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[bookmark: OLE_LINK3]The Rel-18 MIMO OTA WI aims to specify MIMO OTA performance requirements for several FR1 bands, as described in the WID as below [1].  
	· Specify MIMO OTA performance requirements for other FR1 bands based on operators’ requests. 
· Free space
· Define the framework for FR1 MIMO OTA performance requirements development
· Consider reusing the lab alignment outcome and framework on performance test campaign in Rel-17 WI.
· Additional lab alignment activity not precluded for bands below 1GHz
· Taking following as a starting point to further discuss which information needed including for information disclosure:
· [Number of models tested by the labs]
· Number of vendors that produced the models
· Percentage of tested devices per vendor
· Percentage of models per production year
· [Power Class of the devices]
· Bands n1, n5, n8, n28, n77 are the first priority. 
· Requirements for stand-alone (SA) mode are the first priority.




In the last RAN4 meeting, the group reached plenty of agreements on FR1 MIMO OTA requirements related work as below [2]. 
	Issue 2-2-1: Noise impact on MIMO OTA performance at low bands
<Agreement>: 
· RAN4 should study low band noise issue. 
· Labs should first exclude the impact of noise before performing MIMO OTA measurements, especially for frequency bands <1GHz. 
Issue 2-2-2: FR1 MIMO OTA lab alignment activity and measurement campaign
<Agreement>: 
· Perform a low-band lab alignment activity at Band n28, to cross-validate the measurement results from different labs and ensure the validity of the data pool for requirements definition. 
· The low-band lab alignment will be performed at Band n28 and no new lab alignment is needed for other bands<1GHz in Rel-18.
· Labs should first examine and exclude the impact of noise before submitting PAD measurement results.
· For bands <1GHz (n5/n8/n28), measurement campaign should not start before concluding low-band lab alignment activity.
· For bands >1GHz (n1/n77), no new lab alignment is needed, and measurement campaign can start among Rel-17 aligned labs at an early stage. 
· Discuss and conclude the framework and time plan for the FR1 lab alignment at RAN4#106-bis-e (Apr 2023). 



In this contribution, we propose a framework and a time plan for FR1 MIMO OTA performance requirements development based on the WID [1], the recent agreements in WF [2], as well as Rel-17 lab alignment outcome [3] and approved frameworks [4,5]. The framework can be updated based on the discussion outcomes during this meeting. 
[bookmark: OLE_LINK18][bookmark: OLE_LINK23]2	Framework for FR1 MIMO OTA performance requirements development (for approval)
2.1 Overall work flow 
The overall work flow of FR1 MIMO OTA performance requirements development for bands <1GHz (n5/n8/n28) and bands >1GHz (n1/n77) are illustrated in Figs. 1 (a) and (b), respectively. 
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(a) for bands <1GHz (n5/n8/n28)                    (b) for bands >1GHz (n1/n77)
Fig. 1.  Work flow of FR1 MIMO OTA performance requirements development
[bookmark: _Hlk119613207]In general, FR1 MIMO OTA performance requirements will be derived based on a measurement data pool of commercial devices per band. To establish valid and trustable measurement data pools for defining FR1 MIMO OTA requirements, the following activities are required before measurement campaigns. 
· For bands <1GHz (n5/n8/n28)
· Channel Model Validation: Companies shall complete channel model validation before submitting measurement results, validation results should be submitted to RAN4 for review. Details of the channel model validation is specified in Section 2.2.1. 
· Lab Alignment Activity: A new FR1 MIMO OTA lab alignment activity is required at band n28 in Rel-18. Only aligned labs can share measurement results into the data pool for defining FR1 MIMO OTA requirements for bands < 1GHz. Details of the lab alignment activity is specified in Section 2.2.3.
· For bands >1GHz (n1/n77) 
· Channel Model Validation: Companies shall complete channel model validation before submitting measurement results, validation results should be submitted to RAN4 for review. Details of the channel model validation is specified in Section 2.2.1. 
· Note: Rel-17 aligned labs do not need to submit channel model validation results for band n77, because the channel model validation results for band n78 are applicable to band n77 due to the same channel model and validation frequency. 
· No new lab alignment activity is required. Only Rel-17 aligned labs (Apple, CAICT, CMCC&BUPT, Huawei, MediaTek, Xiaomi) can share measurement results into the data pool for defining FR1 MIMO OTA requirements for bands > 1GHz.
Detailed working procedures for FR1 MIMO OTA performance requirements development are described in Section 2.2. 
2.2 Detailed working procedures 
2.2.1 Channel Model Validation
1. The purpose of Channel Model Validation is to ensure that the channel models are correctly implemented and hence capable of generating the propagation environment, as described by the model, within the test zone of the MPAC system. 
2. The channel model validation measurements shall be performed as described in Annex C.3 of TS 38.151, including:
a. Power Delay Profile (PDP) 
b. Doppler/Temporal correlation
c. Spatial correlation
d. Cross-polarization
e. Power validation
3. Channel model: FR1 UMi CDL-C, as specified in Annex C.1 of TS 38.151
4. Test band: n1, n5, n8, n28; Test frequency: as specified in Tables C.3.1-1 and C.3.1-2 of TS 38.151
· Note: 	According to TS 38.151, n5 and n8 share the same channel model validation frequency, therefore, only one set of channel model validation results needs to be submitted for these two bands.
5. Pass/fail limits: as defined in Annex C.4 of TS 38.151
[bookmark: _Hlk118833135]2.2.2 Lab Alignment Activity 
1. The purpose of Lab Alignment Activity is to ensure there is no unexpected lab deviation and establish full trust and confidence on the measurement results. At least 3 participating labs and [2-4] PADs are required. 
2. Test labs are invited to participate in the lab alignment activity, the following conditions should be fulfilled:
a. Participating labs shall complete channel model validation. 
b. Participating labs should have sufficient test resource to provide on-time measurement results without delay.
c. Participating labs should first examine and exclude the impact of noise before submitting PAD measurement results.
3. Test methodology: 
a. Test plan: 3GPP TS 38.151
b. Test system: MPAC
4. Test cases for Lab Alignment Activity:
a. Test band: n28
b. Number of test cases: [2-4] PADs 
c. Operation mode: NR Standalone (SA) 
d. Use scenario: Free space
5. Test results submission:
a. Use the same worksheet template to submit the measurement results (a template will be submitted to RAN4 meetings for approval)
b. The measurement results should be submitted to RAN4 by anonymous approach (the UE model shall not be disclosed publicly)
c. Results shall not be shared between labs before submitting to RAN4 meetings or sharing in the RAN4 reflector. Comparison and lab alignment analysis should only be done in RAN4 meetings/discussions
6. Lab alignment criteria:
a. The pass/fail criteria are defined as the maximum deviation between the measurement result and the reference value
b. The reference value will be derived based on the averaging approach (linear average in dBm) of lab alignment data pool from ≥ 3 labs
c. Apparent outliers (if identified) will not be considered in the average process for reference value. The PAD measurement result deviates over 1.5*preliminary MU (i.e., 4.55dB) from all the other labs’ results should be identified as apparent outlier.
d. [bookmark: _Hlk132038828]Pass/fail limit for lab alignment should be defined as X*preliminary MU (X is TBD) as baseline. 
7. Volunteer lab procedures:
a. PAD delivery scheme: Decide PAD delivery scheme after all the volunteer labs and PADs information being confirmed. 
b. PAD measurement time in each volunteer lab: finalize PAD measurement within [7] workdays, and deliver to the next lab ASAP with PAD delivery In/Out information shared in email-reflector.
2.2.3 Measurement Campaign
1. The purpose of Measurement Campaign is to collect measurement results of commercial devices from permitted labs for specifying FR1 MIMO OTA performance requirements.
2. Test cases for FR1 MIMO OTA Measurement Campaign:
a. Test bands: all listed bands in WID [1], i.e., n1, n5, n8, n28, n77; FFS whether and how to down-select
b. Use scenario: Free space
c. Operation mode: SA (first stage)
d. Powe class: PC3 (first stage)
3. Commercial device (Smartphone) selection criteria for FR1 MIMO OTA Measurement Campaign:
a. DUT capability: support for all the bands n1, n5, n8, n28, and n77 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
b. DUT variety: the selection of commercial devices should cover various of devices in the market. The following selection criteria can also be considered:
1) Year of production: 2020-2023
2) Brand variety
3) Price range (to cover different price ranges, including High/Mid/Low-end products)
4) Popularity
5) Number of bands supported
4. [bookmark: _Hlk95730354]Commercial devices preparation: test labs can prepare and collect commercial devices by themselves based on the above selection criteria. 
5. Measurement results submission:
a. Use the same worksheet template to submit the measurement results (a template will be submitted to RAN4 meetings for approval), based on the contribution-driven manner
b. The measurement results should be submitted to RAN4 by anonymous approach (the UE model should not be disclosed)
c. UE information disclosure: the following information should be shared: 
i. All FR1 bands supported by each UE
ii. Production year of each UE
iii. Other UE information disclosure: FFS based on the selection criteria in 3b. 
d. The allowed maximum number of submitted devices from each lab is [15] per band (depends on how many test labs will join the Measurement Campaign and the minimum number of data required for defining performance requirements). Meanwhile, labs are encouraged to provide as much data as possible within [15].
e. Only the results from aligned labs will be considered for specifying requirements, as described in Section 2.1. 
f. The progress in each lab is encouraged to be shared via the RAN4 reflector (e.g., how many devices have been measured and on which bands)
2.2.4 Specifying Performance Requirements 
1. Minimum number of devices for defining requirements for each band: [15]
2. Method of requirements derivation: per-band Data driven approach
3. The value at [85%] percentile of the CDF curve can be selected as the starting point for requirement discussion
4. Performance part of the work will proceed in a contribution-driven manner. 
2.3 Time plan
[bookmark: OLE_LINK17]2.3.1 Time plan for bands < 1GHz
1. Finalize the working procedure and time plan for FR1 Lab Alignment Activity at RAN4 #106-bis-e (Apr 2023). 
2. Lab volunteers and PADs announced at RAN4#106-bis-e or via email-reflector before the starting of RAN4#107 (22 May 2023) are considered. 
3. Conclude lab volunteers, PADs’ information, and delivery scheme at RAN4#107. PAD providers are encouraged to prepare PADs as early as possible. Lab Alignment Activity can start with the labs that complete channel model validation, after RAN4#107 immediately, if ≥ 3 lab volunteers and 3 PADs are ready. 
[bookmark: _Hlk133005879]4. Lab volunteers shall complete channel model validation before the starting of RAN4#108 (21 Aug 2023). The results shall be submitted to RAN4 by formal T-docs. Lab volunteer can also share the validation results via email-reflector before submitting to RAN4 meetings.
5. Collect all lab alignment measurement results from lab volunteers based on contribution-driven manner at RAN4#109 (Nov 2023). Conclude the lab alignment outcome in RAN4#109. Measurement Campaign can start after RAN4#109 immediately, if ≥ 3 labs are aligned.  (Lab volunteers that fail to complete PAD measurement and/or reach alignment at RAN4#109, if any, can have a chance to submit the PAD measurement results to RAN4#110 (Feb 2024) and be confirmed as aligned labs.)  
6. Conclude whether/how to down-select the bands in WID (n5/n8/n28) before the start of Measurement Campaign (RAN4#109).
7. Collect measurement results of commercial devices from aligned labs based on contribution-driven manner in RAN4#110 (Feb 2024) and RAN4#111 (Apr 2024). 
8. Conclude FR1 MIMO OTA performance requirements at or before RAN4#112 (May 2024). 
2.3.2 Time plan for bands > 1GHz 
1. Measurement Campaign for bands > 1GHz can start with the Rel-17 aligned labs that complete channel model validation at an early stage. The channel model validation results shall be submitted to RAN4 by formal T-docs. 
2. Conclude whether/how to down-select the bands in WID (n1/n77) before the start of Measurement Campaign (RAN4#108 is suggested).
3. Collect measurement results of commercial devices from the labs based on contribution-driven manner no later than RAN4#110 (Feb 2024). 
4. Conclude FR1 MIMO OTA performance requirements no later than RAN4#112 (May 2024). 

Proposal 1: Approve the framework and time plan defined in this contribution. Further refinement is not precluded based on discussion outcomes in future meetings.
3	Conclusion
In this contribution, we propose a framework and a time plan for FR1 MIMO OTA performance requirements development.
Proposal 1: Approve the framework and time plan defined in this contribution. Further refinement is not precluded based on discussion outcomes in future meetings.
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