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1. Introduction

In last RAN plenary RAN#61, the potential impact of Scalable-UMTS to RAN2 was discussed and some of possible issues were identified as below [1]:

· Impact on Mobility (Idle & Connected states)

· Impact on SIBs acquisition

· Impact on signalling and user plane latency

· Impact on MAC, RLC and RRC performance, including impact on timers and procedures

This paper tries to have some analysis on the impact on mobility and some suggestions are given.

2. Discussion

2.1. Cell selection 
According to TS25.304, there are two types of cell selection.

a)
Initial Cell Selection


This procedure requires no prior knowledge of which RF channels are UTRA carriers. The UE shall scan all RF channels in the UTRA bands according to its capabilities to find a suitable cell. On each carrier, the UE need only search for the strongest cell. Once a suitable cell is found this cell shall be selected.

b)
Stored Information Cell Selection


This procedure requires stored information of carrier frequencies and optionally also information on cell parameters, e.g. scrambling codes, from previously received measurement control information elements. Once the UE has found a suitable cell the UE shall select it. If no suitable cell is found the Initial cell selection procedure shall be started.
In most of the case, UE will user stored information cell selection. We only analyze the performance of stored information cell selection. For stored information cell selection, there are three steps 
1. Selected the strongest cell in the stored carrier frequency. Depending on UE implementation. It is expected that the additional time can be negligible for UE select the strongest cell in Scalable UMTS comparing with UMTS.Read the system information of the selected cell. The time for this step should be the same in UMTS and Scalable UMTS [2]Trigger Location Registration procedure.  The time for this step is trivial.
Observation 1: UE can have comparable cell selection performance in S-UMTS (N=2) as UMTS.

2.2. Cell re-selection 

In this chapter, we analyze the time required for cell re-selection in UMTS and scalable UMTS (with N=2). Started from UE meet the trigger condition of cell re-selection, there are 3 steps for UE finish the cell re-selection.

1. UE measurement the target cell. The time for this step depends on the UE implementation. It is expected that the additional time can be negligible for UE measure Scalable UMTS comparing with measure UMTS.
2. UE read the SIB of the target cell. The time for this step should be the same in UMTS and Scalable UMTS [2]
3. UE select and camp on the target cell. The time for this step is trivial.
. Based on the analyze, we can have below observation.

Observation 2: UE can have comparable cell re-selection performance in S-UMTS (N=2) as UMTS.

2.3. Handover 

In this chapter, we analyze the handover signalling delay. The signally delay is calculated from the neighbour cell trigger a measurement report to network finish the handover procedure.  
We assume the SRB over DCH and the SRB data rate is 3.4kbps for UMTS and Scalable UMTS. 

Based in TS34.108, we show the SRB mapping parameters for UMTS for downlink.
Table 1 SRB mapping parameters for UMTS (DL)
	Higher layer
	RAB/signalling RB
	SRB#1
	SRB#2

	
	User of Radio Bearer
	RRC
	RRC

	RLC
	Logical channel type
	DCCH
	DCCH

	
	RLC mode
	UM
	AM

	
	Payload sizes, bit
	136
	128

	
	Max data rate, bps
	3 400
	3 200

	
	AMD/UMD PDU header, bit
	8
	16

	MAC
	MAC header, bit
	4
	4

	
	MAC multiplexing
	4 logical channel multiplexing

	Layer 1
	TrCH type
	DCH

	
	TB sizes, bit
	148 (alt 0, 148) 

	
	TFS
	TF0, bits
	0x148 (alt 1x0) 

	
	
	TF1, bits
	1x148

	
	TTI, ms
	40

	
	Coding type
	CC 1/3

	
	CRC, bit
	16

	
	Max number of bits/TTI before rate matching
	516

	
	RM attribute
	155 to 230

	DPCH Downlink
(TTI: 10 ms)
	DTX position
	Fixed

	
	Spreading factor
	256


The SRB mapping parameters for S-UMTS is showed as below

Table 2 SRB mapping parameters for S-UMTS (DL)
	Higher layer
	RAB/signalling RB
	SRB#1
	SRB#2

	
	User of Radio Bearer
	RRC
	RRC

	RLC
	Logical channel type
	DCCH
	DCCH

	
	RLC mode
	UM
	AM

	
	Payload sizes, bit
	136
	128

	
	Max data rate, bps
	3 400
	3 200

	
	AMD/UMD PDU header, bit
	8
	16

	MAC
	MAC header, bit
	4
	4

	
	MAC multiplexing
	4 logical channel multiplexing

	Layer 1
	TrCH type
	DCH

	
	TB sizes, bit
	148 (alt 0, 148) 

	
	TFS
	TF0, bits
	0x148 (alt 1x0) 

	
	
	TF1, bits
	1x148

	
	TTI, ms
	40

	
	Coding type
	CC 1/3

	
	CRC, bit
	16

	
	Max number of bits/TTI before rate matching
	516

	
	RM attribute
	155 to 230

	DPCH Downlink (TTI: 20ms)
	DTX position
	Fixed

	
	Spreading factor
	128


For uplink SRB mapping, we can use the same way for Scalable UMTS. i.e. maintain the same DCH TTI (40ms) and reduce the spreading factor of the DPCH to half.

We analyze the following handover procedures: 
Intra-frequency soft handover 
The handover signalling delay is calculated from the time between UE report 1a/1b /1d to RNC receive the “Active set update complete”/ “Physical channel reconfiguration complete” message. Below table compares the handover signalling delay for UMTS and scalable UMTS.

Table 3 Active set addition/deletion UMTS and Scalable UMTS (N=2)
	Steps
	Time in UMTS (ms)
	Time in Scalable UMTS (ms)
	Notes

	1. UE report 1a/1b/1d measurement report
	40
	40
	Same SRB rate and SRB TTI, same time required

	2. handover decision and execution in RNC
	200
	200
	RNC have the same time for making the handover decision.

	3. Iub Radio link addition/deletion/ reconfiguration
	100
	100
	Include Iub round trip time and NodeB execution time.

	4. Active set update send to UE/ Physical channel reconfiguration send to UE
	120
	120
	Same SRB rate and SRB TTI, same time required

	5. UE process and apply for the new configuration
	40
	40
	UE have the same process time for the new configuration.

	6. UE send active set update complete /UE send Physical channel reconfiguration complete
	40
	40
	Same SRB rate and SRB TTI, same time required

	Total
	540
	540
	The same handover signalling delay


Inter-frequency hard handover:

The handover signalling delay is calculated from the time between UE report 2b to RNC receive the “Physical channel reconfiguration complete” message. Below table compares the handover signalling delay for UMTS and scalable UMTS.
Table 4 Inter-frequency hard handover for UMTS and Scalable UMTS (N=2)
	Steps
	Time in UMTS (ms)
	Time in Scalable UMTS (ms)
	Notes

	1. UE report 2d measurement report
	40
	40
	Same SRB rate and SRB TTI, same time required

	2. handover decision and execution in RNC
	200
	200
	RNC have the same time for making the handover decision.

	3. Iub Radio reconfiguration addition/deletion
	100
	100
	Include Iub round trip time and NodeB execution time.

	4. Physical channel reconfiguration send to UE
	160
	160
	Same SRB rate and SRB TTI, same time required

	5. UE process and apply for the new configuration
	300
	300
	UE have the same process time for the new configuration.

	6. UE send Physical channel reconfiguration complete
	40
	40
	Same SRB rate and SRB TTI, same time required

	Total
	840
	840
	The same handover signalling delay


Based on above analyze, we can have below observation.

Observation 3: The handover performance of scalable UMTS (N=2) should be comparable as UMTS.
2 Summary and Conclusion
This contribution provides the mobility impact for scalable UMTS. We analyze the cell selection, cell re-selection and handover procedure. Based on the analyze, the mobility performance of scalable UMTS (N=2) should be the same as UMTS.

Proposal: To capture the analysis in chapter 2 into the TR25.701.
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