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1 Introduction

This document continues the discussion on the enhanced HSDPA re-pointing schemes. The proposal is to introduce a modified version of the mechanism proposed in [1]. The modifications proposed in this contributins aim to addres a number of concerns that were raised when the original proposal was discussed. The main differences in our proposal compared to [1] is that the UE will only be required to monitor only one HS-SCCH for the pre-allocated/ non serving cell that has become best. Moreover, the proposal is that UTRAN may apply a slightly modified version of event 1A/ 1B to limit the number of cells to pre-configure. Also some further details on the procedure are included e.g. related to how the switching in the number of HS-SCCH to monitor is performed.

2 Discussion
2.1 Introduction

In [1] an Enhanced HSDPA re-pointing scheme was proposed that can be characterised as follows:

· Pre-loading of UE and Node B with HS related configuration.

· Parallel monitoring of source and target node-b HS-SCCHs .

· Implicit re-pointing to target node-b at first scheduling occurrence

The resulting signalling flow for the inter-Node B serving cell change case is illustrated in the following figure. 
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Figure 1: Enhanced HS-DSCH re-pointing scheme as proposed in [1]
This enhanced scheme has a number of main limitations/ drawbacks, some of which were already expressed during the R2#48 meeting:

· During the handover period, the UE has to monitor twice as many HS-SCCH as today

· UTRAN has to allocate additional resources i.e. not only for the serving cell but also for all other cells of the active set
We understand that the monitoring of a larger number of HS-SCCH increases UE complexity, which should be avoided. Hence, we propose to limit the UE requirement to monitor only one HS-SCCH of the pre-allocated/ non serving cell that has triggered event 1D.

The only HS- related items that are currently allocated by the node B are the HS-SCCH code(s), the HARQ memory partitioning as well as the HS-DSCH Initial Capacity Allocation & the HARQ- preamble mode. It is assumed that the HS-SCCH code(s), the (HARQ) memory and the power (related to the allocated initial capacity) are the main scarce resources that should not be allocated too long in advance of the actual serving cell change. There are basically 2 ways to overcome this:
· Minimise the duration of the pre-allocated time e.g. by configuring another measurement event for the non serving active set cell that is triggered when the cell ‘approaches’ the best cell i.e. when it becomes a real candidate for the serving cell change
· Introduce some kind of pre-allocation procedure, in which the concerned resouces are ‘reserved’, meaning that the node B may assume that only a portion of them will actually be allocated. Only when the candidate cell becomes the serving cell, the resources are taken in to normal use

For the measurement event to be triggered when an active set cell becomes a candidate serving cell, we believe it possible to re-use event 1A with a different value for R1a and possibly with W set to 0. Only a small modification would be needed, namely that a code point should be added to the triggering condition for ‘the active set cells excluding the pre-configured cells and excluding the hs serving cell’. It is finally noted that in networks including cells not supporting HSDPA it would probably be desirable to use AM reporting mode. This is because the UE is currently not aware if a cell supports HSDPA and hence it would trigger the event also for cells not supporting HSDPA. Since such a cell would never be added to the HS candidate set, the UE would always generate multiple reports for such a cell (as configured by the IEs “Amount of reporting” and IE “Reporting interval”).

Likewise, event 1B may be re-used for the measurement to be triggered when a pre-configured cell has stopped being a serious candidate to become the serving HS-DSCH cell. In this case a code point would need to be added to the triggering condition for ‘the pre-configured cells’.

Note

The UE is required to support up to 8 intra frequency events.

In the following section we will describe a modified enhance repointing scheme taking these improvement options into account. In order to simplify the description, we will refer to the cells that are pre-configured for HSDPA as the HS- candidate set.
2.2 Modified enhanced re-pointing scheme

The proposal is to modify the original enhanced HS-DSCH re-pointing as described in [1] in accordance with the previous section. The resulting scheme is as follows:

· Upon receiving a measurement report with event 1A for a given cell, the SRNC adds the concerned cell using the currently specified procedures

· Upon receiving a measurement report with event 1A* for a cell in the active set, the SRNC starts preparing the concerned potential target cell as a candidate for re-pointing using the Unsynchronised Radio Link Reconfiguration procedure

· As part of the Unsynchronised Radio Link Reconfiguration procedure, the target node B pre-allocates the HS resources including up to 4 HS-SCCH. One of the allocated HS-SCCH e.g. the first in the list, is the primary HS-SCCH

· The SRNC indicates the pre-allocated HS resources including one primary and up to 3 other/ secondary HS-SCCH to the UE in a reconfiguration message.
· Upon receiving the reconfiguration message, the UE stores the included configuration information for the non- serving HS cell. The cell has now been added to the HS- candidate set.
· Upon change of best cell, the initiates a measurement report (event 1D) and starts monitoring the primary HS-SCCH of the concerned non- serving cell

· The SRNC indicates the actual re-pointing to the concerned node B(s) by means of a new control message, directed to both the source and the target node B

· The SRNC implicitly initiates the actual re-pointing to the UE by sending data to the new cell. Upon receiving the initial data, the target node B provides scheduling information only via the primary HS-SCCH

· Upon receiving scheduling information via a primary HS-SCCH from a non-serving cell, the UE performs the re-pointing i.e. it stops receiving the HS channels from the old cell. The UE starts receiving the HS channels including any secondary HS-SCCH from the new cell
· The target node B considers the reception of a number of ACKs for packets transmitted via the new serving cell as a confirmation that the UE has moved to the new serving cell. Upon receiving this confirmation, the target node B has become serving node B and starts to apply the seconday HS-SCCH’s

Note 1
Considering that the DTX to ACK error was designed to be in the order of 10-2 [2], the reception of a single ACK is not considered to be a sufficiently reliable indication that the UE has moved HS- reception to the target cell.

Note 2
The details of the procedure used across Iub are outside the scope of this contributioin. More information is provided in [3].
The resulting signalling flow is illustrated by means of the following figure. 
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Figure 2: Proposed modified enhanced HS-DSCH re-pointing scheme
It should be noted that the node B may suggest an update of the measurement feedback info (power offset information, feedback cycle & repetition), using the IE HS-DSCH FDD Update Information (which the node B can also use to update the HS-SCCH code(s)). Our assumption is that there is no real need for the non- serving cell to suggest updated values during the pre-allocation period. It is considered acceptable to start with the pre-allocated values and allow the node B to suggests updates only after the re- pointing i.e. after it has become the serving HS-DSCH cell.

3. Conclusions and proposal
Our proposal is to adopt the enhanced HS- repointing mechanism as previously proposed in [1], with a number of modifications – in order of importance:

1. to limit the UE requirement to monitor only one HS-SCCH for the pre-allocated/ non serving cell that has become best cell
2. to reserve rather than allocating resources in candidate non serving HS cells

3. to introduce a simple procedure switching in the number of HS-SCCH to monitor
4. to re-use event 1A & 1B with different parameter values to create a ‘hs serving candidate set’, which is a subset of the active set cells almost as good as the best cell
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