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1. Introduction

In RAN Plenary meeting #29 a new work item to create enhanced performance requirement for DCH was approved [1]. The objective of this work item is to introduce improved performance requirements for selected DCH scenarios assuming receiver diversity. 

In RAN4 meeting #37 two Ad Hoc’s were held to progress the work [2]

 REF _Ref125880232 \r \h 
[3]. In the Ad Hoc meetings DCH cases were selected for first simulations and simulation assumptions were agreed. It was also agreed that different companies would analyse the applicability of all of the remaining DCH requirement scenarios where new performance requirements are not planned to be defined.

In this document we present some requirements which we believe would need to be revised to account for the improved receiver performance.

2. Requirement scenarios 

In this section we discuss two requirement scenarios which are felt to require some modifications to facilitate the introduction of the enhanced Type1 requirements for DCH.
2.1 Out-of-synchronization handling of output power
Section 6.4.4 includes requirements covering how UE shall handle its output power in case signal is lost. In principle the requirements determines thresholds Qout and Qin corresponding to DPCCH quality levels at which the UE shall shut off its transmitter or when it shall turn its power on. These threshold are not determined explicitly, but are defined by the conditions under which the UE shall shut its transmitter of and turn it on, conditions set by the requirement scenario.
The threshold Qout should corresponds to a level of DPCCH quality where no reliable detection of the TPC commands transmitted on the downlink DPCCH can be made. The threshold Qin should correspond to a level of DPCCH quality where detection of the TPC commands transmitted on the downlink DPCCH is significantly more reliable than at Qout.  As the assumed receiver diversity baseline introduces an improvement to the receiver demodulation performance, this would need to be accounted for in the requirement to ensure consistent behaviour for UE’s supporting the optional Type1 enhanced performance requirements for DCH. If these requirements are left unchanged, UE’s supporting the Type1 requirements would be required to turn off  the transmitter even though the received signal quality would not require that from a TPC command reliability perspective.
As indicated the parameters given in requirements scenario given in Section 6.4.42 of 25.101 determine the DPCCH quality levels for the Qout and Qin thresholds. Table 6.6 of 25.101 determines the DCH parameters for the test case including the Îor/Ioc value, and in Figure 6.1 behaviour of the DPCCH Ec/Ior is shown. The corresponding part from the 25.101 is included in Annex A. In order to account for the improved demodulation performance two straight forward methods to modify the requirement scenario can be identified:

· The Îor/Ioc value given in Table 6.6 could be adjusted to account the improved receiver performance
· DPCCH Ec/Ior levels given in Figure 6.1.of 25.101 could be adjusted.

Ideally the assumed baseline should provide 3dB gain in static conditions so in principle this could be accounted by adjusting the noise or signal levels by that amount, However, due to implementation considerations, the practical gain achieved may be slightly lower than this theoretical amount. 
2.2 Power control in the downlink, initial convergence
Section 8.8.2 of 25.101 defines requirements for behaviour of UE DL power control for the first seconds after the DPCH connection is established. These requirements verify that the UE DPCH Ec/Ior has converged within of a predefined window during a predefined time. 
Similarly as in case of out-of-synchronization handling of output power the improved demodulation performance of UE supporting the enhanced Type1 requirements for DCH affects the feasibility of this requirement. The power control initial convergence requirements set a lower limit for the allowed DPCH Ec/Ior, which is based on the minimum receiver performance thereby creating a  limit to the improvement.
Table 8.31 of 25.101 defines the DCH parameters for the requirement scenario including the initial levels for the DPCH Ec/Ior levels and Îor/Ioc value. The requirements i.e. the allowable DPCH Ec/Ior window, is given in Table 8.32 of 25.101. The corresponding part from the 25.101 is included in Annex B. In order to account the improved receiver performance in principle similar modification options exist as in case of the out-of-synchronization handling of output power.

· The Îor/Ioc value given in Table 8.31 could be adjusted to account the improved receiver performance

· DPCH Ec/Ior levels given in Figure 8.31 and 8.32of 25.101 could be adjusted.

As indicated in Section 2.1 with ideal assumptions these modifications could be done quite simplistically by applying 3dB shift to the noise or signal level but the change in levels may need to be considered  more thoroughly when realistic receiver performance is accounted for. 
2.3 Receiver characteristics

Section 7 of 25.101 determines the requirements for UE receiver characteristics like sensitivity, selectivity and blocking. The requirements in Section 7 are defined based on single antenna/antenna connector assumption. In course of this work it would be beneficial to define how these requirements should be interpreted in case of multiple antenna ports/antennas.

3. Conclusion

In this document we have presented some of the existing DPCH requirement scenarios which would require modifications to account the improved receiver performance. We would like to ask the guidance of RAN4 on preferred method to proceed with the modifications for the identified requirements.
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Annex A. Out-of-synchronization handling of output power
Copy of Section 6.4.4.2 of 25.101

-------------------------------------------------------------------------------------------------------------------------------------------------

6.4.4.2
Test case

This subclause specifies a test case, which provides additional information for how the minimum requirement should be interpreted for the purpose of conformance testing.

The quality levels at the thresholds Qout and Qin correspond to different signal levels depending on the downlink conditions DCH parameters. For the conditions in Table 6.6, a signal with the quality at the level Qout can be generated by a DPCCH_Ec/Ior ratio of –25 dB, and a signal with Qin by a DPCCH_Ec/Ior ratio of –21 dB. The DL reference measurement channel (12.2) kbps specified in subclause A.3.1 and with static propagation conditions. The downlink physical channels, other than those specified in Table 6.6, are as specified in Table C.3 of Annex C.

Figure 6.1 shows an example scenario where the DPCCH_Ec/Ior ratio varies from a level where the DPCH is demodulated under normal conditions, down to a level below Qout where the UE shall shut its power off and then back up to a level above Qin where the UE shall turn the power back on.
Table 6.6: DCH parameters for the Out-of-synch handling test case

	Parameter
	Unit
	Value
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Figure 6.1: Test case for out-of-synch handling in the UE
-----------------------------------------------------------------------------------------------------------------------------------------------------
Annex B. Power control in the downlink, initial convergence
Copy of Section 8.8.1.1 of 25.101

------------------------------------------------------------------------------------------------------------------------------------------------
8.8.2.1
Minimum requirements

For the parameters specified in Table 8.31 the downlink DPCH_Ec/Ior power ratio measured values, which are averaged over 50 ms, shall be within the range specified in Table 8.32 more than 90% of the time. T1 equals to 500 ms and it starts 10 ms after the DPDCH physical channel is considered established and the first uplink frame is transmitted. T2 equals to 500 ms and it starts when T1 has expired. Power control is ON during the test.

The first 10 ms shall not be used for averaging, ie the first sample to be input to the averaging filter is at the beginning of T1. The averaging shall be performed with a sliding rectangular window averaging filter. The window size of the averaging filter is linearly increased from 0 up to 50 ms during the first 50 ms of T1, and then kept equal to 50ms.

Table 8.31: Test parameters for downlink power control
	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Target quality value on DTCH
	BLER
	0.01
	0.01
	0.1
	0.1

	Initial DPCH_Ec/Ior
	dB
	-5.9
	-25.9
	-3
	-22.8

	Information Data Rate
	kbps
	12.2
	12.2
	64
	64
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	Propagation condition
	
	Static

	Maximum_DL_Power
	dB
	7

	Minimum_DL_Power
	dB
	-18

	DL Power Control step size, TPC
	dB
	1

	Limited Power Increase
	-
	"Not used"


Table 8.32: Requirements in downlink power control

	Parameter
	Unit
	Test 1 and Test 2
	Test 3 and Test 4
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