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1 Introduction
This document provides further thought on the HS-DSCH serving cell change enhancements based on the contributions [1][2].
In summary, the problem due to the link imbalance during the HS-DSCH serving cell change is identified. And it is proposed to control the transmit power level of serving cell change acknowledgment by means of power boosting command from the target Node B in order to cope with the identified link imbalance problem. 
2 Overview

A sort of physical layer signalling is considered as a carrier of enhanced HS-DSCH serving cell change indication and acknowledgment. The signalling would be conveyed through e.g. HS-SCCH order or new channel similar to E-RGCH for the serving cell change indication from target Node B. In addition, the UE would acknowledge the serving cell change by e.g. changing its uplink scrambling code or sending CQI 31. Upon the reception of the acknowledgment, the target Node B starts serving the UE. This candidate scheme has the benefit in terms of delay by minimising the intervention of RNC. From the observation in [1], HS-SCCH order and CQI 31 are preferred as the signalling of serving cell indication and acknowledgment, respectively.
Proposal 1: It is proposed for the Node B to indicate HS-DSCH serving cell change on the HS-SCCH order and for the UE to acknowledge the indication by sending CQI31.

3 Reliable transmission of serving cell change acknowledgment 
During the serving cell change, the uplink channel quality of target Node B can be weaker than that of source Node B as shown in figure1 because uplink and downlink channel situation could be different. 

In this situation, even if the UE succeeds to detect the serving cell change indication from the target Node B, it does not necessarily mean that the acknowledgment upon the indication could reach the target Node B successfully. In detail, if the uplink channel quality to the source Node B were good enough, the source Node B would generate TPC command of DOWN. On the other hand, from the target Node B TPC command of UP would be generated because of the weak uplink channel quality to the target Node B. Then, the UE derives a combined TPC command, DOWN, i.e. taking ‘OR of DOWN’. Consequently, the uplink transmit power of the serving cell change acknowledgment signalling is controlled based on the combined TPC command. Therefore, the target Node B could not acquire the acknowledgment successfully because of the inappropriate uplink power control from the target Node B perspective. This may cause an additional delay or even call drop due to the incompleteness of the procedure.
One can say that the acknowledgment could go through the source Node B (i.e. having good channel quality), RNC and the target Node B. But the merit in terms of delay aspect would be taken away from the serving cell change enhancements.
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Figure 1.Link imbalance scenario
4 Performance evaluation

The link performance is provided in the Annex. For the initial evaluation, the CQI BLER is measured upon the transmission of CQI31. The link imbalance between the source and target Node B is set to 3dB, which is the uplink channel quality of the source Node B is better than that of the target Node B.  The transmit power control is enabled. Under the considered scenario, the performance loss from the target Node B perspective is significant. Table 1 summarises the link performance.
Table 1. Summary of link performance under the 3dB link imbalance 
(CQI BLER at a given CQI SNR, e.g. -24dB)
	Parameter
	CQI BLER @ CQI SNR = -24dB

	
	at the source Node B
	at the target Node B

	Ped B 3km/hr
	βhs/ βc = 12/15 
	1.0×10-2
	2.0×10-1

	
	15/15
	4.0×10-3
	1.1×10-1

	
	19/15
	1.8×10-3
	5.6×10-2

	
	24/15
	8.0×10-4
	3.0×10-2

	Veh A 30km/hr
	βhs/ βc = 12/15 
	2.8×10-2
	2.0×10-1

	
	15/15
	7.0×10-3
	1.2×10-1

	
	19/15
	2.2×10-3
	6.0×10-2

	
	24/15
	1.0×10-3
	4.0×10-2


Based on above observation, it seems necessary to boost the transmit power of the acknowledgment to increase the reliability of the acknowledgment. The power boosting information could be signalled by higher layer. As another approach, the power boosting information can be transmitted from target Node B e.g. together with serving cell change indication. Since target Node B can measure the amount of  the required boosting level based on the difference between target SNR and received SNR, it would be more efficient if target Node B signal the boosting information 
Proposal 2: It is proposed to boost the transmit power of the serving cell change acknowledgment for the reliable transmission. 
5 Conclusion
The introduction of physical layer signalling is proposed for the HS-DSCH serving cell change enhancements. Moreover, in order to mitigate the link imbalance problem, it is proposed to boost the transmit power of the serving cell change acknowledgment according to the signalling from the target Node B:
Proposal 1: It is proposed for the Node B to indicate HS-DSCH serving cell change on the HS-SCCH order and for the UE to acknowledge the indication by sending CQI31.

Proposal 2: It is proposed to boost the transmit power of the serving cell change acknowledgment for the reliable transmission. 
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Annex

A. Simulation assumptions
Table A1. Simulation Assumptions
	Parameter
	Value

	TTI
	2ms

	Number of Rx Antennas
	2

	Channel Estimation
	Realistic

	Pilot Symbols per Slot
	DPCCH 6 pilot bits

	Channel Model
	PB3, VA30

	Receiver Type
	Rake Receiver

	Power Control
	ON, 4% error rate

	Gain factor
	βc =15, βhs =12, 15, 19, 24

	Cell configuration
	two cells and single user
Link imbalance between two cells: 3dB 


B. Performance

Note: the channel quality to the source Node B is 3dB stronger than the one to the target Node B
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Figure B1. PedB 3km/hr, βhs/ βc = 12/15, 15/15, 19/15, 24/15
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Figure B2. VehA 30km/hr, βhs/ βc = 12/15, 15/15, 19/15, 24/15
































































































