS-DSCH cell change procedure is intra-Node B or inter-Node B.

At an Inter-Node B serving HS-DSCH cell change, a serving HS-DSCH Node B relocation needs to be performed in UTRAN. Serving HS-DSCH Node B relocation and serving HS-DSCH cell change are two separate procedures, even if serving HS-DSCH Node B relocation cannot be performed without a serving HS-DSCH cell change (but the other way is possible).
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Figure 2. Inter-Node B serving HS-DSCH cell change combined with serving HS-DSCH Node B relocation

During a serving HS-DSCH Node B relocation, the HARQ entities located in the source HS-DSCH Node B belonging to the specific UE are deleted and new HARQ entities in the target HS-DSCH Node B are established. Different controlling RNC:s may control the source and target HS-DSCH Node B.

3 Definitions

3.1 Existing definitions

The following definitions relevant for HS-DSCH mobility do already exist in the 3GPP vocabulary [1] and are listed here just as a reference.

Active Set; Set of radio links simultaneously involved in a specific communication service between an User Equipment and a UTRAN access point

Cell; A cell is a geographical area that can be identified by a User Equipment from a (cell) identification that is  broadcast from one UTRAN Access Point

Handover; The transfer of a user’s connection from one radio channel to another (can be the same or different cell).

Hard Handover; Hard handover is a category of handover procedures where all the old radio links in the UE  are abandoned before the new radio links are established

Macro diversity handover.; "Macro diversity" is a operation state in which a User Equipment simultaneously has radio links with two or more UTRAN access points for the sole aim of improving quality of the radio connection or providing seamless

Mobile evaluated handover: Mobile evaluated handover (MEHO) is a type of handover triggered by an evaluation made in the mobile.  The mobile evaluates the necessity of handover based on the measured radio environment and based on criteria defined by the network.  When the evaluation meets the hand-off criteria the necessary information is sent from the mobile to the network.  The network then decides on the necessity of the handover based on the reported evaluation result and other conditions, e.g. uplink radio environment and/or availability of network resources, the network may then execute the handover.

Radio link; A "radio link" is a logical association between single User Equipment and a single UTRAN access point. Its physical realization comprises one or more radio bearer transmissions

Soft Handover; Soft handover is a category of handover procedures where the radio links are added and abandoned in such manner that the UE always keeps at least one radio link to the UTRAN.

UTRAN access point; A conceptual point within the UTRAN performing radio transmission and reception. A UTRAN access point is associated with one specific cell, i.e. there exists one UTRAN access point for each cell. It is the UTRAN-side end point of a radio link.

3.2 New definitions

The following new definitions are proposed.

HS-PDSCH channel assignment; An association between a set of physical channels of type HS-PDSCH and a CCTrCH of type HS-DSCH 

Serving HS-DSCH radio link; The radio link that the physical channel(s) given by the HS-PDSCH channel assignment belongs to

Serving HS-DSCH cell; The cell associated with the UTRAN access point performing transmission and reception of the serving HS-DSCH radio link for a given UE

Serving HS-DSCH cell change; A category of handover procedures where the HS-PDSCH channel assignment is transferred from one radio link, associated with what is defined as the source HS-DSCH cell, to a different radio link, associated with what is defined as the target HS-DSCH cell. Either the UE or the network may make the decision of target HS-DSCH cell

Fast cell selection;  A category of serving HS-DSCH cell change, where the decision of target HS-DSCH cell is made by the UE and the signalling is performed by the physical layer 

Eligible set; The UE specific set of radio links, including the serving HS-DSCH radio link, among which fast cell selection may be performed. The eligible set is a subset of or identical to the active set of the UE 

Serving HS-DSCH Node B; A role a Node B may take with respect to a UE having an HS-PDSCH channel assignment. The serving HS-DSCH Node B is the Node B controlling the serving HS-DSCH cell

Serving HS-DSCH Node B relocation; The procedure to transfer of the role of serving HS-DSCH Node B for a specific UE from one Node B, denoted the source HS-DSCH Node B, to another, denoted the target HS-DSCH Node B

4 Proposal

The proposal is to include the descriptive text in chapter 2 into a new clause “Mobility procedures” of TS 25.308 [2]. It is also proposed to add the definitions in chapter 3.2 to subclause 3.1 of TS 25.308 [2].

5 References

[1] 3GPP TR 21.905, v5.1.0, Vocabulary for 3GPP specifications (Release 5) 

[2] 3GPP TS 25.308, v5.0.0, UTRA High Speed Downlink Packet Access (HSDPA); Overall description; Stage 2 (Release 5)

1(4)
3(4)

_1064925521.doc


Radio link part of the active set,



other than the serving HS-DSCH radio link







Serving HS-DSCH radio link







Source HS-DSCH cell







(ii)







(i)







s







t







s







t







Target HS-DSCH cell












_1064925602.doc










NodeB















NodeB







MAC-hs







MAC-hs















NodeB















NodeB







Source HS-DSCH Node B







Target HS-DSCH Node B







Serving HS-DSCH radio link







Serving HS-DSCH radio link







RNC







t







s







RNC












