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1 Introduction
At RAN#39, a RAN2 work item ‎[1] for Rel-8 has was started to identify and specify necessary enhancements to the HS-DSCH serving cell change procedure, focusing on necessary modifications to the:

· Radio protocol procedures and structures
· Iub/Iur protocols

· UE, Base station and RRM performance requirements 
The amount of options as well as the impact on UE and network implementations should be minimized.
2 Discussion
At RAN2#61bis several proposals for HS serving cell change improvements were presented. In ‎[2], a target based re-pointing was proposed. This ensures network control is maintained for the procedure, but requires the UE to read source and target cells simultaneously to detect the cell change. In ‎[3], a UE based cell change was proposed, in which the UE autonomously moves to the target cell at an activation time related to CFN. The drawback of this proposal is that network control is lost to some degree, even though the network can still control whether the UE is allowed to move autonomously to a target cell in the active set update procedure.
In this contribution, we present two alternatives for updated HS serving cell change procedure. 
2.1 Alternative 1 
Alternative 1 requires simultaneous reading of HS-SCCH from source and target cell. The proposed procedure is depicted in Figure 1, and listed below.
1. The procedure starts with the Active Set Update procedure in which the new cell is added to the active set. At this point, the network decides whether it wants to preload the new cell with necessary HS configuration to allow a fast cell change, or not. 
2. When the 1d event is triggered in the UE, it sends a measurement report 1d, including the activation time CFN, indicating when it will move to the target cell. The activation time is calculated in the UE based on an offset signalled from RNC at Radio Bearer Establishment. Once the measurement report 1d is transmitted, the UE starts monitoring HS-SCCH from the target cell, while still receiving HS-SCCH in the source cell.
3. If the network decides to proceed with the HS serving cell change, it reconfigures source and target cells and informs the activation time in the RL reconfiguration commit message. 
4. The target NodeB then sends HS-SCCH order to the UE to confirm that the UE is allowed to move to the target cell at the chosen CFN. The HS-SCCH order may be repeated to increase reliability. Another way to improve the reliability could be to transmit the RRC message containing the HS Serving Cell Change command in the source cell in addition to the target cell HS-SCCH order.
5. Depending on the HS-SCCH miss rate from the target, there may be a need for an acknowledgement from the UE to the HS-SCCH order to avoid that the network completes the handover, but the UE doesn’t. This uplink acknowledgement is best performed by sending a MAC PDU with a SI field with special value, as proposed in ‎[4]. By retransmitting this until an ACK is received from target, the delivery is ensured.
6. At the activation time, the RNC redirects the user plane flow from the source to the target NodeB, in the case of inter NodeB cell change. At the same time, the UE moves to the target cell and starts to read the HS-SCCH. 
7. The UE completes the procedure by transmitting the e.g. Physical channel reconfiguration complete.

[image: image1.wmf] 

SRNC

 

UE

 

 NBAP: RL Reconfigurat

ion Commit

 

RRC: Physical channel reconfiguration complete

 

Target 

NodeB

 

NBAP: RL Reconfiguration

 

RRC: Measurement Report 1d (CFN)

 

Source

 

NodeB

 

Handover 

evaluation

 

 NBAP: RL Reconfiguration Commit

 

U

E moves to 

target cell at 

CFN

 

NBAP: RL Reconfiguration

 

RRC: Measurement Report 1a

 

NBAP: RL Reconfiguration

 

RRC: Active Set Update (incl. preloading info)

 

RRC: Active Set Update Complete

 

Handover decision

 

RNC redirects user plane to target at CFN 

 

UE is scheduled on HS

-

SCCH

 

HARQ ACK

 

UE is scheduled on HS

-

SCCH

 

MAC ACK (SI)

 


Figure 1: Proposed HS-DSCH serving cell change procedure
2.2 Alternative 2

Alternative 2 is very similar to alternative 1, but does not require simultaneous reading of HS-SCCH from source and target cell. The proposed procedure is depicted in Figure 2, and listed below. 
1. The procedure starts with the Active Set Update procedure in which the new cell is added to the active set. At this point, the network decides whether it wants to preload the new cell with necessary HS configuration to allow a fast cell change, or not.
2. When the 1d event is triggered in the UE, it sends a measurement report 1d, including the activation time CFN, indicating when it will move to the target cell. The activation time is calculated in the UE based on an offset signalled from RNC at Radio Bearer Establishment. 
3. If the network decides to proceed with the HS serving cell change, it reconfigures source and target cells and informs the activation time in the RL reconfiguration commit message. 
4. At the activation time, the RNC redirects the user plane flow from the source to the target NodeB, in the case of inter NodeB cell change. 
5. At the same time, the UE moves to the target cell and starts to read the HS-SCCH. 
6. If within the time window given by a network configured timer Ts, the UE is scheduled on HS-SCCH either with or without data, the UE considers the cell change as approved by the network and completes the procedure by transmitting the Physical channel reconfiguration complete. As in Alternative 1, the network may repeat the HS-SCCH order to increase reliability. There may also be a need for a MAC level ACK to the HS-SCCH order. This could be transmitted together with the RRC complete message.
7. If on the other hand, the UE is not scheduled in the target cell within timer Ts, it shall interpret this as a denial and return to the source cell. In this case, there will be an interruption in the user plane for the time Ts. This will however only occur in case the resource situation in the target cell is such that the network is not able to schedule data to the UE, or if the UE fails to read the HS-SCCH in the target cell. Note that if the UE selected target cell is heavily loaded, the network has the option to move the UE to another cell in the active set. 

8. If the network does not receive the Physical layer reconfiguration complete message within a certain to the source cell.


[image: image2.wmf] 

SRNC

 

UE

 

 NBAP: RL Reconfig

uration Commit

 

MAC ACK (S

I

) + RR

C: Physical channel reconfiguration 

complete

 

Target 

NodeB

 

NBAP: RL Reconfiguration

 

RRC: Measurement Report 1d (CFN)

 

Source

 

NodeB

 

Handover 

evaluation

 

 NBAP: RL Reconfiguration Commit

 

UE moves to 

target cell at 

CFN

 

NBAP: RL Reconfiguration

 

RRC: Measurement Report 1a

 

NBAP: RL Reconfiguration

 

RRC: Active Set Update (incl. preloading info)

 

RRC: Active Set Update Complete

 

Handover decision

 

RNC redirects user plane to target at CFN 

 

UE is scheduled on HS

-

SCCH

 

If UE is not 

scheduled in 

target cell within 

a predefined time

 

T

s

, it falls back to 

source cell

 

T

s

 

UE is scheduled on HS

-

SCCH

 

HARQ ACK

 


Figure 2: Proposed HS-DSCH serving cell change procedure
2.3 Comparison of the alternatives

The main difference between the two alternatives is that in alternative 1, the cell change is confirmed between UE and network before the activation time. Thus, the network control and procedure execution is maintained as of today. For alternative 2, the UE moves to the target cell at the activation time, and only then is the cell change confirmed between UE and network. This is a change from the current situation and may result in unwanted behaviour in case the UE moves to a cell that the network did not want it to go to. In this case, the UE must wait for the Ts timer to expire and then return to the source cell. Depending on the length of the Ts timer, this may cause a long interruption in the user plane. Furthermore, the source cell may not be reachable anymore at that point of time. 

The benefit of solution 2 is that it does not require the UE to read HS-SCCH from source and target cells simultaneously. However, in our understanding, this requirement does not pose unreasonable complexity for the UE. 

The differences of the two alternatives are summarised in table 1. In summary, we have a preference for alternative 1 presented in this contribution.
Proposal: The update of the HS-DSCH serving cell change procedure should be according to alternative 1.

Table 1. Characteristics of alternatives 1 and 2.

	
	Alternative 1
	Alternative 2

	Procedure control
	HS-DSCH serving cell change is handshaked between UE and Network before activation time
	UE moves to target cell at activation time and then performs handshaking. User plane interruption if procedure fails.

	UE required to read HS-SCCH from source and target
	Yes
	No


3 Conclusion
It is proposed to discuss and agree on the proposal in this contribution.
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