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1.	Introduction
In RAN4#98e meeting, three solutions have been agreed as prioritized methods for test time reduction objective, i.e. 1-MG (new Measurement Grid), 2-RSRP (RSRP(B) based RX beam peak search), and 3-Single Pollink (Single link polarization for EIRP test), as shown in the approved WF [1]. In RAN4#98e-bis meeting, progress has been achieved for each method, as shown in the approved LS [2] and WF [3]. RAN4 agreed new measurement grid for beam peak search was informed to RAN5; RAN4 confirms RSRP is feasible to find the RX beam peak direction; single Pollink is agreed applicable for all EIRP test depends on UE declaration.
So the remaining issues for the three prioritized methods are:
· Derive new measurement grid for spherical coverage and TRP
· Discuss test procedure of RSRP(B) based RX beam peak search
· Finalize the TP for single Pollink
In this contribution, we further discuss above open issues and our view is presented.
2. 	Discussion
2.1	New measurement grid
New measurement grid for TX/RX beam peak search has been agreed in RAN4 and informed to RAN5 with test time improvement factor as around 3.Table 2.1-1 Min Number of Grid Points for TX/RX Beam Peak Search


	                   Antenna
              Assumption

Grid Type
	8x2
	4x2
	Factor of Improvement

	Constant-Step Size
	1106
	366
	3.0

	Constant-Density
	800
	275
	2.9



According to the agreement of last meeting (the spherical coverage and TRP measurement grid based on 4x2 antenna array should also be defined in this SI), the remaining issue is to derive the new measurement grid for spherical coverage and TRP. In last meeting, the simulation assumption and MU alignment was agreed: reuse the antenna array location defined in TR38.810 for Rel-15 spherical coverage measurement grid to keep the simulation parameters consistency (front and back, in the centre).
Based on the discussion of last meeting [4], initial simulation results of spherical coverage shows the potentiality of test time reduction improvement factor is around 2, which is also a significant enhancement. With the agreed simulation assumption, it is expected that the new measurement grid for spherical coverage and TRP can be finalized for both constant-step size grid type and constant-density grid type.
Since it was agreed that the new spherical coverage and TRP measurement grid should also be defined in this SI, so it is natural to capture the outcome into TR38.884. Moreover, a new LS to RAN5 is needed to update the new measurement grid for spherical coverage and TRP.
According to latest TR38.884 (3GPP TR 38.884 V0.3.0 (2021-04)) [5], the applicability of new measurement grid is as following:
It is therefore the 4x2-antenna-based measurement grids are agreed as an additional option for FR2 test cases, but not replace previous 8x2 based measurement grids. The selection of measurement grid based on 4x2 or 8x2 is based on optional vendor declaration. By default, 4x2-based measurement grids can be adopted for FR2 PC3 test cases.
When sending the new LS to RAN5, it is suggested to capture the PC3 default information “by default, 4x2-based measurement grids can be adopted for FR2 PC3 test cases.”
[bookmark: _Ref1149451]Proposal 1:	capture the outcome of new measurement grid into TR38.884 while update new measurement grid for beam peak search/spherical coverage/TRP to RAN5 via LS with the PC3 default information included as well, i.e., “by default, 4x2-based measurement grids can be adopted for FR2 PC3 test cases.”

2.2	RSRP(B) based RX beam peak search	
The definition of RX beam peak direction in core specification TS38.101-2 is as following:
RX beam peak direction: direction where the maximum total component of RSRP and thus best total component of EIS is found

In last meeting, RAN4 confirms that RSRP is feasible to find the beam peak direction. Moreover, in real network UE relies on RSRP to find best beam rather than EIS. So it is natural to determine RX beam peak direction based on RSRP and then measure EIS at that single direction to obtain REFSENS, consequently, a local EIS scan is not necessary. What RAN4 needs to do is to configure proper SNR side condition for UE RSRP measurement, so that an additional MU is not needed.
Proposal 2:	For the RX beam peak search test case, adopt RSRP based beam peak search and RSRP&EIS based beam peak search is not necessary. RAN4 needs to specify proper SNR side condition and additional MU is not needed.

2.3	Single Pollink	
Single link polarization measurement was agreed applicable for not only 2TX EIRP, but also for 1TX EIRP, and the applicability is based on UE declaration [3]:
· For EIRP test, whether single Pollink is randomly selected (from either theta Pollink or phi Pollink) or test under 2 link directions, depends on UE declaration

With above agreement, the single Pollink method can be finalized with a TP to general EIRP test procedure. 
Proposal 3:	finalize the single Pollink method with a TP to general EIRP test procedure.
For the convenience of TP discussion, a proposed test procedure update based on TR38.810 is presented in Annex.
3. 	Conclusion
Proposal 1:	capture the outcome of new measurement grid into TR38.884 while update new measurement grid for beam peak search/spherical coverage/TRP to RAN5 via LS with the PC3 default information included as well, i.e., “by default, 4x2-based measurement grids can be adopted for FR2 PC3 test cases.”
Proposal 2:	For the RX beam peak search test case, adopt RSRP based beam peak search and RSRP&EIS based beam peak search is not necessary. RAN4 needs to specify proper SNR side condition and additional MU is not needed.
Proposal 3:	finalize the single Pollink method with a TP to general EIRP test procedure.
For the convenience of TP discussion, a proposed test procedure update based on TR38.810 is presented in Annex.
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5.	Annex
Test procedure to accommodate Single Pollink
For the convenience of TP discussion, following test procedure update based on TR38.810 is presented:

5.2.1.3.7	TX Beam Peak direction search and EIRP Spherical Coverage
The beam peak search and spherical coverage test procedure apply to DUTs with different beam correspondence capability, as defined in TS 38.306 [19]. For the purpose of DUT refining TX beam with beam correspondence capability, the System Simulator shall assure the presence of downlink reference signals including both SSB and CSI-RS and Type D QCL shall be maintained between SSB and CSI-RS. 
The TX beam peak direction is found with a 3D EIRP scan (separately for each orthogonal downlink polarization). The TX beam peak direction search grid points for this single grid approach are defined in Annex G.2. Alternatively, a coarse and fine grid approach could be used according to the definition in Annex G.2.4. 
The measurement procedure includes the following steps for each of the points in the grid:
1)	Select any of the three Alignment Options (1, 2, or 3) from Tables C.2-1 through C.2-3 to mount the DUT inside the QZ. 
2)	Position the DUT in DUT Orientation 1 from Tables C.2-1 through C.2-3. 
3)	Connect the SS (System Simulator) with the DUT through the measurement antenna with PolLink= to form the TX beam towards the measurement antenna.
4)	DUT refines its TX beam toward that direction depending on DUT’s beam correspondence capability which shall match OEM declaration: 
	if  DUT’s beam correspondence capability is [bit-1], then DUT autonomously chooses the corresponding TX beam for PUSCH transmission using downlink reference signals to transmit in the direction of the incoming DL signal, which is based on beam correspondence without relying on UL beam sweeping 
	if DUT’s beam correspondence capability is [bit-0], then DUT chooses the TX beam for PUSCH transmission which is based on beam correspondence that relies on both DL measurements on downlink reference signals and network-assisted uplink beam sweeping.
5)	Lock the beam and send continuously power control "up" commands in every uplink scheduling information to the UE
6)	Measure the mean power Pmeas(PolMeas=PolLink=) of the modulated signal arriving at the power measurement equipment (such as a spectrum analyser, power meter, or gNB emulator).
7)	Calculate EIRP (PolMeas=PolLink=) by adding the composite loss of the entire transmission path for utilized signal path, LEIRP,θ, and frequency to the measured power Pmeas(PolMeas=PolLink=)
8)	Measure the mean power Pmeas (PolMeas=PolLink=) of the modulated signal arriving at the power measurement equipment.
9)	Calculate EIRP (PolMeas=PolLink=) by adding the composite losses of the entire transmission path for utilized signal path, LEIRP,ϕ, and frequency to the measured power Pmeas (PolMeas=PolLink=) 
10)	Calculate total EIRP(PolLink=) = EIRP(PolMeas=PolLink=) + EIRP(PolMeas=PolLink=) 
11)	Unlock the beam.
12)	Connect the SS (System Simulator) with the DUT through the measurement antenna with PolLink=polarization to form the TX beam towards the measurement antenna.
13)	Repeat steps 4) to 1211).
14)	Advance to the next grid point and repeat steps 3 through 13 until measurements within zenith range 0o≤  ≤90o have been completed
15)	After the measurements within zenith range 0o≤  ≤90o have been completed and 
a)	if the re-positioning concept is applied to the TX test cases, position the device in DUT Orientation 2 (either Options 1 or 2) from Tables C.2-1 through C.2-3 for the Alignment Option selected in Step 1. For the TX beam peak search in the second hemisphere, perform steps 3 through 14 for the range of zenith angles 90o<  ≤0o. 
b)	if the re-positioning concept is not applied to the TX test cases, continue steps 3 through 13 for the range of zenith angles 90o<  ≤180o
For beam correspondence capability [bit-0] DUT, the above step 4) can be further clarified as following sub-steps:
4.1) DUT uses downlink reference signals to select proper RX beam and uses autonomous beam correspondence to select the TX beam. 
4.2) SS configures M=8 SRS resources to DUT, with the field spatialRelationInfo omitted and the field usage set as ‘beamManagement’. In case DUT supports less than 8 SRS resources, SS configures the number of SRS resources according to the maximum number of SRS resources indicated by UE capability signalling. Additionally, for codebook based PUSCH transmission, SS configures a semi-persistent SRS resource set with the field usage as ‘codebook’.
4.3) Based on the TX beam autonomously selected by DUT, DUT chooses TX beams to transmit SRS-resources configured by SS. 
4.4) Based on measurement of the received beamManagement SRS, SS chooses the best SRS beam beam and, if needed, updates the spatial relation information between the semi-persistent codebook SRS resources and the SS selected beamManagement SRS resource in the activation MAC CE of the semi-persistent SRS resource. The SS indicates in the SRS Resource Indicator (SRI) field in the scheduling grant for PUSCH, if present, the SRS resource within the semi-persistent SRS resource set whose spatial relation is linked to the best detected SRS beam.
4.5) DUT transmits PUSCH corresponding to the SRS resource indicated by the SRI.
If a DUT declares supporting single link polarization measurement, above test procedures can be simplified based on random selection of link polarization, i.e., either PolLink=polarization corresponding to steps 3) to 11) or PolLink=polarization corresponding to steps 12) to 13) is enough for both TX beam peak direction search and EIRP spherical coverage.
[bookmark: _GoBack]The TX beam peak direction is where the maximum total component of EIRP(PolLink=) or EIRP(PolLink=) is found. 
The EIRP results from the TX beam peak search using the minimum number of grid points as described in Annex G.2 can be re-used for EIRP spherical coverage. In case a coarse beam peak grid is used for TX beam peak search, using the minimum number of grid points defined in Annex G.3.3.2.3, the EIRP results can be re-used for EIRP spherical coverage.
In case a separate test is performed for EIRP spherical coverage, the procedure above shall be followed using the minimum number of grid points defined in Annex G.3.3.2.3 for spherical coverage.
The EIRPtarget-CDF is then obtained from the Cumulative Distribution Function (CDF) computed using maximum(EIRP(PolLink=), EIRP(PolLink=)) for all grid points. When using constant step size measurement grids, a theta-dependent correction shall be applied, i.e., the PDF probability contribution for each measurement point is scaled by sin(θ).

