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Introduction
This email thread is focused on AI 8.8.2.1 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

	R4-2218043
	Qualcomm
	Observation 1: In the UE RF requirement context, sDCI UEs have equal or better demod performance than mDCI due to superior diversity gain. 
Observation 2: Treatment of mDCI UEs can represent a significant scope expansion that could jeopardize the completion of the agreed baseline case (sDCI UEs). 
Proposal: UE RF requirements for mDCI UEs will be specified after completion of the requirement design and specification process for sDCI UEs. Specification of mDCI requirements shall not gate the entry of sDCI requirements into the standard.

	R4-2218165
	Apple
	Observation 1:It is preferable to support both single DCI and multi-DCIs deployments from operators’ perspective.
Observation 2:It is preferable to consider requirements for UE supporting either single DCI or multi-DCIs from the beginning.
Proposal 1:To have the same requirement for UEs supporting multi-DCIs as for UEs supporting single DCI, RAN4 can focus on fully overlapping in time and non-overlapping in frequency, supported by UE capability “multiDCI-MultiTRP-r16.” FFS if RAN4 should focus on fully overlapping in time and frequency (supported by another UE capability “overlapPDSCHsFullyFreqTime-r16”)
Proposal 2:Since how the UE decodes different layers of data is implementation-dependent and there are different levels of “jointly detect/decode” in BB processing, further clarification is needed before we can decide if and how to apply the condition of “jointly detect/decode.”
Proposal 3:The same numerology (SCS and CP) is assumed for the two AoAs.
Proposal 4: Further clarification is needed on “minimum benefit” in “•	FFS on how to determine a minimum benefit that a UE must demonstrate when configured for this feature.”

	R4-2218330
	Nokia
	Observation 1: The UE architecture restricting the number of beams pointing in similar direction would best perform in multi-DCI scheme due to potential power imbalance between the Rx chains. 
Observation 2: In single-DCI, the performance of a given pair of AoAs for a given UE orientation would be dominated by the worst link. 
Proposal 1: The requirements need to differentiate whether the AoA separation is small or large. 
Proposal 2: Both single-DCI and multi-DCI scenarios should be considered to accommodate different UE architectures.
Proposal 3: Requirements in the large AoA separation area may be close to current requirements for single direction reception whereas requirements in the small AoA separation may be further relaxed.

	R4-2218556
	Samsung
	Observation 1:	single TRP deployment scenario with a reflective path is not necessary to be considered in deriving UE RF requirement for the 4 layer DL MIMO feature.
Proposal 1:	non-co-located multi-TRP deployment scenario should be considered as the deployment assumption in deriving UE RF requirement for the 4 layer DL MIMO feature.
Observation 2:	scenario #1 shown in Figure 2 for the good 4 layer coverage deployment requires high investment, brings additional interference and high power imbalance.
Observation 3:	scenario #3 shown in Figure 4 for the poor 4 layer coverage deployment shows smaller power imbalance and large 2AoA angle separation, but only provide very limited applicable 4 layer coverage.
Observation 4:	detailed 4 layer deployment scenarios are important aspects for UE RF requirement derivation in terms of 2AoA angle separation, power imbalance, even test set up.
Proposal 2:	it is proposed to discuss and agree the detailed deployment scenario assumption before deriving relevant UE RF requirements. Further discussion among scenario #1~#3 in Figure 2~4 are beneficial for moving forward.
Proposal 4:	UE panel assumption should accommodate antenna gain imbalance between panels.

	R4-2218873
	vivo
	Observation 1: The single DCI and multi-DCI schemes can have similar performance only if they have similar performance on estimating the interference channel characteristic.  
Proposal 1: For UE supporting multi-DCI based MTRP and MIMO operation, the capability overlapPDSCHsFullyFreqTime-r16 needs to be supported.
Proposal 2: For the UE supporting multi-DCI scheme, configure all PDCCHs with same TCI state but with different CORESETPoolIndex during the test.
Proposal 3: The multi-DCI verification should be based on the situation that both separate and joint HARQ feedback does not need to be enabled, i.e., the ACK/NACK feedback should not be scheduled within a slot during the test.
Proposal 4: The single DCI and multi-DCI should have the same DMRS configuration during the test.

	R4-2219124
	Xiaomi
	Proposal 1: UE RF requirements shall not preclude UEs that do not support the single DCI scheme in Rel-18.
Proposal 2: One set of requirements is expected for single DCI scheme and multiple DCI scheme, the requirements could be defined based on single DCI scheme firstly, then further study whether additional requirements or some tolerances are needed for multiple-DCI.

	R4-2219192
	ZTE
	

	R4-2219852
	Keysight
	Observation 1: Fixed AoA2 probes yield different DL directions perceived by the DUT.
Observation 2: Probes aligned in the xz plane generally provide a wider angular coverage for AoA2 when compared to probes aligned in the yz plane.
Observation 3: When the AoA2 probes are placed in the xz plane, probe antenna DL q/f polarizations map to DUT q/f polarizations, while when AoA2 probes are placed in the yz plane, probe antenna DL q/f polarizations generally map to a combination of DUT q/f polarizations.
Observation 4: From a TE vendor perspective, the most “real-world” behaviour would require the antenna DL polarizations to match the perceived UE DL polarizations
Observation 5: 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 6: 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 7: 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 8: For multi-DCI schemes, TP and EIS/sensitivity can be determined per AoA.
Proposal 1: Limit the polarization combinations for the 2-DL spherical coverage test case pending feedback from OEMs and chipset vendors.
Proposal 2: OEMs and chipset vendors to provide feedback on whether the antenna DL polarizations should match the perceived UE DL polarizations
Proposal 3: OEMs and chipset vendors to provide feedback on the 2 presented Joint 2 AoA Sensitivity approaches in Table 11 for single-DCI schemes and whether two different AoA1 and AoA2 DL levels can yield the same target total TP.
Proposal 4: 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 5: For single-DCI scheme, select the 2 AoA spherical coverage test procedure outlined in Figure 6.
Proposal 6: In order to keep 2-DL multi-AoA spherical coverage test times manageable for single-DCI schemes, it is proposed to limit the number of polarization combinations to 2 and to select the 2 AoA sensitivity approach #1.
Proposal 7: For multi-DCI scheme, select the 2 AoA spherical coverage test procedure outlined in Figure 8.

	R4-2219868
	Rohde & Schwarz
	Observation 1: options 2b-1 and 2b-2 should be precluded as they suffer from same issues as a system enabling full degrees of freedom for 2 active AoA.
Observation 2: the option Full set AoA1 + Full set AoA2 can only be implemented with test setup Option 4b (sequential test with UBF).
Observation 3: the option Fixed AoA1(s) + Full set AoA2, when relative orientation between AoA1 and AoA2 is variable, can only be implemented with test setup Option 3 (2-axes positioner between DUT and AoA1, fixed AoA2 with respect to DUT elevation).
Observation 4: the option Full set AoA1 + Full set AoA2, when relative orientation between AoA1 and AoA2 is fixed, is the same as Fixed offset(s) between AoA1 and AoA2.
Observation 5: the option Fixed offset(s) between AoA1 and AoA2 can only be implemented with test setup Option 2a (2-axes positioner for DUT, fixed AoA1 and several AoA2 with respect to chamber with fixed angular offset).
Observation 6: the usage of AoA1 and AoA2 differ between the UE RF requirement sessions and the FR2 OTA testability session depending on the option.
Observation 7: the minimum separation between probes is 30º for IFF and 5º for DFF.
Observation 8: the usage of DFF for any of the 2 active AoA has a major impact on the scalability of the methodology.
Observation 9: the minimum angular separation for option 3 is in the range of 15 to 20º.
Observation 10: the minimum angular separation for option 4b is only limited by the DUT capability.




Related proposals
	R4-2218557
	Samsung
	Proposal 3:	RAN4 should consider multi-DCI together with single DCI when deriving RF requirements. The configuration and requirements should accommodate worst case between single DCI UE and multi-DCI UE aiming to specify same RF requirements.




The moderator can suggest a limited number of papers which could be presented.
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: sDCI and mDCI
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 1-1-1: WI scope as it pertains to mDCI/sDCI
· Proposals
· Option 1: Treatment of mDCI UEs can represent a significant scope expansion that could jeopardize the completion of the agreed baseline case (Qualcomm).
· Option 2: Both single DCI and multi-DCIs deployments should be supported by RF requirement. (Apple, Nokia, Xiaomi, Samsung)
· Recommended WF
· TBA

Issue 1-1-2: sDCI and mDCI: schedule of requirement work
· Proposals
· Option 1: It is preferable to consider requirements for UE supporting either single DCI or multi-DCIs from the beginning (Apple, Samsung).
· Option 2: UE RF requirements for mDCI UEs will be specified after completion of the requirement design and specification process for sDCI UEs. Specification of mDCI requirements shall not gate the entry of sDCI requirements into the standard (Qualcomm, Xiaomi)
· Recommended WF
· TBA

Issue 1-1-3: sDCI and mDCI: same requirement or different requirement
· Proposals
· Option 1: To have the same requirement for UEs supporting multi-DCIs as for UEs supporting single DCI, RAN4 can focus on fully overlapping in time and non-overlapping in frequency, supported by UE capability “multiDCI-MultiTRP-r16.” FFS if RAN4 should focus on fully overlapping in time and frequency (supported by another UE capability “overlapPDSCHsFullyFreqTime-r16”) (Apple)
· Option 2: RAN4 should consider multi-DCI together with single DCI when deriving RF requirements. The configuration and requirements should accommodate worst case between single DCI UE and multi-DCI UE aiming to specify same RF requirements (Samsung)
· Option 3: The single DCI and multi-DCI schemes can have similar performance only if they have similar performance on estimating the interference channel characteristic. For UE supporting multi-DCI based MTRP and MIMO operation, the capability overlapPDSCHsFullyFreqTime-r16 needs to be supported. (vivo)
· Option 4: One set of requirements is expected for single DCI scheme and multiple DCI scheme, the requirements could be defined based on single DCI scheme firstly, then further study whether additional requirements or some tolerances are needed for multiple-DCI. (Xiaomi)
· Option 5: For setting the UE RF requirement when the UE is configured with 2 active TCI states, single DCI scheme is adopted as a baseline, if the UE supports single DCI scheme. If the UE only support multi-DCI scheme, multi-DCI is used.(Nokia)
· Recommended WF
· TBA

Issue 1-1-4: sDCI and mDCI: clarification of joint demod
· Proposals
· Option 1: Since how the UE decodes different layers of data is implementation-dependent and there are different levels of “jointly detect/decode” in BB processing, further clarification is needed before we can decide if and how to apply the condition of “jointly detect/decode.” (Apple).
· Recommended WF
· TBA

Sub-topic 1-2: Deployment scenario assumption
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 1-2-1: Deployment scenario assumption
· Proposals
· Option 1: non-co-located multi-TRP deployment scenario should be considered as the deployment assumption in deriving UE RF requirement for the 4 layer DL MIMO feature. (Samsung)
· Option 2: It is proposed to discuss and agree the detailed deployment scenario assumption before deriving relevant UE RF requirements. Further discussion among scenario #1~#3 in Figure 2~4 are beneficial for moving forward. (Samsung)
· Recommended WF
· TBA

Sub-topic 1-3: Numerology
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 1-3-1:  Numerology assumption
· Proposals
· Option 1: The same numerology (SCS and CP) is assumed for the two AoAs. (Apple)
· Recommended WF
· TBA

Sub-topic 1-4: Panel assumption
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 1-4-1:  Panel assumption
· Proposals
· Option 1: UE panel assumption should accommodate antenna gain imbalance between panels. (Samsung)
· Option 2: Further clarification is needed on “minimum benefit” in “•	FFS on how to determine a minimum benefit that a UE must demonstrate when configured for this feature.”(Apple)
· Recommended WF
· TBA

