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1 Introduction

Various proposals have been made suggesting possible enhancements to HSDPA cell change. The aim of improving HSDPA cell change is to improve the support of conversational services over HSDPA. Enhancements to the current mobility procedures have included both improving the speed of cell switching and service continuity (including reduced data loss). 

If HSDPA re-pointing is done via L3 messages that are mapped on the E-DCH then the delay from radio bearer reconfiguration would be greatly reduced compared to using a DCH [1]; however, even better performance for HS-DSCH (or E-DCH) mobility could be found if the re-pointing were handled at L1/L2.

The Enhanced HSDPA re-pointing scheme that has been proposed comprises the following optimisations:

· Pre-loading of the UE and Node-B with HS related configurations

· Monitoring source and target Node-B HS-SCCHs

· Implicit re-pointing to the target Node-B

We look at the issues of multiple HS-SCCH monitoring and CQI reporting. 

2 Source and Target HS-SCCH monitoring

In [2] an enhanced re-pointing scheme is discussed, where the proposed scheme requires parallel monitoring of source and target Node-B HS-SCCHs. The advantage of this scheme is that the UE monitors HS-SCCHs from more than one Node B, which should reduce any possible service discontinuity. When the UE detects a change of best cell it sends an event 1D message and then (after a delay) can start monitoring the target Node-B’s HS‑SCCHs, in addition to the source Node-B’s HS-SCCHs. The disadvantage of this scheme is the increased UE complexity involved in monitoring twice as many HS‑SCCHs. 

In [3] an alternative scheme is suggested where, upon a change of best cell, the UE sends the event 1D message and starts to monitor one HS-SCCH (termed the “primary” HS-SCCH) of the non-serving cell, using configuration information received from the last-received preconfiguration message. Cell-change is then signalled implicitly by means of the RNC sending data to the new cell, after which the target Node-B may start providing scheduling information to the UE, but only via the primary HS-SCCH. When the UE receives this scheduling information via the primary HS-SCCH, the UE stops receiving HS channels from the old cell and starts receiving HS channels including any other HS-SCCHs (termed “secondary”) that have been preconfigured from the new cell. The target Node-B considers the reception of a number of ACK/NACKs as a confirmation that the UE has moved to the new target cell, and waits for this confirmation before starting to send the secondary HS​‑SCCHs. 
In [4] a scheme is proposed where the UE also uses implicit signalling to confirm hand-over. The UE reports a new best cell ID over a pre-defined time interval as a handover request. It is suggested that the temporary cell identification could be re-used as the cell ID for the HSDPA Mobility Enhancement (HME). The Node‑B then reports the requested cell change back to the RNC. When the UE attempts handover at the end of a pre-defined time, then if the RNC decides that the UE should perform handover to the new best cell ID, the UE’s request is confirmed by HS-SCCH signalling on the new cell at the end of a pre-determined time interval. In this scheme the UE will monitor two HS-SCCHs from the source Node-B and two from the target Node-B. The UE can also report CQI for the source and target cells in alternate TTIs. 

3 Proposed solution

In order to benefit from the various merits of these different proposals, we propose combining them as follows:

After sending the Event 1D message, the UE modifies its CQI reporting after a predetermined time period, so that alternate CQI reports are based on measurements of the source and target Node Bs respectively. The RNC signals to the source Node B the timing of this change of CQI reporting in the “RL reconfigure” message. The alternate CQI reporting could be defined such that CQI reports based on measurements from the source Node B use the odd-numbered sub-frames in each odd-numbered SFN and the even-numbered sub-frames in each even-numbered SFN, for example, while the other CQI reports are based on measurements of the target Node B. 

The procedure continues as in [3], until the UE successfully detects the target Node B’s primary HS-SCCH. At this point, the UE switches all its CQI reports to being based on measurements of the target Node B. When the target Node B receives the confirmation (by means of the predetermined number of ACK/NACKs) that the UE is now receiving its primary HS-SCCH, it can start taking into account all the UE’s CQI reports instead of only the alternate ones. 

The following figure illustrates how the addition of CQI reporting to the scheme described in [3] can be accomplished.


[image: image1.wmf] 

UE

 

sNode B

 

tNod

e B

 

 

SRNC

 

Measurement report (1A)

 

RL reconfigure prepare

 

RL reconfigure ready

 

Active set update

 

RB reconfiguration

 

Pre

-

alloca

te HS 

resources 

 

 

Measurement report (1D)

 

Monitor primary 

HS

-

SCCH 

 

 

U

-

plane data

 

Scheduling via primary HS

-

SCCH

 

Switch to target 

HS cell 

 

 

Scheduling via all HS

-

SCCH

 

U

-

plane data

 

Measurement report (1A*)

 

RL reconfigure prepare

 

RL reconfigure ready

 

RL reconfigure*

 

RL reconfigure*

 

CQI reports

 

CQI reports

 


4 Conclusions

We propose a modification to the enhanced re-pointing scheme as described in [3] to include the alternate reporting of CQI as described in [4]. This enables the target Node B to have useful channel quality information on which to base its decision to schedule the UE. 
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