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1 Introduction
During release 11 work on FE-FACH, RAN4 introduced test cases to verify UE performance with the DRX and 2nd DRX cycle configured. RAN5 is currently implementing these tests, and discussing the appropriate test tolerances. As a part of this work, the corresponding margins in RAN4 have been considered and it seems that some changes are necessary to 25.133. In this contribution we discuss necessary changes, and a corresponding CR is also provided[1].
2 Discussion

The test cases which are currently under discussion in RAN5 are 34.121-1 test cases 8.3.5.2b and 8.3.5.2d. These correspond to the following tests in 25.133 annex A:
· A.5.5.2B: Two frequencies present in the neighbour list and HS-DSCH DRX configured (Absolute priority levels configured)

· A.5.5.2D: Two frequencies present in the neighbour list and HS-DSCH 2nd DRX configured (Absolute priority levels configured)

In the tests, the UE reselects from cell 1 to cell 2. Nominal UE CPICH Ec/Io and CPICH RSCP measurements of the different cells during the various time phases of the tests are derived and summarized in table 1
	Parameter
	Unit
	Cell 1 (higher priority)
	Cell 2
(lower priority)
	Cell 3
	Cell 4
	Cell 5
	Cell 6

	
	
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2

	UTRA RF Channel Number
	
	Channel 1
	Channel 2
	Channel 1
	Channel 1
	Channel 2
	Channel 2

	CPICH_Ec/Io
	dB
	 -13
	 -13 
	  -20
	 -14
	 -20 
	 -20
	 -20
	 -20

	CPICH_RSCP
	dBm
	-77.8
	-77.8
	-88.5
	-80
	-84.8
	-84.8
	-84.8
	-84.8


Table 1 : Nominal UE measurements during different phases of the test 
The thresholds used in the test, converted to absolute thresholds rather than relative to Qqulamin and Qrxlevmin are shown in table 2. This assumes that Pcompensation=0dB, which is valid because the test uses Pmax =21dBm and both UE power class 3 and power class 4 can transmit at Pmax.  Definitions of the thresholds are also provided for reference.
	Sprioritysearch1
	dBm
	-85
	This threshold is used in the measurement rules for cell re-selection when absolute priorities are used. It specifies the value of Srxlev in the serving cell controlling the rate of inter-frequency and inter-RAT measurements.

	Sprioritysearch2
	dB
	-20 
	This threshold is used in the measurement rules for cell re-selection when absolute priorities are used. It specifies the value of Squal in the serving cell controlling the rate of inter-frequency and inter-RAT measurements.

	Threshx, high2
	dB
	-15
	A Squal based threshold used by the UE for cell reselection towards a higher absolute priority layer when absolute priorities are applied. A threshold is defined for each absolute priority layer

	Threshx, low2
	dB
	-20
	A Squal based threshold used by the UE for cell reselection towards a lower absolute priority layer when absolute priorities are applied. A threshold is defined for each absolute priority layer.


Prior to time phase T1, the current version of the specification indicates that the UE is selected to cell 2 (low priority), and it is expected to remain on cell 2 during time phase T1. However, cell 1 is present with higher absolute priority during this time phase, and at a level nominally exceeding Threshx, high2 so it seems impossible to avoid the possibility of UE reselecting to cell 1 already during T1.

Our understanding of the intention of the test is that the UE starts on the low priority cell (cell 2) and during the first time phase of the test, reselections to cell 1 (high priority) should be inhibited because the Ec/Io measurements of cell 1 are below Threshx, high2. In time phase T2, the condition of cell 1 is changed such that measurements of cell 1 are above Threshx, high2. This means that the power levels of cell 1 and cell 2 have been swapped in 25.133 annex A. In addition, there is a side condtion on measurement from 25.133:
The accuracy requirements in table 9.5 are valid under the following conditions:

      CPICH_RSCP1|dBm according to Annex B.3.4 for a corresponding Band
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This condition is violated by a small amount during phase T1 for cell 1. To avoid this, it is proposed to increase 
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of cell 1,3 and 4  by 1dB in time phase T1, making the power profile in the test as follows
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3
	Cell 4
	Cell 5
	Cell 6

	
	
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2

	UTRA RF Channel Number
	
	Channel 1
	Channel 2
	Channel 1
	Channel 1
	Channel 2
	Channel 2

	CPICH_Ec/Ior
	dB
	 -10 
	 -10 
	 -10 
	 -10 
	 -10 
	 -10 

	PCCPCH_Ec/Ior
	dB
	 -12 
	 -12 
	 -12 
	 -12 
	 -12 
	 -12 

	SCH_Ec/Ior
	dB
	 -12 
	 -12 
	 -12 
	 -12 
	 -12 
	 -12 

	PICH_Ec/Ior
	dB
	 -15 
	 -15 
	 -15 
	 -15 
	 -15 
	 -15 

	HS-PDSCH (Note 1)
	dB
	 -10
	 -10
	 -10
	 -10
	 -10
	 -10

	HS-SCCH1 (Note 1)
	dB
	 -13
	 -13
	 -13
	 -13
	 -13
	 -13

	OCNS_Ec/Ior
	dB
	-1.837
	-1.837
	-1.837
	-1.837
	-1.837
	-1.837
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	dB
	-7.5
	2.2
	2.2
	2.2
	-7.5 
	-4.9
	-7.5
	-4.9
	-4.8
	-4.8
	-4.8
	-4.8
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	dBm / 3,84 MHz
	 -70 

	CPICH_Ec/Io
	dB
	 -19.4
	 -13.0
	  -13.0
	-13
	 -19.4
	-20.1
	 -19.4
	-20.1
	 -20
	 -20

	Propagation Condition
	
	AWGN

	Cell_selection_and_
reselection_quality_measure
	
	CPICH Ec/N0
	CPICH Ec/N0
	CPICH Ec/N0
	CPICH Ec/N0
	CPICH Ec/N0
	CPICH Ec/N0

	Qqualmin
	dB
	-20
	-20
	-20
	-20
	-20
	-20

	Qrxlevmin
	dBm
	-115
	-115
	-115
	-115
	-115
	-115

	UE_TXPWR_MAX_
RACH
	dB
	21
	21
	21
	21
	21
	21

	Qoffset2s, n
	dB
	C1, C2: 0
C1, C3: 0
C1, C4: 0
C1, C5: 0
C1, C6: 0
	C2, C1: 0
C2, C3: 0
C2, C4: 0
C2, C5: 0
C2, C6: 0
	C3, C1: 0
C3, C2: 0
C3, C4: 0
C3, C5: 0
C3, C6: 0
	C4, C1: 0
C4, C2: 0
C4, C3: 0
C4, C5: 0
C4, C6: 0
	C5, C1: 0
C5, C2: 0
C5, C3: 0
C5, C4: 0
C5, C6: 0
	C6, C1: 0
C6, C2: 0
C6, C3: 0
C6, C4: 0
C6, C5: 0

	Qhyst2
	dB
	0
	0
	0
	0
	0
	0

	Treselection
	S
	0
	0
	0
	0
	0
	0

	Sintrasearch
	dB
	not sent
	not sent
	not sent
	not sent
	not sent
	not sent

	Sintersearch
	dB
	not sent
	not sent
	not sent
	not sent
	not sent
	not sent

	Note 1: The UE under test shall not be continuously scheduled to ensure that it operates in DRX when the reselection is being performed. The test equipment shall  schedule with a different common H-RNTI  when the UE under test is not being scheduled


For the test to operate correctly, considering UE measurements with practical accuracy requirements, the following three conditions are necessary

· During T1, cell 1 Ec/Io is below Threshx, high2 with an appropriate margin so that UE does not reselect to cell 1.

· During T2, cell 1 Ec/Io is above Threshx, high2 with an appropriate margin so that UE does reselect to cell 1.

· At least during the time that cell 2 is a serving cell (T1 and part of T2), cell 2 RSCP is above Sprioritysearch1 and cell 2 Ec/Io is above Sprioritysearch2 with appropriate margins so that the UE requirement is to reselect to the high priority cell within 
[image: image5.wmf]RA

SI

IU

inter

 

identify,

h

ritySeearc

HigherPrio

inter

 

n,

reselectio

T

T

20

T

T

T

T

+

+

+

+

+

=

as specified in the test requirement and not at the faster rate when conditions are poor.
At least the second condition is not met, because Threshx, high2 is -15dB, and the nominal Ec/Io only exceeds this by 1dB. We now discuss the applicable accuracy requirements in 25.133.

Applicable accuracy requirements
When the requirements for FE-FACH second DRX cycle were developed, the intention was to reuse as much as possible idle mode requirements for evaluation period (measurement period) and cell detection in order to ensure that UE power consumption and measurement implementation would be similar to idle mode. Necessary performance requirements have been added, enabling absolute priority based measurements and reselection also in cell_FACH, and measurements during the second DRX cycle. The maximum measurement duration is upper limited such that CELL_FACH measurement durations do not exceed those in idle mode.
The basic approach is to extend the requirements for the first DRX cycle, but also to ensure that measurement delays do not become excessive by upper boinding according to the delays expected from idle mode. The assumption is that with this approach, power consumption due to measurement activity should not be problematic (or at least worse than idle mode) since the measurement activity required is not greater than idle mode. However, this approach of keeping the measurement times the same and aiming for the same power consumption only holds if the UE is also allowed to follow idle mode measurement accuracy (as opposed to the somewhat tighter CELL_FACH accuracy requirement), since it may otherwise imply greater power consumption if a UE needs to capture more measurement samples to meet a greater required acuracy.

In 25.133 chapter 9 (measurement accuracy), the applicablity of UE measurement performance requirements is given, and implies that the same accuracy requirements are applicable in CELL_DCH, and CELL_FACH with or without DRX.

9.1
Measurement Performance for UE

The requirements in this clause are applicable for a UE:

-
in state CELL_DCH and/or state CELL_FACH.

-
performing measurements according to section 8.

-
that is synchronised to the cell that is measured.
However, when checking RRM test cases such as A.5.5.2A
Two frequencies present in the neighbour list and  HS-DSCH DRX configured (Absolute priority levels not configured), Ec/Io of the serving and target cells is toggled between -13dB and -16dB, implying that the reselection criteria is met by 3dB margin rather than the ±2dB implied by Table 9.7: CPICH_Ec/Io Inter frequency absolute accuracy. Therefore there is a discrepancy between the test condition and the apparent core requirement.
Our view is that in principle, measurement accuracy in cell FACH with DRX should have similar accuracy as for idle mode to ensure proper UE power saving opportunities. Hence we propose that both intra and inter frequency relative accuracy is specified as -3dB when DRX is used in cell FACH. When DRX is not configured, the existing requirement (which is the same as cell DCH) should continue to be applicable.

It is to be expected that measurement occasions would be configured in scenarios in which CELL_FACH is used with a fairly high connectivity level. In this case mobility performance should be similar to CELL_DCH. On the other hand, when DRX is used, the mobility performance and power consumption can be more similar to idle mode.

The proposed accuracies for DRX, derived from 25.133 and 36.133 idle mode requirements are

Proposal 1 : When DRX is not configured, the existing requirement (which is the same as cell DCH) should continue to be applicable
Proposal 2 : When DRX is configured in cell FACH state, the accuracy requirement follows the idle mode requirements in 25.133 chapter 4.
Indeed these proposals have been implicitly assumed in many of the test cases such as A.5.5.2A and A.5.5.2C which are based on ranking reselection and assume a 3dB difference in ranking is necessary to guarantee to trigger a reselection.

Despite proposal 2, we think that not violating side conditios in 25.133 chapter 9 is still important for the test case, since it is unlikely that a UE could measure in more demanding side conditions when measuring in DRX, compared with non DRX.

Considering the impact of the proposals on the A.5.5.2B test case and the three criteria  mentioned earlier:
· During T1, cell 1 Ec/Io is below Threshx, high2 with an appropriate margin so that UE does not reselect to cell 1.

· This can be satisfied provided that Threshx, high2 is 4dB or greater resulting in a threshold of -16dB or greater

· During T2, cell 1 Ec/Io is above Threshx, high2 with an appropriate margin so that UE does not reselect to cell 1.

· This can be satisfied provided that Threshx, high2 is 4dB or smaller resulting in a threshold that is -16dB or smaller
· At least during the time that cell 2 is a serving cell (T1 and part of T2), cell 2 RSCP is above Sprioritysearch1 and cell 2 Ec/Io is above Sprioritysearch2 with appropriate margins so that the UE requirement is to reselect to the high priority cell within 
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as specified in the test requirement and not at the faster rate when conditions are poor.
· This can be satisfied provided Sprioritysearch1 is 31 or less (resulting in a threshold of -84dBm or less) and Sprioritysearch2 is 4 or less (resulting in a threshold of -16dB or less)
Based on this we propose that in the test case the following thresholds are used: Threshx, high2=4, Sprioritysearch1 =30 (unchanged) and Sprioritysearch2=0 (unchanged).
Detailed analysis has been performed for A.5.5.2B. Similar issues are applicable for other tests involving inter-frequency UTRA absolute priority reselection, and the test case CR [1] provides the corresponding changes. The summary of impact on test cases in cell FACH using DRX is that only A.5.5.2B and A.5.5.2D are affected. For the interfrequency reselection test cases when absolute priorities are not configured, the two cells are toggled between -13dB Ec/Io and -16dB Ec/Io, giving the necessary 3dB difference in ranking. For the E-UTRA reselection tests with absolute priority (with E-UTRA as higher priority and as lower priority) the cell power levels and thresholds have been found to be correct, considering accuracy requirements in 25.133 chapter 4.

3 Conclusions

In this contribution we discussed test cases which were introduced by RAN4 in release 11 work on further enhancements to cell FACH. RAN5 is currently implementing these tests, and discussing the appropriate test tolerances. As a part of this work, the corresponding margins in RAN4 have been considered and it seems that some changes are necessary to 25.133. In this contribution we outlined necessary changes.
Firstly it appears that the test case power switching profile does not match to the intended UE behaviour in the test. The UE starts the test with a low priority cell selected, and is expected to switch to high priority. However the power level which is increased is the power level of the low priority cell (serving cell). This was not the intention of the test case, which was intended to check that the UE reselects to a higher priority cell when the target cell measurement goes above Threshx,high.
Next we discuss the accuracy of measurements with 2nd DRX in cell FACH state. The basic approach when the 2nd DRX was introduced was to extend the requirements for the first DRX cycle, but also to ensure that measurement delays do not become excessive by upper bounding according to the delays expected from idle mode. The assumption is that with this approach, power consumption due to measurement activity should not be problematic (or at least worse than idle mode) since the measurement activity required is not greater than idle mode. However, this approach only holds if the UE is allowed to follow idle mode measurement accuracy, since it may otherwise imply greater power consumption if a UE needs to capture more measurement samples to meet a greater required acuracy.

On the other hand, 25.133 chapter 9 indicates that the same accuracy requirement is applicable in cell FACH state as in cell DCH state. As discussed, this could cause excessive power consmption when 2nd DRX is used. Additionally, most of the existing test cases have assumed the idle mode accuracy is applicable in DRX in FACH state. Hence we propose

Proposal 1 : When DRX is not configured, the existing requirement (which is the same as cell DCH) should continue to be applicable
Proposal 2 : When DRX is configured in cell FACH state, the accuracy requirement follows the idle mode requirements in 25.133 chapter 4.

If this accuracy is assumed, then it is necessary to change the Threshx,high paramter in test cases A.5.5.2.B and A.5.5.2D from 5 to 4 (equivalent to -16dB in absolute terms, as Qqualmin=-20dB). Analysis was performed for other DRX tests in cell FACH state, and all existing tests except A.5.5.2B and A.5.5.2D were found to be in line already with proposal 2.
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