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1 Introduction
At RAN2#63, the WI specifying necessary enhancements to the HS-DSCH serving cell change procedure; focusing on necessary modifications to the serving cell change procedure including stage 3 details to 25.331 was discussed. 

While the general principals of the serving cell change enhancements to large extent are in place, some open issues remain for specifying the stage 3 details. The purpose of this contribution is to discuss possible solutions to the main open items and propose on how to specify them.
2 Open Issues
2.1 Use of Activation Time
In previous papers, e.g. [1], the inclusion of both a synchronous and an asynchronous cell change has been promoted. The difference in the cell change procedure was suggested to be achieved by adding an information element named Activation Time Offset in the Active Set Update procedure. The time offset was, if different from 0 ( zero would give asynchronous operation) enabling the NW to know a precise time at which the UE is available for receiving the full set of HS-SCCH in the target cell after the cell change command is transmitted; very similar to what exist today in Rel-7 specification. 
The difference between the two procedures is very small in the sense that for both procedures there is a time instant assumed for when the UE is at the point in the cell change procedure where it can decode the new (target) cell’s full set of HS-SCCH and subsequently be scheduled. The difference being rather on how short this procedural time is from the signaling of a cell change command and to what accuracy the NW can know when to expect the UE leaving the source and being ready in the target cell. For example, for the synchronized case this enables a very precise time instant (in relation to L3 signaling) which directly relates to the switch of User Plane transmission links while the asynchronous would allow for a shorter procedural time etc.
As it can be expected that the cell change enhancements commonly is to be added on top of the current procedure(s) of transmitting the HSCC command from the source cell (in limited parts of deployed NWs by selective cell pre-configuration); and as it also can be expected that the enhancement should coexist with used procedures in live NWs such as synchronous cell change, it should seem natural that the enhanced procedure supports also this legacy option of operation. The essential enhancement for reducing cell change failures is very much in place for any option. This simplifies specification, and also ensures that the improved cell change performance can only be better than the legacy one used currently.
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Synchronous and asynchronous operation
Proposal 1: The Enhanced HS-DSCH Serving Cell Change procedure shall support both synchronous and asynchronous operation
2.2 Use and Signaling of Transaction Id

One open issue is what Transaction id that shall be used in the RRC complete message in case the UE only receives HS-SCCH serving cell change order from the target cell. We note the following alternatives:

-
The Transaction Id could be signaled to the UE already in the active set update procedure. This implies that the Transaction Id remains reserved during the time the target cell remains in the active set. The Transaction Id can be unique per pre-configured cell, or common for all pre-configured cells in the active set.
-
The transaction Id could be signaled in the currently unused bits of the target cell HS-SCCH order. As the HS-SCCH orders are only defined for the source cell, these bits can be defined to carry higher layer information when received from the target cell.

Proposal 2: It is proposed to discuss and agree on one of the two alternatives above
2.3 Pre-configuration of Cells
In the RAN2#63 meeting it was discussed whether more than one cell (Radio Link) is pre-configured by the ASU signaling. The proposal presented at that time assumed that each added Radio Link that needed pre-configuration was signaled by a separate ASU message independently of the number of cells reported by the UE in the measurement event 1a. Since the inclusion of a per Radio Link pre-configuration in the ASU message structure in 25.331 is fairly straightforward, and considering also that a pre-configuration of more than one cell in problem areas may be likely, it is proposed that each instance of ASU signaling in the specification support the pre-configuration of one or multiple Radio Links.
Proposal 3: It is proposed that each instance of ASU signaling in the specification support the pre-configuration of one or multiple Radio Links.
2.4 -
MAC-hs(ehs) reset

Current specification supports the option of resetting MAC-hs/ehs by the MAC–hs reset indicator included in the “Downlink information common for all Radio Links” in applicable RRC messages. As the serving cell change enhancement for Release-8 may rely on the Target cell HS-SCCH order as the only command for the serving cell change, there is a need to consider how the MAC-hs/ehs reset is handled. In general there are three options: 

1. Always reset. This option is to specify that the UE always reset MAC-hs/ehs at serving cell change for pre-configured cells given in the ASU message.
2. By pre-configuration. The NW configures the UE for which Radio Link(s) it shall reset MAC-hs/ehs in the Active Set Update. Since the benefit of maintaining the MAC entity is dependant on if the UE resides on a Radio Link within the same nodeB after the cell change, the reset is thus conditional on Intra nodeB serving cell change. For this to work properly, the ASU would need to include information to the UE of which cells belong to which NodeB. The solution may affect the validity of the stored configuration in the UEs and or how the NW chooses to pre-configure UEs amongst other things.
3. By explicit signaling. In [2] it was proposed that a bit in HS-SCCH order could be used for explicit signaling of the MAC-h/ehs reset. This solution resembles very much the current Rel-7 signaling since the UE acts on explicit signaling at the start of the cell change procedure. However, the use of the HS-SCCH order for this purpose depends very much on what is agreed on the use of the type bits similarly to what is discussed in 2.2.
From the above alternatives it is rather clear that option one is by far the simplest. If it can be assumed that the enhanced cell change procedure is a rare case overall and that the importance is to minimize dropped calls in particular problem areas, this could be sufficient. In some instances were the cell change is intra nodeB, unnecessary retransmissions and RLC status messaging will occur.

Proposal 4: It is proposed that RAN2 discusses and agrees on how MAC-hs/ehs reset is handled. 
2.5 RRC Message to Complete the Procedure
Currently in stage 2 options remain in using any of the existing RRC (re)configuration messages. Since an UE only receiving the target HS-SCCH does not know what reconfiguration procedure could have been initiated by the NW, it should be specified what RRC complete message the UE should use. While there is no strong reason for selecting one for another and considering that the preloaded HS-DSCH configuration is covered by the IEs in the Physical Channel Reconfiguration message; the most natural response message would be the Physical Channel Reconfiguration Complete message. There is no restriction as to which RRC message the network shall transmit over the source cell in parallel with the target cell HS-SCCH order, however sensible use can be expected.
Proposal 5: When receiving the HS-SCCH order from the target cell, the UE shall use Physical Channel Reconfiguration Complete message to complete the HS-DSCH Serving Cell Change.
2.6 UE DRX

The interaction between UE DRX and HS-SCCH monitoring in the target cell needs to be considered.

If simultaneous UE DRX and HS-SCCH monitoring in the target cell is to be supported, the target cell needs to be aware of some elements in the "UE DTX DRX information" IE for the user. Since the UE would only monitor HS-SCCH sub frames in the HS-SCCH reception pattern given by the UE DRX cycle.

But since the cells are not synchronized, the resulting UE DRX gain might be quite small. It is thus better to deactivate the UE DRX when the UE is preloaded with Enhanced SCC info since the monitoring of target cell HS-SCCH is only for a short time (=activation time <<500ms for synchronized cell change) after 1d, so it should not have much negative impact on power consumption.
Proposal 6: DRX is deactivated after event 1d (for preloaded cell). 
Note that currently there is a time specified for when UE shall do activation and deactivation of the discontinuous downlink reception operation in 25.214. The activation (and deactivation) is applied by the UE 12 slots after the ending of the HS-SCCH sub frame delivering the order (CPC). I can be assumed that similar UE behavior can be specified (for simplicity) for the enhanced serving cell change.
2.7 Target cell HS-SCCH reception window
From a UE resource point of view, it would be preferable to keep the time the UE has to monitor the target cell HS-SCCH to a minimum. This could be done by defining a target cell HS-SCCH reception window, which is agreed between UE and network.

In the case of synchronized HS serving cell change, the target cell HS-SCCH reception window should preferably be tied to the activation time, as this is already signalled and agreed between UE, RNC and NodeB. Since the target cell HS-SCCH may need to be repeated to increase the robustness, the reception window should span a few radio frames. The amount of radio frames, i.e. the length of the target cell HS-SCCH reception window can be either a fixed predefined value or signalled to the UE in the Active Set Update. To allow the UE some time for reconfiguring and preparing the physical layer for the cell change, the reception window could be not immediately before the activation time, but there could be a UE preparation time before. This UE preparation time could be equal to the maximum reconfiguration time 40ms agreed at RAN2#63.
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Figure 1: Target cell HS-SCCH reception timing for synchronized cell change

The case of unsynchronized HS serving cell change is different, since no activation time is available. The time from the UE transmitting the measurement report 1d to the time HS-SCCH is transmitted in the target cell will differ for different network implementations. Also, L2 retransmissions will increase the uncertainty as to when the measurement report actually reaches the RNC. This will mean that for unsynchronized cell change, the target cell HS-SCCH reception window has to be longer compared to the synchronized case. A guard period before the target cell HS-SCCH reception window could be defined, see figure below. This could be a fixed value, but a signalled value would allow for better optimization according to the network configuration. The guard period could be signalled to the UE in the Active Set Update procedure. Another possibility could be to define the starting time of the guard period at the time the UE receives the L2 ACK for the Measurement report 1d, but loss probability for the RLC STATUS report may render this not so useful.

In addition, the duration of the target cell HS-SCCH reception window needs to be signalled to the UE in the Active Set Update procedure, to indicate to the UE. 
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Figure 2: Target cell HS-SCCH reception timing for unsynchronized cell change

The number of target cell HS-SCCH orders to transmit needs to be signalled from SRNC to target NodeB. This applies to both synchronized and unsynchronized HS serving cell change. This is preferably signalled during the Radio Link Reconfiguration procedure over NBAP.

Proposal 7: A target cell HS-SCCH reception window is signalled to the UE in the Active Set Update procedure. For synchronized HS serving cell change, the window is defined relative to the activation time. For unsynchronized HS serving cell change, the window is defined relative to the transmission of the measurement 1d.
3 Conclusion
It is proposed to discuss and agree on the proposals in this contribution.
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