Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 Meeting #77
R4-157252
Anaheim, CA, US, 16 – 20 November, 2015
Agenda Item:
7.49.2
Source:
Ericsson

Title:
Discussion on DC-HSUPA Enhancements for UTRAN CS impact on cubic metric
Document for:
Approval
1
Introduction
In RAN4#76bis we discussed the UE RF impact due to DC-HSUPA enhancement for UTRAN CS [1], and we pointed out the possible impact for CM/MPR by adding DPDCH on the primary carrier. In this paper we show our simulation results on CM with DC-DSUPA with CS configuration. 
2
Discussion
Table 1 summarizes the difference of the maximum possible UL code configuration between legacy SC-HSUPA/DC-HSUPA/DB-DC-HSUPA and the new setup due to this WI. It is observed that the code tree used for E-DPDCH is replaced with DPDCH on the primary carrier in the new configuration, and therefore the code tree allocated for E-DPDCH is reduced to “2xSF2”. 

Table 1
Maximum possible UL code configuration for the legacy SC-HSUPA/DC-HSUPA and DC-HSUPA+CS.
	
	Primary carrier
	Secondary carrier

	PS only (DC-HSUPA/DB-DC-HSUPA)
	2xSF2 + 2xSF4
	2xSF2 + 2xSF4

	PS+CS (SC-HSUPA)
	2xSF2
	N/A

	New setup: PS+CS (DC-HSUPA/DB-DC-HSUPA)
	2xSF2
	2xSF2 + 2xSF4


The cubic metric for the UE transmission depends on the channel setup as well as the relative power. For dual-carrier case, it also depends on the power difference between DPCCH powers of the primary and secondary carriers. According to TS25.101, the current CM in DC-HSUPA not employing 16QAM is calculated as:

Raw CM = 20 * log10 ((v_norm 3) rms) - 20 * log10 ((v_norm_ref 3) rms)

CM = CEIL { Raw CM / k, 0.22 }

where v_norm is the normalized voltage waveform of the input signal, v_norm_ref is the normalized voltage waveform of the reference signal (12.2 kbps AMR Speech), and k is 1.66 (see 6.2.2A in [2]). In the current specification, the range of CM is specified as 0.22 ( CM ( 3.72. 
We have investigated the impact for CM due to the new configuration. Since there are a large number of combinations of channels, beta factors, relative powers, power difference between two carriers, etc…, a full search is impossible. Therefore the investigated combinations are randomly selected. 
In the investigation we evaluated more than 100,000 combinations. For each combination, we randomly selected the primary carrier setting and secondary carrier setting independently, and evaluated CM with DPCCH power difference from -10 to 10 with 2dB steps. As the result, we found only 1 combination CM>3.72 but the CM is 3.721. We think the impact is negligible. 
The table below is the configuration with CM=3.721. According to TS25.213, this configuration is unrealistic because Beta_ed=377/15 is applicable only for 16QAM/64QAM and Beta_ed=237/15 is applicable for SF2 code in 2xSF2+2xSF4 configuration. Based on these results, we can keep the current CM range even though it is introduce a new configuration due to DC-HSUPA with CS.
	CM=3.721
	Primary carrier
	Secondary carrier

	SF of DPDCH
	16
	N/A

	Beta_d
	15/1
	N/A

	Beta_hs
	12/15
	9/15

	Beta_ec
	190/15
	38/15

	E-DPDCH setting
	1xSF4
	2xSF2 + 2xSF4

	Beta_ed
	237/15
	377/15


Primary carrier DPCCH power is 6dB higher than secondary carrier DPCCH power. 
Note this new configuration is also applicable for the ongoing dual-band DC-HSUPA. According to the agreement so far, DB-DC-HSUPA reuses the single carrier CM/MPR formula because it is assumed two carrier frequencies are sufficiently separated, and the existing single carrier CM/MPR formula has already consisted of DPDCH. Therefore we don’t need to investigate this scenario. 
3
Conclusion

Proposal: The new channel configuration due to DC-HSUPA with CS does not affect CM/MPR formula. Therefore it is sufficient to add “DPDCH” in the UE transmit channel configuration as follows.
	UE transmit channel configuration 
	CM (dB)
	MPR (dB)

	When DPCCH2 is not configured:

For all combinations of; DPCCH, DPDCH, HS-DPCCH, E-DPDCH and E-DPCCH
	0.22 ( CM ( 3.72
	MAX (CM-0.72, 0)

	When DPCCH2 is configured:

For all combinations of; DPCCH, DPDCH, HS-DPCCH, E-DPDCH,  E-DPCCH and DPCCH2
	0.22 ( CM ( 3.72
	MAX (CM-0.72, 0)
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