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1. Introduction

RAN#31 approved a new work item called ‘Extended WCDMA Cell Range’ [1].

Currently the WCDMA cell range is limited to around 60 km due to the limitations of some UTRAN protocols namely PRACH propagation delay and Round Trip Time (RTT) ranges [2-5]. These measurements are reported by the Node B to the RNC over Iub interface. 
However, there are favourable propagation scenarios such as desert, grassy fields, plains, and coastal areas etc., where much larger cell range is realizable. The main advantage is that the use of extended cell range can be exploited in good propagation scenarios to considerably reduce the number of deployed sites. 

Furthermore, the cell range in other access technologies is relatively larger; GSM and cdma2000 has at least 120 km cell range. Also, sufficient link power budget is available to allow for larger WCDMA cell size than what is currently supported. Thus, the main bottleneck is due to the restriction in UTRAN protocols.
In this contribution we focus on RAN4 related issues, that is the requirements for the extended PRACH propagation delay and RTT.  
2. Impact on Existing Requirements
The link budget allows the operators to use much larger WCDMA cell size than what is possible according to the current specification. However, there are certain RAN4 requirements that need to be updated and are discussed below:
2.1 Impact on UE Related Requirements

As mentioned in the objectives of the WID [1], the extended cell range shall work with the legacy terminals. However, certain features such as close loop transmit diversity in extended cell range scenario may not give the same performance as in normal range scenarios. Another feature that may not give the same performance in large cells is the power control due to slightly longer TPC delay. Section 8.8 in 25.101 specifies DL power control requirements, where the TPC delay is assumed to be one slot. As shown in [6], in case of constant BLER test, 2 slots TPC delay causes 0.41 dB performance degradation compared to the case of 1 slot TPC delay. Thus, we believe the UE performance requirements specified in RAN4 shall not be affected due to extended cell range. 
2.2 Impact on Node B Related Requirements

In the standard the main limitations are the value ranges of the following two UTRAN measurements, which are reported to the RNC over Iub:
· PRACH propagation delay

· Round trip time (RTT)
PRACH propagation delay is used to adjust the Node B receiver timing and thus will have an impact on the demodulation performance of the uplink received signal. 
The RTT measurement is used for the UE based OTDOA positioning method, which is optional. The RTT includes two way propagation delay and the time difference between downlink and uplink DPCCH/DPDCH frame (1024 chip + 148 chips max).

Currently the value range of the PRACH Propagation Delay is 0 … 765 chip [7], which gives a maximum cell range of about 60 km. 
Similarly the value range for Round Trip Time measurement in Node B is limited to 2923.8750 chip [7], which restricts the cell range to 68 km. Note the RTT measurement has much finer granularity compared the propagation delay.
Due to the above limitations operators are unable to have cell sizes larger than 60 km in some good rural area scenarios such as desert, plain fields etc. 
In order to fully utilize the WCDMA radio interface resources and to be able to deploy networks with cell sizes greater than 60-68 km, the obvious solution would be: 

· Extend the NBAP and RNSAP protocols to allow for larger values for PRACH Propagation Delay and Round Trip Time. 
This will require RAN4 to specify the requirements for the above mentioned Node B measurements corresponding to the extended cell range. 

3. Proposed Requirements for Extended Range
We propose the following:

· Extend the WCDMA cell range up to 200 km in release 7. 
· Specify the same requirements for the extended propagation delay and extended RTT as specified for the existing ranges in 25.133. 
This would imply the following changes and additions in 25.133 [7] to the reporting ranges and accuracy of PRACH propagation delay and RTT measurements. 

· Specify the existing accuracy requirements (( [0.5] chips) for the extended RTT measurement up to 6292 chips. 
· Specify the accuracy requirements (( [2] chips) for the extended PRACH propagation delay measurement up to 2562 chips.

We believe the above mentioned requirements are achievable at Node B with reasonable implementation and complexity.  

The text proposal for change request in 25.133 is shown in Annex A of this document.

4. Summary

This paper discussed that the limitation of WCDMA cell size is primarily due to the restrictions in the reporting ranges of some UTRAN measurements (PRACH propagation delay and RTT), which are reported by the Node B to the RNC. 
In order to provide coverage in good propagation scenarios (e.g. desert, plain fields) the reporting ranges of the above measurements has to be extended and the requirements in those ranges have to be specified. We propose to extend WCDMA cell range up to 200 km in release 7. This would require PRACH propagation delay and RTT value ranges to be extended up to 2562 chips and 6292 chips respectively. The proposed requirements for the extended propagation delay and RTT measurements are ( [2] chips and ( [0.5] chips, respectively. UE performance requirements in RAN4 are not affected. However, certain features such as power control and closed loop TX diversity may perform slightly worse in the large cells.
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Annex A: Text Proposal for Change Request in 25.133

9.2.8
Round trip time

The measurement period shall be 100 ms.

9.2.8.1
Absolute accuracy requirement

Table 9.49

	Parameter
	Unit
	Accuracy [chip]
	Conditions

	
	
	
	Range [chips]

	RTT
	chip
	+/- 0.5
	876, …, 6292


9.2.8.2
Round trip time measurement report mapping

The Round trip time reporting range is from 876.0000 ... 6292.0000 chip.

In table 9.50 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.50

	Reported value
	Measured quantity value
	Unit

	RT_TIME_0000
	Round trip time < 876.0000
	chip

	RT_TIME_0001
	876.0000 ( Round trip time < 876.0625
	chip

	RT_TIME_0002
	876.0625 ( Round trip time < 876.1250
	chip

	RT_TIME_0003
	876.1250 ( Round trip time < 876.1875
	chip

	…
	…
	…

	RT_TIME_32764
	2922.6875 ( Round trip time < 2923.7500
	chip

	RT_TIME_32765
	2923.7500 ( Round trip time < 2923.8125
	chip

	RT_TIME_32766
	2923.8125 ( Round trip time < 2923.8750
	chip

	RT_TIME_32767
	2923.8750 ( Round trip time < 2923.9375
	chip

	…
	…
	…

	RT_TIME_86654
	6291.8125 ( Round trip time < 6291.8750
	chip

	RT_TIME_86655
	6291.8750 ( Round trip time < 6291.9375
	chip

	RT_TIME_86656
	6291.9375 ( Round trip time < 6292.0000
	chip

	RT_TIME_86657
	6292.0000 ( Round trip time
	chip


9.2.11
PRACH Propagation delay

9.2.11.1
Accuracy requirement

9.2.11.1.1
PRACH Propagation delay

The accuracy requirement in table 9.55 is valid under the following conditions:

-
The radio conditions are according to 25.104 section 8.7.2.1 Minimum requirements for Static Propagation Condition for BLER=10-1.

-
Only RACH messages with correct CRC shall be considered

Table 9.55

	Parameter
	Unit
	Accuracy [chip]
	Conditions

	
	
	
	Range

	PRACH PropDelay
	chip
	+/-2
	Over the full range


9.2.11.1.2
Void

Table 9.55A Void

9.2.11.2
PRACH Propagation delay measurement report mapping

The PRACH Propagation delay reporting range is from 0 ... 2562 chip.

In table 9.56 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.56

	Reported value
	Measured quantity value
	Unit

	PROP_DELAY_000
	0 ( PRACH Propagation delay < 3
	chip

	PROP_DELAY_001
	3 ( PRACH Propagation delay < 6
	chip

	PROP_DELAY_002
	6 ( PRACH Propagation delay < 9
	chip

	…
	…
	…

	PROP_DELAY_252
	756 ( PRACH Propagation delay < 759
	chip

	PROP_DELAY_253
	759 ( PRACH Propagation delay < 762
	chip

	PROP_DELAY_254
	762 ( PRACH Propagation delay < 765
	chip

	PROP_DELAY_255
	765 ( PRACH Propagation delay
	chip

	…
	…
	…

	PROP_DELAY_852
	2556 ( PRACH Propagation delay < 2559
	chip

	PROP_DELAY_853
	2559 ( PRACH Propagation delay < 2562
	chip

	PROP_DELAY_854
	2562 ( PRACH Propagation delay
	chip


