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1. Introduction
In this contribution, we provide a text proposal for the demodulation requirements in S-UMTS for approval and inclusion in the technical report.
2. 
Text Proposal
>>> Start of text proposal

7.1.5.2.5
UE performance requirements (TS 25.101)
7.1.5.2.5.1 General
In TS25.101, existing demodulation requirements are organised into section 8 (performance requirements for release 99 channels), section 9 (performance requirements for HSDPA, section 10 (performance requirements for E-DCH) and section 11 (performance requirements for MBMS). Depending on RAN1 decisions on the functionality of a possible S-UMTS work item, it is anticipated that these sections would need to be extended with requirements for S-UMTS operating at all relevant chip rates. In general, the following tasks would need to be performed to extend the specification for other chip rates.

· Discussion and agreement on the relevant reference receiver types for S-UMTS, e.g. whether all of  type 0, type 1, type 2, type 3 and type 3i receiver types are relevant for S-UMTS implementations. However, since all enhanced receiver requirements currently defined in 25.101 are extensions and enhancement of type 0 requirements, it is anticipated that the baseline type 0 performance needs to be accounted.

· Discussion and agreement of the general framework and test case list for S-UMTS. Not all test cases for 3.84 Mcps may be relevant for S-UMTS depending on future decisions about the functionalities that are defined for S-UMTS. For example, it is necessary to understand whether release 11 or release 12 UTMS features are included in S-UMTS in the first instance. In addition, the UE demodulation performance may be considered partially verified already by the existing test cases, assuming that all S-UMTS UEs are also required to support 3.84Mcps operation. However, it would also be necessary to ensure good requirements coverage at fractional chip rates, to ensure the expected S-UMTS system performance in practical deployments.

· Discussion and agreement of reference measurement channels and OCNS modelling for S-UMTS

· Discussion and agreement of propagation conditions for S-UMTS. This has been discussed to an extent during the study item and further considerations are provided below

· Alignment simulations of S-UMTS cases.

· Simulation of impairment margins and agreement of requirements based on some agreed methodology e.g. averaging of results.

· Change requests to introduce S-UMTS requirements to TS25.101

7.1.5.2.5.2 Channel modelling

Existing test cases in chapter 8 of 25.101 use chip spaced channel models for case 1-4 and case 6 as shown in table 1

Table 1 : Propagation Conditions for Multi path Fading Environments (Cases 1 to 6)

	Case 1
	Case 2
	Case 3
	Case 4
	Case 5 (Note 1)
	Case 6

	Speed for Band I, II, III, IV, IX, X and XXV:
3 km/h
	Speed for Band I, II, III, IV, IX, X and XXV:
3 km/h
	Speed for Band I, II, III, IV, IX, X and XXV:
120 km/h
	Speed for Band I, II, III, IV, IX, X and XXV:
3 km/h
	Speed for Band I, II, III, IV, IX, X and XXV:
50 km/h
	Speed for Band I, II, III, IV, IX, X and XXV:
250 km/h

	Speed for Band V, VI, VIII, XIX, XX and XXVI:
7 km/h
	Speed for Band V, VI, VIII, XIX, XX and XXVI:
7 km/h
	Speed for Band V, VI, VIII, XIX, XX and XXVI:
282 km/h 
(Note 2)
	Speed for Band V, VI, VIII, XIX, XX and XXVI:
7 km/h
	Speed for Band V, VI, VIII, XIX, XX and XXVI:
118 km/h
	Speed for Band V, VI, VIII, XIX, XX and XXVI:
583 km/h
(Note 2)

	Speed for Band VII:
2.3 km/h
	Speed for Band VII:
2.3 km/h
	Speed for Band VII:
92 km/h
	Speed for Band VII:
2.3 km/h
	Speed for Band VII:
38 km/h
	Speed for Band VII:
192 km/h

	Speed for Band XI, XXI:
4.1 km/h
	Speed for Band XI, XXI:
4.1 km/h
	Speed for Band XI, XXI:
166 km/h
	Speed for Band XI, XXI:
4.1 km/h
	Speed for Band XI, XXI:
69 km/h
	Speed for Band XI, XXI:
345 km/h
(Note 2)

	Speed for Band XII, XIII, XIV 
8 km/h
	Speed for Band XII, XIII, XIV 
8 km/h
	Speed for Band XII, XIII, XIV 
320 km/h
	Speed for Band XII, XIII, XIV 
8 km/h
	Speed for Band XII, XIII, XIV 
133 km/h
	Speed for Band XII, XIII, XIV 
668 km/h

	Speed for Band XXII:
1.7 km/h
	Speed for Band XXII:
1.7 km/h
	Speed for Band XXII:
69 km/h
	Speed for Band XXII:
1.7 km/h
	Speed for Band XXII:
29 km/h
	Speed for Band XXII:
143 km/h

	Relative Delay [ns]
	Relative mean Power [dB]
	Relative Delay [ns]
	Relative mean Power [dB]
	Relative Delay [ns]
	Relative mean Power [dB]
	Relative Delay [ns]
	Relative mean Power [dB]
	Relative Delay [ns]
	Relative mean Power [dB]
	Relative Delay [ns]
	Relative mean Power [dB]

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	976
	-10
	976
	0
	260
	-3
	976
	0
	976
	-10
	260
	-3

	
	
	20000
	0
	521
	-6
	
	
	
	
	521
	-6

	
	
	
	
	781
	-9
	
	
	
	
	781
	-9


NOTE 1:
Case 5 is only used in TS25.133.

NOTE 2:
Speed above 250km/h is applicable to demodulation performance requirements only.

Case channel models are also used for CQI test in multi-path fading and HS-SCCH-less demodulation of HS-DSCH as shown in table 2

Table 2 : Propagation Conditions for CQI test in multi-path fading and HS-SCCH-less demodulation of HS-DSCH

	Case 8, 
Speed for Band I, II, III, IV, IX, X and XXV: 30km/h
Speed for Band V, VI, VIII, XIX, XX and XXVI: 71km/h

Speed for Band VII: 23km/h 

Speed for Band XI, XXI: 41km/h

Speed for Band XII, XIII, XIV: 80 km/h

Speed for Band XXII: 17 km/h

	Relative Delay [ns]
	Relative mean Power [dB]

	0
	0

	976
	-10


To develop corresponding channel models for S-UMTS, two possible approaches can be envisaged.  The relative delay may be scaled according to the chip rate (e.g. multiplied by 2 or 4 for ½ or ¼ chip rate S-UMTS). In principle this should give quite similar performance to the 3.84Mcps performance level since the channel profile is scaled equivalently to the chip rate itself. Alternatively, if the channels are considered to have physical meaning based on typical conditions experienced in deployments, they may be used unscaled which means that the S-UMTS receiver will experience shorter relative delays in units of chips, compared to the full chip rate receiver. Thus, somewhat different performance levels can be anticipated.

For HSDPA, ITU channel models are used to verify the performance as shown in table 3

Table 3 : Propagation Conditions for Multi-Path Fading Environments for HSDPA Performance Requirements

	ITU Pedestrian A

Speed 3km/h

(PA3)
	ITU Pedestrian B

Speed 3km/h

(PB3)
	ITU vehicular A

Speed 30km/h

(VA30)
	ITU vehicular A

Speed 120km/h

(VA120)

	Speed for Band I, II, III, IV, IX, X and XXV
3 km/h
	Speed for Band I, II, III, IV, IX, X and XXV
3 km/h
	Speed for Band I, II, III, IV, IX, X and XXV
30 km/h
	Speed for Band I, II, III, IV, IX, X and XXV
120 km/h

	Speed for Band V, VI, VIII, XIX, XX and XXVI
7 km/h
	Speed for Band V, VI, VIII, XIX, XX and XXVI
7 km/h
	Speed for Band V, VI, VIII, XIX, XX and XXVI
71 km/h
	Speed for Band V, VI, VIII, XIX, XX and XXVI
282 km/h (Note 1)

	Speed for Band VII
2.3 km/h
	Speed for Band VII
2.3 km/h
	Speed for Band VII
23 km/h
	Speed for Band VII
92 km/h

	Speed for Band XI, XXI:
4.1 km/h
	Speed for Band XI, XXI:
4.1 km/h
	Speed for Band XI, XXI:
41 km/h
	Speed for Band XI, XXI:
166 km/h (Note 1)

	Speed for Band XII, XIII, XIV 
8 km/h
	Speed for Band XII, XIII, XIV 
8 km/h
	Speed for Band XII, XIII, XIV 
80 km/h
	Speed for Band XII, XIII, XIV 
320 km/h

	Speed for Band XXII:
1.7 km/h
	Speed for Band XXII:
1.7 km/h
	Speed for Band XXII:
17 km/h
	Speed for Band XXII:
69 km/h

	Relative Delay 

[ns]
	Relative Mean Power [dB]
	Relative Delay

 [ns]
	Relative Mean Power 

[dB]
	Relative Delay 

[ns]
	Relative
 Mean Power 

[dB]
	Relative Delay 

[ns]
	Relative 
Mean Power

 [dB]

	0
	0
	0
	0
	0
	0
	0
	0

	110
	-9.7
	200
	-0.9
	310
	-1.0
	310
	-1.0

	190
	-19.2
	800
	-4.9
	710
	-9.0
	710
	-9.0

	410
	-22.8
	1200
	-8.0
	1090
	-10.0
	1090
	-10.0

	
	
	2300
	-7.8
	1730
	-15.0
	1730
	-15.0

	
	3700
	-23.9
	2510
	-20.0
	2510
	-20.0


Since the ITU channel models have relative delays which are not related to the chip rate of the UE and are representative of conditions experienced in deployment, it would not be appropriate to scale the relative delays of channel taps. Therefore, the UE performance can be expected to be somewhat different from 3.84Mcps performance, even in alignment simulations, since the UE receiver experiences a different tap delay relative to its own chip rate. 

Similarly, channel models used for MBMS (TS25.101 table B.1.D) and MBSFN (TS25.101 table B.1.E) testing are based on conditions which may be considered relevant for practical deployment, and would not be scaled for S-UMTS.

A number of channels have been defined for stress testing of the UE receiver and need special consideration. These are moving propagation conditions (B.2.3), birth death propagation conditions (B.2.4) and high speed train condition (B.2.5). For moving propagation conditions and birth death propagation conditions, RAN4 should discuss the relevant stress tests for a lower chip rate receiver. For high spend train condition, the characteristics depend on train velocity, distances between the node Bs and distance between each node B and the track. Therefore it is not anticipated that high speed train propagation condition would be modified for the work on S-UMTS, although the UE performance with the different chip rates needs to be simulated.

Finally, MIMO propagation conditions defined in TS25.101 annex B.2.6.1, B.2.6.2 and B.2.6.3 may be straightforwardly reused for S-UMTS since the channels are all single tap channel.
>>> End of text proposal

