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Introduction
This email thread is focused on AI 9.8.2.1 System parameter assumption and UE architecture.
Topic #1: System parameter assumption and UE architecture
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300195
	Nokia, Nokia Shanghai Bell
	Observation 1: Single fixed AoA offset will not cover all the relevant practical use cases.
Observation 2: In single-DCI scheme, the performance of a given pair of AoAs for a given UE orientation would be dominated by the worst link and may be inferior to that of single direction reception.
Observation 3: The performance of UE will be the best when the orthogonality of the 2 beams is achieved. Otherwise, the interference of the 2 beams will be introduced into the system. Based on the statistics of the tests for the specific UE (see Figure 3), the interference happens more often when the AoA of 2 beams become smaller.
Observation 4: In real deployment scenarios, small AoA offset is possible.
Proposal 1: For fixed relative AoA separation for UE RF requirement test set up, single fixed AoA offset should not be considered.
Proposal 2: With fixed test-probe for AoA1, the offset angles for defining the AoA2 should be selected from the candidates   and .
Proposal 3: With small AoA separation and single-DCI scheme, the UE RF requirements may need to be relaxed as compared to the current requirements for single direction reception.
Proposal 4: For the multi-DCI scheme, we suggest keeping the legacy spherical coverage requirement in the standard, but we can also consider reasonable relaxation depending on AoA separation due to the inter-beam interference between the 2 beams.
Proposal 5: RAN4 to define a different set of UE RF requirements for single-DCI and multi-DCI schemes.
Proposal 6: For deriving UE RF requirements, small AoA offset must not be ignored.

	R4-2300267
	Apple
	Proposal 1:	To have the unified requirement concept for UEs supporting multi-DCIs as for UEs supporting single DCI, RAN4 can focus on fully overlapping in time and in frequency, supported by UE capabilities “multiDCI-MultiTRP-r16” and “overlapPDSCHsFullyFreqTime-r16.”
Proposal 2:	Use MMSE-IRC as receiver assumptions for defining RF requirement for both sDCI and mDCI. Besides the two UE processing assumptions, no further consideration of other “joint detect/decode” aspect in UE BB processing for mDCI is assumed.
Proposal 3:	If there is some performance difference between sDCI and mDCI, such difference can be reflected in the requirement.
Proposal 4: 	It remains to be seen if it is necessary to specify minimum network benefit for enhanced UE, given RAN4 is going to specify some spherical coverage requirement.

	R4-2301233
	ZTE
	Observation 1: In order to match both inter-cell and intra-cell TRP, different fixed AoA offset values are needed.
Observation 2: In order to match the variable locations of UE, different fixed AoA offset values are needed.
Proposal 1: Multiple fixed AoA offset values should be introduced, the number of fixed AoA offset values are FFS.
Proposal 2: To define single set of requirements for both sDCI and mDCI, fully overlapping in time and non-overlapping/fully overlapping in frequency should be taken as the starting point for mDCI.

	R4-2301461
	OPPO
	Proposal 1: The range AoA angular separation is proposed as 30 degree to 150 degree.
Proposal 2: It is proposed that UE can satisfy the RF requirement with UE’s declaration on the preferred fixed AoA separation between 30 degree to 150 degree.

	R4-2301573
	vivo
	Observation 1: For indoor and Dense Urban scenario, the AoA separation is distributed between 0° and 180° and it is hard to further narrow down the AoA separation range.
Observation 2: The impact of AoA separation will be mitigated when separation becomes larger but the impact is also related to the dedicated UE implementation. 
Proposal 1: UE declares 2 AoA separation values from 2 AoA separation pools for verification
· one is a range for small AoA separation [30, 90], and another is a range for larger separation (90,180].
· Each pool has only a limited number of separation values, the specific value is FFS
Proposal 2: The AoA separation value should be an integer multiple of the test grid.

	R4-2302522
	Keysight
	Observation 1: For single DCI schemes, only the total throughput (TP) can be measured, i.e., the TP and thus EIS metric cannot be determined per AoA.
Observation 2: From a TE vendor perspective, the Joint 2 AoA Sensitivity approach 1 (single-DCI scheme) is preferred ease of implementation, reduced test time, and lack of ambiguity
Observation 3: The number of polarization combinations and the joint 2 AoA sensitivity approaches (single-DCI schemes) have a large effect on test time while the number of AoA2 probes does not affect test time significantly.
Observation 4: For multi-DCI schemes, TP and EIS/sensitivity can be determined per AoA.
Proposal 1: For optimized AoA1 and AoA2 test point/perceived DL direction coverage, apply a full rotation in  and a half rotation in .
Proposal 2: For optimized AoA1 and AoA2 test point/perceived DL direction coverage, utilize constant-step size grids only.
Proposal 3: For optimized AoA1 and AoA2 test point/perceived DL direction coverage, place the AoA2 probes in the xz plane.
Proposal 4: OEMs and chipset vendors to comment on the directionality of the AoA1-AoA2 DL orientation vectors, e.g., whether reciprocity of the TRPs will tolerate the observed directionality.
Proposal 5: Limit the polarization combinations for the 2-DL spherical coverage test case pending feedback from OEMs and chipset vendors.
Proposal 6: OEMs and chipset vendors to provide feedback on the 2 presented Joint 2 AoA Sensitivity approaches in Table 4 for single-DCI schemes and whether two different AoA1 and AoA2 DL levels can yield the same target total TP.
Proposal 7: OEMs and chipset vendors to provide feedback on how the Total Joint 2 AoA Sensitivity, TJ2AS, is determined from the Joint 2 AoA Sensitivities for each polarization combination, i.e., . TJ2AS = f(J2ASAoA1q, AoA2q, J2ASAoA1q, AoA2f, J2ASAoA1f, AoA2q, J2ASAoA1f, AoA2f)
Proposal 8: For single-DCI scheme with parametric test approach, select the 2 AoA spherical coverage test procedure outlined in Figure 4.
Proposal 9: In order to keep multi-AoA DL spherical coverage test times manageable for single-DCI scheme with parametric test approach, it is proposed to limit the number of polarization combinations to 2 and to select the 2 AoA sensitivity approach #1.
Proposal 10: For multi-DCI scheme with parametric test approach, select the 2 AoA spherical coverage test procedure outlined in Figure 6.
Proposal 11: For the non-parametric test approach, select the multi-AoA spherical coverage test procedure outlined in Figure 8.
Proposal 12: Feedback from industry is requested whether the test approach for multi-AoA spherical coverage should be based on a parametric or a non-parametric test




Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: fixed AoA offset
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 1-1-1: number of fixed AoA offsets needed for defining the requirement
· Proposals
· Option 1: Multiple fixed AoA offset values should be introduced. (Nokia, ZTE, LGE)
· Option 2: Small AoA offset must not be ignored. (Nokia)
· Option 3: Single UE declared offset. (OPPO)
· Option 4: UE declares 2 AoA separation values from 2 AoA separation pools for verification (vivo)
· one is a range for small AoA separation [30, 90], and another is a range for larger separation (90,180].
· Each pool has only a limited number of separation values, the specific value is FFS
· Recommended WF
· TBA

Issue 1-1-2: Range of AoA offset values
· Proposals
· Option 1:   and  (Nokia, OPPO).
· Option 2:  ,  and   (vivo)
· Recommended WF
· TBA

Issue 1-1-3: AoA offset value should be an integer multiple of the test grid. (vivo)
· Proposals
· Recommended WF
· TBA

Sub-topic 1-2: sDCI and mDCI
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 1-2-1: requirements for sDCI and mDCI
· Proposals
· Option 1: RAN4 to define a different set of UE RF requirements for single-DCI and multi-DCI schemes. (Nokia)
· Option 2: If there is some performance difference between sDCI and mDCI, such difference can be reflected in the requirement. (Apple)
· Recommended WF
· TBA

Issue 1-2-2: mDCI scenario
· Proposals
· Option 1: To have the unified requirement concept for UEs supporting multi-DCIs as for UEs supporting single DCI, RAN4 can focus on fully overlapping in time and in frequency, supported by UE capabilities “multiDCI-MultiTRP-r16” and “overlapPDSCHsFullyFreqTime-r16.” (Apple)
· Option 2: To define single set of requirements for both sDCI and mDCI, fully overlapping in time and non-overlapping/fully overlapping in frequency should be taken as the starting point for mDCI. (ZTE)
· Recommended WF
· TBA

Issue 1-2-3: receiver assumption
· Proposals
· Option 1: Use MMSE-IRC as receiver assumptions for defining RF requirement for both sDCI and mDCI. Besides the two UE processing assumptions, no further consideration of other “joint detect/decode” aspect in UE BB processing for mDCI is assumed. (Apple)
· Process only 2 TRP-RX pairs– In this case we only consider two TRP to RX pairs - TRP1-RX1 and TRP2-RX2. The signal from TRP2 to RX1 and TRP1 to RX2 is treated as interference. 
· Jointly process all TRP-RX combinations – In this case we consider all combinations of TRP to RX pairs – TRP1-RX1, TRP1-RX2, TRP2-RX1, TRP2-RX2, like 4x4 MIMO.
· Recommended WF
· TBA

Sub-topic 1-3: minimum network benefit for enhanced UE
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 1-3-1:  minimum network benefit for enhanced UE
· Proposals
· Option 1: It remains to be seen if it is necessary to specify minimum network benefit for enhanced UE, given RAN4 is going to specify some spherical coverage requirement. (Apple)
· Recommended WF
· TBA

Sub-topic 1-4: Testing
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 1-4-1:  Testing aspects
· Proposals
· From Keysight:
· Proposal 1: For optimized AoA1 and AoA2 test point/perceived DL direction coverage, apply a full rotation in  and a half rotation in .
· Proposal 2: For optimized AoA1 and AoA2 test point/perceived DL direction coverage, utilize constant-step size grids only.
· Proposal 3: For optimized AoA1 and AoA2 test point/perceived DL direction coverage, place the AoA2 probes in the xz plane.
· Proposal 4: OEMs and chipset vendors to comment on the directionality of the AoA1-AoA2 DL orientation vectors, e.g., whether reciprocity of the TRPs will tolerate the observed directionality.
· Recommended WF
· TBA

