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1. Introduction and Background

In an LS to RAN4, RAN1 has indicated that it has taken the following decision regarding the E-DCH RRM measurements [1]:
· The Node B reports RTWP (defined in 25.215 [2]) to the RNC for admission/congestion control purposes. The range of the RTWP measurement may need to be extended.

· The RNC limits the Node B scheduler in form of a signaled RTWP target.

Ericsson proposed in [3,6] to review the current RTWP requirements [4]. Likewise, in this contribution we provide some indicative requirements for RTWP relative accuracy to support E-DCH RRM. 

2. E-DCH Requirements for RTWP relative accuracy

Currently the absolute and relative accuracies of the existing RTWP measurements as specified in section 9.2.1 [1], are (4 dB and (0.5 dB respectively. The relative RTWP accuracy requirement ((0.5 dB) is valid for signal changes of (5dB (for all BS classes). The dynamic range of the RTWP is –103 ... –74 dBm (for the WA BS).

With regards to E-DCH RRM, the relative RTWP measurements are primarily of interest as they allow estimating the RoT within the same accuracy. As explained e.g. in [7], RoT can be obtained with the same (0.5 dB accuracy as the numerical difference of 2 RTWP measurements in which one measurement represents a reference received wideband power.

In here additional requirements for RTWP relative accuracy are considered for the following aspects:

· Requirements for the assumed RTWP signal changes due to

1. expected maximum instantaneous RoT

2. Ec/No requirements of the E-DCH FRCs 

3. RoT depending on BS classes

· Requirements for the assumed RTWP dynamic range

1. Expected maximum instantaneous RoT

Ref. [6] considers for the WA (and MR) BS a RoT of 6 dB assuming a macro-cell deployment, which is loaded to 75 % of the pole capacity. 

However, for E-DCH a more aggressive (faster) RRM packet scheduling and thus higher RoT target should be supported. E.g. in TR 25.896 an average RoT around 7 dB was frequently studied in system simulations. In addition some allowance for higher instantaneous RoT values (“RoT overshoot”) needs to be made, as RoT overshoot should be controlled by the E-DCH RRM based on the RoT (= relative RTWP) measurements.

Fig. 1 shows an example CDF for the RoT. This has been generated for 10 ms TTI with HARQ from a 21-cell wrap-around scenario with the average RoT target set to 6 dB. In this plot, 95 % of time the RoT will be < 10 dB. Similar examples (e.g. for 2 ms TTI) indicate RoT overshoot in the order of 3… 5 dB above the average RoT. Based on this, RTWP signal changes in the order of 9 … 12 dB would be required for E-DCH RRM.
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Fig. 1. RoT CDF Example

2. Ec/No requirements of the E-DCH FRCs resulting in significant RoT

As can be seen from the current E-DCH demodulation performance results in [8], some FRCs (e.g. FRC3) will lead to positive Ec/No values, hence they may be potentially driving the worst case RoT. A few examples:

· FRC3, no RX-diversity: Ec/No > 16 dB (w/o IM)

· FRC3, with RX-diversity: Ec/No > 8.5 dB (with tentative IM)

· FRC2, no RX-diversity: Ec/No > 10.6 dB (with tentative IM)

Assuming that the requirements for FRC3 without RX-diversity will be deleted (refer to the discussion in [9]), we obtain around 10 dB for the required RTWP signal changes due to FRCs with large positive Ec/No values.

3. RoT depending on BS classes

Ref. [6] considers for the LA BS a RoT of 16 dB based on a reported worst case RoT for the pico-cell BS of 15.8 dB as reported in TR 25.951 A.2 [5]. However, we believe that this is a misinterpretation of the simulation results in TR 25.951, A.2: in there, the LA BS noise floor was assumed to be –103 dBm (ref. Table A.3.), i.e. the later agreed desensitisation of 14 dB of the LA BS in TS 25.104 was not yet taken into account (and actually was based on this and related results). Assuming as in TS 25.104 the LA BS noise floor to be –89 dBm, the corresponding impact on the RoT due to the micro layer ACI studied in TR 25.951 A.2 would have been marginal. Hence, the RoT of the LA BS should be considered primarily due to intra-frequency system load and not from ACI.

While it could be argued that a LA BS is more susceptible to other-layer interference and also that higher E-DCH RoT overshoot could be tolerated (due to the much smaller coverage area and possibly power reserves on the UL RF link budget), we nevertheless propose to use for all BS classes the same RoT assumption and thus requirement for RTWP signal changes. Based on the previous points and assuming some safety margin, we propose for the RTWP signal changes a value of +/- 12 dB.

Requirements for the assumed RTWP dynamic range

The dynamic range in the RTWP requirements is currently –103 ... –74 dBm for the WA BS, assuming a BS NF of 5 dB. Assuming a BS with a NF of 3 dB and a RoT of 4 dB, the corresponding RTWP measurements would be –105 dBm and –101 dBm respectively. This case is not covered by the current RTWP relative accuracy requirement and the question arises, whether the dynamic range of the RTWP should be revised downwards. While we don’t think that this would be problem in terms of meeting the relative RTWP accuracy requirement, it should be noted that large parts of TS 25.104 and TR 25.942 are based on the 5 dB BS NF assumption. Assuming a lower NF for only this requirement would be inconsistent and thus we do not propose it.

Note that for the MR and LA BS class the noise floor (-93 dBm, respectively -89 dBm) has been derived from ACI considerations (i.e. they are not dependent on the BS NF assumption) and hence these cases need not to be considered further.
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Annex A: RTWP Requirements in 25.133
9.2.1
Received total wideband power

The measurement period shall be 100 ms.

9.2.1.1
Absolute accuracy requirement

Table 9.35

	Parameter
	Unit
	Accuracy [dB]
	Conditions
	BS class

	
	
	
	Iob [dBm/3.84 MHz]
	

	Iob
	dBm/3.84 MHz
	( 4
	–103.. -74
	Wide area BS

	Iob
	dBm/3.84 MHz
	( 4
	-93.. -64 
	Medium Range BS

	Iob
	dBm/3.84 MHz
	( 4
	–89.. -60
	Local area BS


9.2.1.2
Relative accuracy requirement

The relative accuracy is defined as the Received total wideband power measured at one frequency compared to the Received total wideband power measured from the same frequency at a different time.

Table 9.36

	Parameter
	Unit
	Accuracy [dB]
	Conditions
	BS class

	
	
	
	Iob [dBm/3.84 MHz]
	

	Iob
	dBm/3.84 MHz
	( 0.5-
	-103.. -74 

AND for changes ( (-[12]dB
	Wide area BS

	Iob
	dBm/3.84 MHz
	( 0.5-
	-93.. -64 

AND for changes ( ([12]dB
	Medium Range BS

	Iob
	dBm/3.84 MHz
	( 0.5-
	–89.. ‑60

AND for changes <= ([12]dB
	Local area BS


9.2.1.3
Received total wideband power measurement report mapping

The reporting range for Received total wideband power (RTWP) is from -112 ... -50 dBm.

In table 9.37 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.37

	Reported value
	Measured quantity value
	Unit

	RTWP_LEV _000
	RTWP < ‑112.0 
	dBm

	RTWP_LEV _001
	-112.0 ( RTWP < ‑111.9
	dBm

	RTWP_LEV _002
	-111.9 ( RTWP < ‑111.8
	dBm

	…
	…
	…

	RTWP_LEV _619
	-50.2 ( RTWP < -50.1
	dBm

	RTWP_LEV _620
	-50.1 ( RTWP < -50.0
	dBm

	RTWP_LEV _621
	-50.0 ( RTWP
	dBm


