[bookmark: _Hlk6897498][bookmark: _Hlk3548187][bookmark: _Toc508617208]3GPP TSG-RAN5 Meeting #86-e		R5-200330r1
Electronic Meeting, 17th – 28th February 2020 

Agenda item:	5.3.2.17
Source:	Keysight Technologies
[bookmark: _Hlk517280009]Title:	On RRM MUs including AP#85.22
Document for:	Discussion and Endorsement
Introduction
This contribution is addressing the action point AP#85.22 opened in the last meeting including an MU discussion captured in the WF.
Discussion
The following action point was opened last meeting:
	Action ID
	sWG
	Action
	Responsible
	Relevant Tdoc
	Deadline

	AP#85.22
	RF
	Decide which test methodology is used for MU analysis for RRM FR2 
	R&S, KEYS, Anritsu, Samsung, Qualcomm
	R5-199500
	RAN5#86


which resulted from a discussion in the meeting which test methodology shall be used for MU and likely MTSU purposes. As stated in the WF [1]
	[AP] Decide in which methodology will the MU analysis be based DFF, IFF or both


The applicability of test methodologies for FR2 RRM was updated in the last meeting. While the permitted test methodologies are defined as follows [2]:
	7.1.3.2 RRM baseline setup 
The RRM baseline setup shall fulfil the capabilities detailed in this section. 
The following permitted test setups are considered for OTA RRM testing: 
- DFF test setup as described in Clause B.2.2. 
- Simplified DFF test setup as described in Clause B.2.3. 
- IFF test setup as described in Clause B.2.4. 
- Enhanced IFF test setup based in the IFF test setup described in Clause B.2.4, with the enhancements described in this clause.


the applicability to 1 AoA and 2 AoA test cases is defined as follows [2]:
	N ≥ NMAX_AoAs, where NMAX_AoAs is the maximum number of simultaneously active (emulating signal) angles of arrival AoAs. The NMAX_AoAs for the different permitted test methods is: 
- For UE RRM baseline measurement setup based on DFF, the supported NMAX_AoAs = 2. 
- For UE RRM baseline measurement setup based on simplified DFF, the supported NMAX_AoAs = 1. 
- For UE RRM baseline measurement setup based on IFF, the supported NMAX_AoAs = 1. 
- For UE RRM baseline measurement setup based on enhanced IFF, the supported NMAX_AoAs = 2.


In other words, DFF and IFF methodologies with corresponding measurement setups are both applicable and permissible to 1 and 2 AoA test cases. 
[bookmark: _Ref31310548]Observation 1: DFF and IFF methodologies with corresponding measurement setups are both applicable and permissible for 1 and 2 AoA test cases
The applicability of test methodologies to measurement uncertainty was also agreed in the last meeting and specified in [2]
	Measurement Uncertainty: 
- The threshold MU for the equivalence framework for RRM will be based on direct far field (DFF) test method for D ≤ 5 cm and on indirect far field (IFF) test method for D > 5 cm. If the MTSU for the IFF test method for D ≤ 5 cm is finalized before DFF, the IFF MTSU shall be used as provisional threshold MU until DFF is completed.


As agreed, the DFF test methodology shall be the baseline for FR2 RRM MU analyses but the MU analyses for the IFF test methodology should be tracked together with the DFF methodology.
[bookmark: _Ref31310549]Observation 2: The DFF test methodology shall be used as the baseline for FR2 RRM for D≤5cm, while IFF test methodology shall be used as the baseline for FR2 RRM for D>5cm. 
For FR2 RRM, IFF and DFF methodologies should be captured in parallel and independently.
[bookmark: _Ref31310550]Proposal 1: Capture the MU analyses based on DFF and IFF in parallel and independently of each otherIn addition to the MU analyses based on DFF methodology, capture the IFF MU analyses in parallel.

Additionally, the WF discussed two possible approaches on how to determine the MU for 1 AoA tests [1], i.e., 
	· RRM test cases can be divided in 1AOA tests and 2AOA tests [1] 
· There are two possible approaches to treat the MU for 1AOA tests:
· A) Base the MU analysis on 1AOA TE setup
· B) Base the MU analysis on the 2AOA TE setup
· Decision could not be reached in RAN5 #85
· [AP] For RAN5 #86, try to conclude which method, A) and/or B), shall be used


In this contribution, we share our views on this discussion.
In the WF, those two approaches were introduced on how to handle 1 AoA RRM MU and two options were provided likely based on the assumption that the 2 AoA test setup has a higher MU, MU2AOA, than the 1 AoA test setup, MU1AOA. In retrospect, this likely should have been approached differently, e.g., by clearly stating the underlying assumptions. Essentially, it is important to determine whether 1 AoA test cases can be performed in a 2 AoA test setup if it is shown that that the 2 AoA test setup has a higher MU, MU2AOA, than the 1 AoA test setup, MU1AOA. It is our view that this should be permitted in order to allow labs more flexibility and make efficient use of 2 AoA test setups. 
[bookmark: _Ref31310551]Observation 3: To allow labs more flexibility and make efficient use of 2 AoA test setups, it should be permitted for 1 AoA test cases to be performed in 2 AoA test setup if it is shown that that the 2 AoA test setup has a higher MU, MU2AOA, than the 1 AoA test setup, MU1AOA.
If it is shown later that the 2 AoA test setup has a lower MU, MU2AOA, than the 1 AoA test setup, MU1AOA, it should be obvious that the 1 AoA test cases can be performed in a 2 AoA test setup while the higher 1 AoA MU should be considered the baseline for MTSU. 
[bookmark: _Ref31310552]Observation 4: If it is shown later that the 2 AoA test setup has a lower MU, MU2AOA, than the 1 AoA test setup, MU1AOA, it should be obvious that the 1 AoA test cases can be performed in a 2 AoA test setup while the higher 1 AoA MU should be considered the baseline for MTSU.
Since no data has been made available yet to confirm any assumption, it is too early to choose either Option A or B from the WF at this time. For instance, there is a possibility that MU2AOA < MU1AoA, as the QoQZ MU of a 1 AoA test setup could be larger than the QoQZ of a 2 AoA test setup due to reduced chamber size. 
At this point, it is proposed that the MU analyses for 1 AoA and 2 AoA to be tracked separately and to allow 1 AoA test cases to be performed in an 2 AoA test setup even if the MU of the 2 AoA test setup exceeds the MU of the 1 AoA test setup.
[bookmark: _Ref31357620][bookmark: _Ref31310553]Proposal 2: Track the MU analyses for 1 AoA and 2 AoA separately and allow 1 AoA test cases to be performed in a 2 AoA test setup even if the MU of the 2 AoA test setup exceeds the MU of the 1 AoA test setup 
Conclusion
The following observations and proposals were made in this contribution
Observation 1: DFF and IFF methodologies with corresponding measurement setups are both applicable and permissible for 1 and 2 AoA test cases
Observation 2: The DFF test methodology shall be used as the baseline for FR2 RRM for D≤5cm, while IFF test methodology shall be used as the baseline for FR2 RRM for D>5cm.
Observation 3: To allow labs more flexibility and make efficient use of 2 AoA test setups, it should be permitted for 1 AoA test cases to be performed in 2 AoA test setup if it is shown that that the 2 AoA test setup has a higher MU, MU2AOA, than the 1 AoA test setup, MU1AOA.
Observation 4: If it is shown later that the 2 AoA test setup has a lower MU, MU2AOA, than the 1 AoA test setup, MU1AOA, it should be obvious that the 1 AoA test cases can be performed in a 2 AoA test setup while the higher 1 AoA MU should be considered the baseline for MTSU.
Proposal 1: Capture the MU analyses based on DFF and IFF in parallel and independently of each otherIn addition to the MU analyses based on DFF methodology, capture the IFF MU analyses in parallel.
Proposal 2: Track the MU analyses for 1 AoA and 2 AoA separately and allow 1 AoA test cases to be performed in a 2 AoA test setup even if the MU of the 2 AoA test setup exceeds the MU of the 1 AoA test setup
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