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1. Introduction
In RAN4#37, E-TFC restriction requirements were introduced to 25.133 [1,2] and there are proposals to further refine the E-TFC restriction requirements in RAN4#38 for example in [3-7]. We believe that it would be beneficial to develop a test case for E-TFC restriction since this is important functionality in the UE. For example, a UE which continues to make use of large EDCH transport blocks when there is insufficient remaining power for it to support a large transport block size may be contributing to uplink noise rise when there is a very low chance that its E-DCH transmissions will ever be decoded successfully. On the other hand, a UE which restricts the E-TFC used unnecessarily when there is good uplink remaining power and it has a high grant available will probably deliver a disappointing user experience with poor data rates.
Since correct operation of E-TFC restriction seems to be important both to the network and the user experience, we propose that a test case should be developed for 25.133 annex A to cover this area. In this paper, Nokia outlines a possible methodology for testing E-TFC restriction. If RAN4 feels that the test case would be worthwhile and the methodology is suitable, we could also discuss and agree more of the details on the E-DCH reflector with a view to agreeing a CR to add this test case in RAN4#39. The test case outlined here uses similar techniques to the release 99 DCH TFC restriction test case.
2. Brief summary of E-TFC restriction process

In [8] we showed that the E-TFC which can be supported depends on the normalised remaining power margin which is given by
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This is compared to the normalised target power margin (NTPMj) to determine if sufficient remaining power is available to support the E-TFC. NTPM is given according to 
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Here the equations are given for the non compressed mode case for simplicity and our proposal is that the test case is not performed in compressed mode.
Typically when there is a large remaining power margin, all E-TFC can be supported (ie the inequality NRPMj≥NTPMj is satisfied for all j, 0≤j≤127). So the uplink E-TFC that is finally selected by the UE depends on the grant that it has available to it, the buffer occupancy and the UE capabilities. However in principle it is free to select any E-TFC that is suitable. When NRPMj beomes small, the E-DCH data rate starts to become power limited, and ultimately the UE is restricted to use E-TFC that are according to the IE “E-DCH minimum set E-TFCI” signalled in E-DPDCH Info. If no “E-DCH minimum set E-TFCI”  is included in “E-DPDCH Info” information element is included, then it is possible that no E-TFC can be supported.
Graphs of NRPM and NTPM against transport block size are shown below
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Figure 1: NRPM and NTPM for PDPCCH = 3dBm in the example shown
3. Outline of the proposed test case
It is proposed that the testing is performed during two phases. In the first time phase, T1, there is large power headroom available for E-DCH, and it is assumed that the UE has data available for transmission which mean that it can make use of its largest transport block size. It shall be given an absolute grant corresponding to the maximum data rate, and relative grants shall consist of all “up” commands, so that the UE should always be able to transmit E-DCH continuously at the maximum possible rate during phase T1. The test requirement is that the UE transmits using E-TFI index 127 or the maximum data rate of its UE capabilities during phase T1.

At the beginning of phase T2, the configuration is changed so that NRPMj heavily limits the data. Our proposal is that the signalled value of “E-DCH minimum set E-TFI’ is set to equal to the first E-TFC of the Table (scheduling information only), and the resulting E-TFCI is zero. The “Periodicity for Scheduling Info” could be set to every TTI so that scheduling information is reported by the UE on every TTI. This verifies that the E-DCH connection is still active, although the E-TFC restriction means that no user data can be transmitted by the UE.
There are a number of methods that could be used to reduce the remaining power available for E-DCH. For example, by inspection of the equation for NRPMj
· It could be arranged for the DCH TFC to be changed, leaving less remaining power for E-DCH

· Power control TPC commands could be sent to increase PDPCCH
· Reconfiguration could be performed to change PHS-DPCCH or PE-DPCCH
· Maximum power could be reconfigured, changing the Pmax term in NRPMj
Our proposal is that it is arranged for the TFC used by the UE to remain constant throughout the testing, and that the gain factors for PHS-DPCCH or PE-DPCCH are also unchanged throughout the testing. Therefore the two possible methods to reduce the remaining power available for E-DCH are either  to send some up TPC commands, or to reconfigure Pmax. Changing the UE output power via TPC commands  creates some uncertainty about where phase T2 begins, since the power does not ramp up instantaneously and also there could be some reception errors in the uplink TPC commands by the UE. Therefore it may not be known exactly when the totally power limited situation occurs for E-DCH. Changing Pmax can be done with an activation CFN, so the time when the restriction first becomes known to the UE is well defined. However this does not test the filtering functionality of PDPCCH in the UE. Our proposal is to change PDPCCH  with the downlink DPCH Ec/Ior chosen so that the TPC command error rate is essentially zero and downlink power control disabled for this test, but we would welcome feedback from RAN4 on this aspect. The issue is whether we are more interested in checking the exact timing of the E-TFC restriction process, or if we would like to check that the PDPCCH filter works correctly.
Within some short time after the start of T2, which can be calculated from the E-TFC restriction timing requirements once further details of the test case are known, the UE should start using the E-TFC given by  “E-DCH minimum set E-TFI” provided that the power limitation is severe enough. This creates the second test requirement.

We propose that the test case is performed with a single radio link in the E-DCH active set for simplicity, since we believe that the E-TFC restriction algorithm operates on remaining power and is somewhat independent of E-DCH active set dimension.

4. Other test details

All of the following parameters are proposed as an initial starting point for an E-TFC selection test case. We would welcome feedback and discussions from interested companies about the details, and our suggestion is that the test configuration could be reviewed and discussed on the RAN4 E-DCH reflector after RAN4#38
	T1
	30 seconds

	T2
	2 seconds

	E-DCH active set size
	1

	Absolute grant sent prior to test start
	127

	Serving RGCH
	“UP” throughout T1 and T2

	PDPCCH during T1
	[Pmax -26 dBm] (note 1)

	PDPCCH during T2
	All “up” TPC commands continuously sent

	(c
	15

	(d
	9 (note 2)

	(ec
	30 

	(hs
	30 (note 3)

	(ed,ref
	5

	Lref
	1

	Kref
	18

	(harq
	0dB

	PLnon-max
	0.5

	E-DCH TTI
	10mS

	E-TFC transport block size table
	In accordance with 25.321 section B.3 10mS TTI table 0


	Downlink configuration
	DL power control off, near zero command error rate on TPC commands


Note 1: Should be chosen so that UE is able to make use of ETFI=127. Preliminary calculations for this configuration suggest that PDPCCH =  Pmax -26 dBm allows ETFI=127 to be chosen and PDPCCH = Pmax -25 dBm starts to create a  minor restriction in uplink data rate. Test tolerance to allow for power control step size granularity and possible TPC reception errors by UE would need to be analysed by RAN5.

Note 2 : The DCH traffic needs some further study. Constant TFC could be used on the uplink DCH and we thought that it would be good to try to ensure that TFC restriction does not occur during the test, so that E-TFC restriction is studied in isolation. In practice, this means that the TFC used in the DCH should be an  unblockable one.
Note 3 : HSDPA radio bearer is proposed to be configured during this test. This could be used by RAN5, for example to generate loop back data for E-DCH and it is also beneficial to check that PHS-DPCCH is used properly in calculations for E-TFC support
5. Possible test requirement
During T1 the UE shall continuously use E-TFI index 127. After a period of [TBD] mS from the start of T2, the UE shall not use any E-TFI except TFI index 0.
6. Conclusions
This paper has presented some ideas on how E-TFC restriction requirements could be tested in the UE. If RAN4 agrees that this is an important area to develop test coverage for, then we would like to continue the discussion of the details of the testcase on the RAN4 E-DCH reflector after RAN4#38 with a view to agreeing a CR for a suitable E-TFC restriction testcase in RAN4#39. If the methodology presented in this paper is considered to be a suitable starting point for the test case development, then Nokia could start the reflector discussions by developing a text proposal for the testcase based on the ideas presented here.
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