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1	Introduction
Based on the agreed working procedure [1] and pass fail limit [2], phase 2 AC lab alignment was concluded in RAN4#110 meeting [3].  
This contribution presents final conclusion of Rel-18 AC lab alignment. And updated RC harmonization measurements results and analysis is also shared.
2	Discussion
The reference value is derived based on linear average of all the labs results. The detailed analysis file is in the attached Excel worksheet of this contribution. 
BHH: Beside Head and Hand, i.e., talk mode 
BH: Beside Hand only, i.e., browsing mode
Figure 1 share the full-package of measured results of band n78 (LAD1 and LAD2) and band n28 (LAD3 and LAD4), from each test lab. Figure 2 analyse the deviation between each test lab and reference value.
[bookmark: _Hlk102066899][image: ]
[image: ]
Figure 1: Full package of NR FR1 TRP and TRS AC lab alignment measurement results 
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Figure 2: NR FR1 TRP and TRS AC lab alignment analysis, deviation between each test lab and reference value 
Observation 1: For TRP, no outlier value is identified. The reference value is derived by the agreed linear average (with dBm) of all the available results, the maximum deviation between test labs and reference value is 0.76dB for n78 TRP and 1.22dB for n28 TRP. 
Observation 2: For TRS, no outlier value is identified. The reference value is derived by the agreed linear average (with dBm) of all the available results, the maximum deviation between test labs and reference value is 1.24dB for n78 TRS and 1.55dB for n28 TRS. 
Observation 3: The maximum deviation between test labs and reference value for n78 and n28 are within 0.75*MU, all the 8 labs with available results are well aligned at band n78 and n28. 
Observation 4: Compared with phase 2 results submitted until RAN4#110 meeting, adding Lab 1 AC n28 results and updated Lab 3 AC n28 results based on retesting. The updated results are considered in this analysis. 

With above analysis, the following proposal can be made as the final Rel-18 FR1 TRP TRS AC lab alignment outcome:
Proposal 1: 3GPP Rel-18 FR1 TRP TRS AC lab alignment activity for BHH can be successfully concluded within the 8 labs with anechoic chamber system are well aligned at FR1 (n78 to represent high band, and n28 to represent low band). 
We also analyse the RC measured results (lab 9 add measurement results for band n78), with the following summary： 
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[bookmark: _Hlk159600811]Figure 3: NR FR1 TRP and TRS RC lab alignment measurement results from each test lab (Lab9 n28 results is not available yet)
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Figure 4: NR FR1 TRP and TRS RC lab alignment analysis, deviation between each test lab and RC reference value (Lab9 n28 results is not available yet)
Observation 6: For n78 and n28 TRP, the reference value is derived by the agreed linear average (with dBm) of all the 5 labs results, the maximum deviation between test labs and RC reference value is 1.47dB for BHH TRP and 1.18dB for BH TRP. 
Observation 7: For n78 and n28 TRS, the reference value is derived by the agreed linear average (with dBm) of all the 5 labs results, the maximum deviation between test labs and reference value 1.70dB for BHH TRS and 1.58dB for BH TRS. 
Observation 8: The max RC lab alignment deviation is within 0.75*MU, all available results are well aligned. 
Proposal 3: 3GPP Rel-18 FR1 TRP TRS RC lab alignment activity can be successfully concluded (phase 3):
· 6 labs with Reverb chamber system are well aligned at n78
· 5 labs with Reverb chamber system are well aligned at n28

Proposal 4: RC vs AC harmonization can be further discussed until test labs finalize the LADs measurement. 
3 Conclusion
Based on the above analysis in this paper, the following final outcome of Rel-18 3GPP FR1 TRP TRS AC lab alignment activity is proposed:
Observation 1: For TRP, no outlier value is identified. The reference value is derived by the agreed linear average (with dBm) of all the available results, the maximum deviation between test labs and reference value is 0.76dB for n78 TRP and 1.22dB for n28 TRP. 
Observation 2: For TRS, no outlier value is identified. The reference value is derived by the agreed linear average (with dBm) of all the available results, the maximum deviation between test labs and reference value is 1.24dB for n78 TRS and 1.55dB for n28 TRS. 
Observation 3: The maximum deviation between test labs and reference value for n78 and n28 are within 0.75*MU, all the 8 labs with available results are well aligned at band n78 and n28. 
Observation 4: Compared with phase 2 results submitted until RAN4#110 meeting, adding Lab 1 AC n28 results and updated Lab 3 AC n28 results based on retesting. The updated results are considered in this analysis. 
Proposal 1: 3GPP Rel-18 FR1 TRP TRS AC lab alignment activity for BHH can be successfully concluded within the 8 labs with anechoic chamber system are well aligned at FR1 (n78 to represent high band, and n28 to represent low band). 
Based on the above analysis in this paper, the following outcome of Rel-18 3GPP FR1 TRP TRS RC lab alignment and RC harmonization activity is proposed:
Observation 6: For n78 and n28 TRP, the reference value is derived by the agreed linear average (with dBm) of all the 5 labs results, the maximum deviation between test labs and RC reference value is 1.47dB for BHH TRP and 1.18dB for BH TRP. 
Observation 7: For n78 and n28 TRS, the reference value is derived by the agreed linear average (with dBm) of all the 5 labs results, the maximum deviation between test labs and reference value 1.70dB for BHH TRS and 1.58dB for BH TRS. 
Observation 8: The max RC lab alignment deviation is within 0.75*MU, all available results are well aligned. 
Proposal 3: 3GPP Rel-18 FR1 TRP TRS RC lab alignment activity can be successfully concluded (phase 3):
· 6 labs with Reverb chamber system are well aligned at n78
· 5 labs with Reverb chamber system are well aligned at n28
Proposal 4: RC vs AC harmonization can be further discussed until test labs finalize the LADs measurement. 
	References
[1] R4-2316995, Working procedure for Rel-18 lab alignment and harmonization campaign, vivo, RAN4#108bis
[2] [bookmark: _Ref148706525]R4-2321099, WF on NR_FR1_TRP_TRS_enh, vivo, 3GPP TSG-RAN WG4 Meeting #109
[3] R4-2402875, WF for [110][331] NR_FR1_TRP_TRS_enh, vivo, RAN4#110.
[4] R4-2318103	Measurement results for 3GPP Rel-18 TRP TRS AC lab alignment activity-Huawei	Huawei, HiSilicon
[5] R4-2318970	Measurement results for 3GPP Rel-18 TRP TRS AC lab alignment activity	vivo
[6] R4-2319641	3GPP Rel-18 TRP TRS AC lab alignment activity from SRTC	SRTC
[7] R4-2319920	3GPP Rel-18 TRP TRS LAD measurement for AC lab alignment_n78	OPPO
[8] R4-2319288	Measurement results for 3GPP Rel-18 TRP TRS AC lab alignment activity	SGS Wireless
[9] R4-2320177	CAICT measurement results for 3GPP Rel-18 TRP TRS RC harmonization activity	CAICT
[10] R4-2318104	Measurement results for 3GPP Rel-18 TRP TRS RC harmonization-Huawei	Huawei, HiSilicon
[11] R4-2318971	Measurement results for 3GPP Rel-18 TRP TRS RC harmonization activity	vivo
[12] R4-2319635	3GPP Rel-18 TRP TRS RC harmonization from SRTC	SRTC
[13] R4-2319921	3GPP Rel-18 TRP TRS LAD measurement for RC harmonization_n78	OPPO
[14] R4-2320178	CAICT measurement results for 3GPP Rel-18 TRP TRS RC harmonization activity	CAICT
[15] R4-2400217	3GPP Rel-18 TRP TRS LAD measurements for AC lab alignment - Sporton	Sporton International Inc
[16] R4-2400551	3GPP Rel-18 TRP TRS LAD measurements for AC lab alignment - Sporton n28	Sporton International Inc
[17] R4-2400717	ELEMENT - Measurement results for 3GPP Rel-18 TRP TRS AC lab alignment LAD1 and LAD2	Element Materials Technology
[18] R4-2400718	ELEMENT - Measurement results for 3GPP Rel-18 TRP TRS AC lab alignment LAD3 and LAD4	Element Materials Technology
[19] R4-2400871	3GPP Rel-18 TRP TRS AC lab alignment activity from SRTC	SRTC
[20] R4-2401540	Measurement results of 3GPP Rel-18 TRP TRS AC lab alignment activity-full set	vivo
[21] R4-2401803	3GPP Rel-18 TRP TRS LAD measurement for AC lab alignment_n28	OPPO
[22] R4-2401834	CAICT measurement results for 3GPP Rel-18 TRP TRS AC lab alignment activity-v2	CAICT
[23] rev of R4-2400980	Measurement results for 3GPP Rel-18 TRP TRS AC lab alignment activity	SGS Wireless
[24] R4-2401802	Update on LAD1 measurement data for lab alignment	OPPO
[25] R4-2400870	3GPP Rel-18 TRP TRS RC lab alignment activity from SRTC	SRTC
[26] R4-2401541	Measurement results of 3GPP Rel-18 TRP TRS RC harmonization activity-full set	vivo
[27] R4-2401801	3GPP Rel-18 TRP TRS LAD measurement for RC harmonization_n28	OPPO
[28] R4-2401835	CAICT measurement results for 3GPP Rel-18 TRP TRS RC harmonization activity-v2	CAICT
[29] R4-2402986	Huawei-Measurement results for 3GPP Rel-18 TRP TRS RC harmonization	Huawei, HiSilicon
[30] Rev of R4-2404201, Huawei Measurement results for TRP TRS n28 AC talk mode- update, Huawei, HiSilicon, RAN4#110bis
[31] R4-2404600, 3GPP Rel-18 TRP TRS AC and RC lab alignment result update from SRTC, SRTC, RAN4#110bis
[32] R4-2404596, Measurement results for 3GPP Rel-18 TRP TRS RC harmonization_n78, Samsung, RAN4#110bis
image2.png
-80.0
-81.0
-82.0
-83.0

-85.0
-86.0
-87.0

AC Lab alignment results- BHH TRS (dBm)

!! ! 8 83.483.0 b

LAD1,n78 LAD2,n78 LAD3, n28 LAD4, n28

|

®mlabl wlab2 wlab3 mlab4 wlab5 = lab6 mLab7 mlab8





image3.png
AC Lab alignment outcome- BHH TRP offset (dB)

2.00
LAD1, n78 LAD2, n78 LAD3, n28 LAD4, n28

150

100

-1.50

-2.00

mlabl ®lab2 =lab3 ®labd =labS =Lab6 mlab7 mLabs




image4.png
200
150
100

050

0.00
-0.50
-1.00
-1.50
-2.00

LADL, n78

AC Lab alignment outcome- BHH TRS offset (dB)

)
[ oo

|

LAD2,n78 LAD3, n28

L
- ﬁ!& e oo+

LAD4, n28

wlabl wlab2 =lab3 mlabd = lab5 = lab6 mlab7 mlabg





image5.png
RC Lab alignment results- BHH TRP (dBm)

130 LAD1,n78 LAD2, n78 LAD3, n28 LAD4, n28

12.0 1294 2.4 12.4 h2.3
227 h2.d22%9, | 2.2
110 || | | ! | Wy —
1.9 b0 2 0.4
10.0 I —| — —
I » &

wmlabl wlab2 w=lab3 wlab4 = lab6 wmlab9





image6.png
17.0

15.0

13.

°©

11.

©

9.0

RC Lab alignment results- BH TRP (

LAD1,n78 LAD2, n78 LAD3, n28

dBm)

i di

®labl wlab2 wlab3 mlab4 »lab6 mLab9





image7.png
RC Lab alignment results- BHH TRS (dBm)

LAD1,n78

LAD2,n78

LAD3, n28

LAD4, n28

®labl wlab2 = lab3 mlLab4 =Llab6 ®Lab9





image8.png
LAD1,n78

RC Lab alignment results- BH TRS (dBm)

‘ LAD2, n78 | LAD3, n28

LAD4, n28

wlabl wlab2 = lab3 mlLab4 wlab6 ®Lab9





image9.png
2.00

1.00

0.00

-1.00

-2.00

RC Lab alignment outcome- BHH TRP offset (dB)

LAD1,n78

LAD2, n78 LAD3, n28

1

LAD4, n2

8

o l. I
|

®labl wlab2 wlab3 mlab4 wlab6 mLab9




image10.png
2.00

1.00

0.00

-1.00

-2.00

RC Lab alignment outcome- BH TRP offset (dB)

LAD1, n78 LAD2, n78 LAD3, n28 LAD4,n28

1 J (

®labl wlab2 wlab3 mlab4 wlab6 mLab9





image11.png
RC Lab alignment outcome- BHH TRS offset (dB)

LAD1, n78 LAD2, n78 LAD3, n28 LAD4, n28

1.50

1.70)

-0.50 m - E E b | . T
|

| |

-2.50

®labl wlab2 = lab3 mlLab4 »lab6 ®Lab9




image12.png
2.00

1.00

0.00

-1.00

RC Lab alignment outcome- BH TRS offset (dB)

LAD1,n78

LAD2,n78 LAD3, n28

LAD4, n28

= =g
|

wmlabl wlab2 wlab3 wlab4 w»lab6 wmlab9





image1.png
AC Lab alignment results- BHH TRP (dBm)

14.0 LAD1,n78 LAD2,n78 LAD3, n28 LAD4, n28

il

®labl wlab2 w»lab3 m™lab4 wlab5 =lab6 ™Lab7 = lab8




