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1 Background
The propagation models used for evaluating radio performance in RAN4 were well established by December 1999 and since that time only minor modifications have been made including RAN#6 (CR1, 16, 18), RAN#7 (CR 23, 30, 38), RAN#9 (CR 52), RAN#11 (CR 58, 59, 63), RAN#12 (CR 72, 75).
The propagation models include ITU defined models for pedestrian and vehicular channels with bespoke versions that include delays up to 20us, and the moving channel and birth and death models that have rays with delays in a +-5uS range.  Additionally, a RACH window size requirement of 250 chips was defined.  The models were defined considering the speeds, ranges of delays and required window sizes that are observed in wide area macrocells.
At RAN#18 in September 2002 basestation classes for wide, medium and local areas were introduced, these correspond to macrocells, microcells and picocells (21.905).  New output power, sensitivity and blocking characteristics appropriate for the different classes were specified.  However, the propagation models were not updated to cover the range of speeds and delays experienced in medium and small area cells.
This has several consequences,

1) Performance values will not be representative of performance in the field as the propagation conditions don’t match.  Thus, use of performance values as a basis for service planning is questionable.
2) Extra implementation complexity may be imposed on the radio.
3) Unnecessary tests are imposed on the radio

This issue applies equally for FDD and TDD technologies and also with respect to the baseline assumptions for LTE.

This paper highlights which propagation models are inappropriate for small and medium area cells and suggests how the application of the models could be updated.

The intent of this paper is to initiate a debate on the issues the next step is to develop a consensus and in response to that draft CRs to 25.104 and 25.141.

2 Investigation of the applicability of the current propagation models (and RACH window requirement) to small and medium area cells
This section considers the propagation models in the order that they appear in the annexes of 25.104.

2.1 Reference measurement channel for uplink RACH (25.104 Annex A.7)

This reference measurement channel specifies a 256 chip window for the detection of RACH.  This is excessive for medium and local area cells.  More realistic values would be 25 chips for medium area cells and 5 chips for local area cells.

2.2 Static (25.104 Annex B.1)
This model is applicable to all propagation environments. 
2.3 Multi-path fading propagation conditions (25.104 Annex B.2)
2.3.1 Case 1

This model is applicable local and medium area propagation environments. 
2.3.2 Case 2

This model contains equal power rays at 0, 976 and 20,000 ns.  Therefore, it is not applicable local and medium area propagation environments.
2.3.3 Case 3

This model specifies a speed of 120 km/h so is not applicable local and medium area propagation environments.

2.3.4 Case 4

This model is currently only applied to wide-area cells.
2.4 Moving propagation conditions (25.104 Annex B.3)

This model specifies two paths one static and the other moving with a time offset varying between 1 and 6uS.

The path delays experienced in local area cells is much less than 1us so the model is not applicable.

Delay spreads in medium area cells corresponding to microcells will also be less than 1us so the model is not applicable.  For example, the typical delay spread in an urban macrocell is of the order of 1uS, a medium area cell is smaller in extent than an urban macrocell so the delay spread will be smaller than 1us.
2.5 Birth-Death propagation conditions (25.104 Annex B.4)
This model specifies two paths that alternately appear and disappear with delays randomly selected in a delay window between from the set of delays {-5,-4, -3, -2, -1, 0, 1, 2, 3, 4, 5}.  Therefore, the arguments presented in the previous section apply. 

The path delays experienced in local area cells is much less than 1us so the model is not applicable.

Delay spreads in medium area cells corresponding to microcells will also be less than 1us so the model is not applicable.  

2.6 Multipath fading propagation conditions (ITU) (25.104 Annex B.5)
2.6.1 ITU pedestrian A
This model is applicable to all propagation environments.
2.6.2 ITU pedestrian A

This model is applicable to all propagation environments.
2.6.3 ITU vehicular A VA30

This model is not applicable to the local area cell. 
2.6.4 ITU vehicular A VA120
This model specifies a speed that is not realistic for small and medium area cells.  Therefore, it is not applicable local and medium area cells.
3 Summary of suggested modification to 25.104 
This table relates the performance requirements in 25.104 to the propagation conditions and suggests how the applied propagation models could be updated for small and medium area cells.  The reason why each models is inappropriate is shown in brackets.
	Receiver performance test
	Possible relaxation 

Local area
	Possible relaxation 

Medium area

	8.1, Summary of basestation performance targets
	Remove requirement for 

Case2 (delay spread), 

Case 3 (speed)

Moving BLER

Birth/death BLER
	Remove requirement for 

Case 2 (delay spread)

Moving BLER

Birth/death BLER

	8.2, Demodulation in static propagation condtion
	Remove requirement for 

Case2 (delay spread), 
	Remove requirement for 

Case2 (delay spread), 

	8.3, Demodulation of DCH in multiplath fading conditons
	Remove requirement for Case2 (delay spread) and Case 3 (speed)
	Remove requirement for Case 2 (delay spread)

	8.4 Demodulation of DCH in moving propagation conditions
	Remove requirement (limited paths in channel)
	i) Remove requirement

ii) Possible change to performance requirement 

iii) Change range of delays

	8.5 Demodulation of DCH in birth/death propagation conditions 
	Remove reqt (limited paths in channel)
	i) Remove requirement

ii) Possible change to performance requirement 

iii) Change range of delays

	8.8.1 RACH preamble detection in static propagation conditions
	Reduce window from 256 chips (5)
	Reduce window from 256 chips (25?)

	8.8.2 RACH preamble detection in multipath fading case 3
	Reduce window from 256 chips (5)

i) Remove requirement, 

ii) Change performance requirement, 

iii) Use Case 1
	Reduce window from 256 chips (25?)

I) Remove requirement, 

ii) Change performance requirement, 

iii) Use Case 1

	8.8.3 Demodulation of RACH message in static propagation conditions
	Reduce window from 256 chips [5]
	Reduce window from 256 chips [25?]

	8.8.4 Demodulation of RACH message in multipath fading case 3
	Reduce window from 256 chips [5]

i) Remove requirement, 

ii) Change performance requirement, 

iii) Use Case 1
	Reduce window from 256 chips [25]
i) Remove requirement, 

ii) Change performance requirement, 

iii) Use Case 1

	8.11.1 ACK false alarm in static propagation conditions
	No issue
	No issue

	8.11.2 ACK false alarm in multipath fading conditions
	i) Remove requirement, 

ii) Change performance requirement, 

iii) Use Case 1
	i) Remove requirement, 

ii) Change performance requirement, 

iii) Use Case 1

	8.11.3 ACK mis-detection in static propagation conditions
	No issue
	No issue

	8.11.4 ACK mis-detection in multipath fading conditions
	Remove requirement for Case2 (delay spread) and Case 3 (speed)
	Remove requirement for Case 2 (delay spread)

	8.12 Demodulation of E-DPDCH in multipath fading conditions
	Remove requirement for vehicular test cases
	Remove requirement for vehicular 120 test case

	8.13 Performance of signalling detection for E-DPCCH in multipath fading conditions (8.13.1, 2)
	Remove requirement for vehicular test cases
	Remove requirement for vehicular 120 test case

	A7 reference measurement channels for UL RACH
	Add new channel definition with reduced window size requirement [5]
	Add new channel definition with reduce window size requirement [25]






























































