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1
Introduction
In RAN4#101-bis-e meeting, the working procedure for TRP TRS requirement development was agreed in [1], details are listed in the Annex part of this contribution for information. However, the following aspects are still not confirmed:


In this paper, we provide the following views: 

2.1  Working procedure for Lab Alignment Campaign 

7. Lab alignment criteria:

· Pass/fail limit for lab alignment should be defined based on MU value of NR FR1 UE TRP/TRS system [comments: This pass/fail limit should be interpreted as the allowed maximum deviation between lab and reference value (i.e., average of the alignment data pool); further discuss this limit based on a range of [0.5*MU~1*MU], MU value will use RAN5 outcome directly]
2.2  Working procedure for TRP TRS Performance Test Campaign 

2. Test cases for TRP TRS Performance Test Campaign:

· Test bands: n41 and n78 (first stage); [comments: focus on the finalization of these two bands, results submission for other bands listed as 1st priority in the WID are also allowed, if companies have interests]

3. Commercial Device (Smartphone) selection criteria for TRP TRS Performance Test Campaign:

· Power Class: [Both PC2 and PC3 with 1Tx]; [comments: given there is different UE PC demand in different countries/region, both PC2 and PC3 should be kept, remove the square bracket]
4. Test results submitting:

· The allowed maximum number of submitted devices from each lab is [TBD]; [comments: This can be further discussed based on the number of aligned labs and agreed minimum number of devices for each band, tentatively suggest [10-15]]
5. Specify TRP TRS requirements:

· Minimum number of devices for defining requirements for each band: [25] or [50]; [comments: for FR1 MIMO OTA, this value was agreed as 15, considering the SISO OTA testing is much faster than MIMO OTA, and more devices are helpful to get a reasonable CDF curve, we suggest to fix this value as 30]
Based on above consideration, we suggest the following update of the working procedure for performance activity

2
Proposals for update of the framework (for approval)
2.3  Working procedure update for Lab Alignment Campaign 
7. Lab alignment criteria:

· The pass/fail criteria are defined as the maximum deviation between the measurement result and the reference value
· The reference value is derived based on the per-band averaging approach of lab alignment data pool, whether apparent outliers will be considered in averaging process, or not, is FFS
· Pass/fail limit for lab alignment should be defined as [0.5*MU~1*MU], MU value will use RAN5 MU outcome of NR FR1 UE TRP/TRS system directly 
2.4  Working procedure update for TRP TRS Performance Test Campaign 
6. Test cases for TRP TRS Performance Test Campaign:

· Test bands: focus on n41 and n78 (first stage); measurements results submission for other bands listed as 1st priority in the WID are also allowed, if companies have interests
7. Commercial Device (Smartphone) selection criteria for TRP TRS Performance Test Campaign:

· Power Class: Both PC2 and PC3 with 1Tx; 

8. Test results submitting:

· The allowed maximum number of submitted devices from each lab is [10-15]

9. Specify TRP TRS requirements:

· Minimum number of devices for defining requirements for each band: [30]  

· The value at [80%] percentile of the CDF curve could be selected as the starting point for minimum requirement discussion
Proposal: Approve the updated part proposed in this contribution to refine the working procedure for TRP TRS performance requirement related work.
3 Conclusion

In this paper, we propose the updated working procedure for TRP TRS requirement related work. 
Proposal: Approve the updated part proposed in this contribution to refine the working procedure for TRP TRS performance requirement related work.
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Annex 
Approved working procedure in RAN4#101-bis-e

3.1 Working procedure for Lab Alignment Campaign 

5. The purpose of Lab Alignment Campaign is to ensure there is no unexpected lab deviation and establish full trust and confidence on the results.

6. Test labs are invited to participate to the lab alignment and test campaign, the following conditions should be fulfilled:

a. Participating lab should be accredited under ISO 17025 (ISO 17025 accredited labs) and have any of 3GPP TS 37.544, CCSA YD/T 1484.6, and CTIA OTA Test Plan listed on its accreditation scope. 

b. Participating lab should have anechoic chamber(s) ready to support testing based on 3GPP TR 38.834.

c. Participating lab should have sufficient test resource to provide the on-time measurement results without delay.

d. Other test methodology besides the methodology captured in existing TR 38.834 is not precluded and can be considered as long as it can meet the endorsed timeline based on the input from companies. 

7. Test methodology:

a. Test plan: 3GPP TR 38.834;

8. Test cases for Lab Alignment Campaign:

a. Test bands: n41 and n78;

b. Number of test cases: maximum 3 devices per-band

c. Use scenario: Hand phantom only (Browsing mode), i.e., Hand Left and Hand Right

d. Hand Phantom: Corresponding phantom depends on UE size 

e. Operation mode: NR Standalone (SA)

9. Lab Alignment Device (LAD) selection criteria:

a. Smartphone DUT size: two sizes, both width >72mm and ≤92mm, and width ≥56mm and ≤72mm; 

b. DUT capability: support for all the Bands n41, n28, n78, and n79 those listed in the WID is preferred, but devices supporting only a subset of the above bands can equally be used in the lab alignment campaign.

c. Intended for which market: no limitation

d. Tx Antenna switching: if the DUT support TAS, the LAD provider should also provide the software/method to lock the UE primary antenna, or the primary antenna has already been locked before submitting to test lab and kept unchanged during whole alignment campaign

e. Power Class: PC2 (n41 and n78) 

f. TxD is not allowed

g. For LAD selection: all application will be first come first served; 

h. For each device, all the supported bands information should be shared

10. Test results submitting:

a. Using the same worksheet template to submit the measurement results (the TRP/TRS Lab Alignment Campaign Template will be shared later)

b. The measurement results should be submitted to RAN4 by anonymous approach (the UE model should not be disclosed)

11. Lab alignment criteria:

a. Pass/fail limit for lab alignment should be defined based on MU value of NR FR1 UE TRP/TRS system

3.2  Working procedure for TRP TRS Performance Test Campaign 

1. The purpose of Test Campaign is to collect devices results for the permitted labs after lab-alignment activity for the definition of the FR1 TRP TRS requirements.

2. Test cases for TRP TRS Performance Test Campaign:

a. Test bands: n41 and n78 (first stage);

b. Use scenario: Hand phantom only (Browsing mode), i.e., Hand Left and Hand Right

c. Hand Phantom: Corresponding phantom depends on UE size

d. Operation mode: NR Standalone (SA) (first stage)

3. Commercial Device (Smartphone) selection criteria for TRP TRS Performance Test Campaign:

a. DUT size: Size 1(width >72mm and ≤92mm) and Size 2(width ≥56mm and ≤72mm); separate set of requirements  

b. DUT capability: support for all the Bands n41, n28, n78, and n79 those listed in the WID is preferred, but devices supporting only a subset of the above bands can equally be used in the measurement campaign for such supported bands
c. The following selection criteria can also be considered:

1. Year of production: [2020-2022]

2. Brand variety

3. Price range (to capture different price segment, including High/Mid/Low-end products)

4. Popularity

5. Number of bands supported

d. Intended for which market: no limitation

e. Power Class: [Both PC2 and PC3 with 1Tx]; 

f. TxD is not allowed

4. Test results submitting:

a. For each device under test, all the supported bands information should be shared. 

b. Using the same worksheet template to submit the measurement results (the TRP/TRS Performance Test Campaign Template will be shared later)

c. The measurement results should be submitted to RAN4 by anonymous approach (the UE model should not be disclosed)

d. The allowed maximum number of submitted devices from each lab is [TBD]

e. Only the results from aligned labs will be considered for defining requirements

f. The progress in each lab are encouraged to share on the RAN4 reflector (for example - how many devices with which size have been measured and on which bands).

5. Specify TRP TRS requirements:

a. Minimum number of devices for defining requirements for each band: [25] or [50] 

b. Performance part of the work will proceed in a contribution-driven manner. Start with one type of device width requirement which is most efficient to collect enough results in Rel-17.

c. Method of limits derivation: per-band Data driven approach

6. Test lab procedures

a. Tx Antenna switching: test lab should make sure the testing follows the TAS OFF procedure, i.e., lock the UE antenna to primary antenna yielding best TRP. Assistants from OEM may be needed. Lab alignment device volunteers to provide contact information.

b. For UE support PC2 at one band, PC3 should not be tested.

3.3  Timeline for TRP TRS requirement work

1. RAN4#101-bis-e meeting finalize the initial version of framework for TRP TRS requirement related work. 

2. Lab volunteers and LAD providers announced in RAN4#101-bis-e or via email-reflector before the starting of RAN4#102-e (21st Feb 2022) are considered.

3. RAN4#102-e meeting further refine the framework (e.g. lab alignment data processing approach and pass/fail limits, maximum number of devices from each lab, etc), conclude volunteered labs, LADs information, and delivery scheme before the end of RAN4#102-e meeting. (Potential lab volunteers and LAD providers should make sure the test systems and LADs are ready before the end of RAN4#102-e meeting, 3rd Mar 2022.)

4. Lab alignment can start after RAN4#102-e meeting immediately, if ≥ 3 labs and 3 LADs per-band are confirmed in RAN4#102-e meeting. (Volunteered labs can start the preparation of commercial devices for performance requirement measurement, and ensure TAS OFF with locking at primary antenna of each device)

5. Collect all the lab alignment measurement results from volunteered labs based on contribution-driven manner in RAN4#103-e meeting (16th May 2022). Conclude the lab alignment outcome in RAN4#103-e meeting. Performance Test Campaign can start after RAN4#103-e meeting immediately, if ≥ 3 labs are aligned.

6. Collect Performance measurement results from all the aligned labs based on contribution-driven manner in RAN4#104-e meeting (22nd Aug 2022).  Conclude final requirements in RAN4#104-e meeting. Finalize TS 38.161 drafting work. 

 Working procedure for Lab Alignment Campaign 


Lab Alignment Device (LAD) selection criteria:


Power Class: PC2 (n41 and n78) 


Lab alignment criteria:


Pass/fail limit for lab alignment should be defined based on MU value of NR FR1 UE TRP/TRS system


Working procedure for TRP TRS Performance Test Campaign 


Test cases for TRP TRS Performance Test Campaign:


Test bands: n41 and n78 (first stage);


Commercial Device (Smartphone) selection criteria for TRP TRS Performance Test Campaign:


Power Class: [Both PC2 and PC3 with 1Tx]; 


Test results submitting:


The allowed maximum number of submitted devices from each lab is [TBD]


Specify TRP TRS requirements:


Minimum number of devices for defining requirements for each band: [25] or [50] 











