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Introduction
Topic [135] is for general and UE RF agendas of Rel-18 NR HST FR2 enhancement. In this meeting contributions cover following agendas:
· 8.12.2	RF requirements for intra-band carrier aggregation (CA) scenario	
· [bookmark: _GoBack]8.12.3	RF requirement for simultaneous multi-panel operation for train roof-mounted FR2 high power devices	
Accordingly there are two topics for discussion:
· Topic #1: RF requirements for intra-band CA
· Topic #2: RF requirement for simultaneous multi-panel operation
For Topic #1, the target is to agree the feature CR for intra-band CA
For Topic #2, the target is to achieve consensus on remaining issues and agree the feature CR for simultaneous multi-panel operation.
Topic #1: RF requirements for intra-band CA
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2313024
	Huawei, HiSilicon, Samsung, Nokia, Nokia Shanghai Bell
	CR for power class 6 intra-band CA requirements
Summary of change:
· Introducing PC6 intra-band CA requirements for MPR, A-MPR, minimum output power, carrier leakage and in-band emission. For other requirements, existing requirements could be reused for PC6.
Other comments:
· CR content is exactly the same as the endorsed CR R4-2307429



Open issues summary
Sub-topic 1-1 feature CR for intra-band CA
Sub-topic description: in last meeting CR R4-2307429 was endorsed, it is submitted to this meeting for agreement.
Open issues and candidate options before meeting:
Issue 1-1: Is feature CR R4-2313024 agreeable?
· Proposals
· Option 1: Yes
· Option 2: No (please suggest how to revise)
· Recommended WF
· Option 1: Yes

Topic #2: RF requirement for simultaneous multi-panel operation
Both technical issues and feature CR need to be discussed. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311268
	Nokia, Nokia Shanghai Bell
	RF requirement for simultaneous multi-panel operation for train roof-mounted FR2 high power devices
Observation 1: the inter-beam interference happens when the sidelobes of another beam is strong. However, based on the simulation, the angle of arrival (AoA) separation/offset of the antenna beams is large, and the sidelobes are very low in the AoA direction of the other beam as shown in Figure 1.
Observation 2: based on the size of the PC6 UE (a train) and the various choice of antenna array design, it is possible to reduce the inter-beam interference to a neglectable level. 
Proposal 1: RAN4 to consider reusing Rel-17 RF requirement for Rel-18 FR2 bi-directional HST UEs. 
Proposal 2: As agreed in the last meeting, consider fixing the 2AoA angular separation in theta axis to 150 degrees in the simulation related to Issue 2-1.

	R4-2311783
	Qualcomm, Inc.
	FR2 HST RF
Observation 1: When we consider azimuthal plane, the boundaries of Area-1 and Area-2 are 105 degrees apart, while the one side coverage we considered in R17 with ~10dB EIRP drop in 37.5 degrees separation from the center. The separation of Area-1 and Area-2 is three times wider than the coverage of R17 PC 6 UEs, and therefore the interference across areas is negligible based on R17 coverage analysis.
Proposal 1: The R17 spherical coverage requirement is applicable to simultaneous 2AoA reception with the following assumption:
All possible angular separations are applicable for core requirements as long as the two test points are from Area-1 and Area-2 respectively; 150° angular separation in theta of UE coordination is used for test verification.
Note that the spherical coverage of FR2 HST is defined by the θ range (degree) and ϕ range (degree) in the reference coordinate system in Annex J.1. For R18 testing, we propose:
Proposal: Define spherical coverage requirements for PC6 2AoA reception with the same angles as R17 spherical coverage requirements on the reference coordination system defining the spherical coverage grid for 2AoA reception as described in [2] (moderator: R4-2311284).

	R4-2312511
	Samsung
	Discussion on RF requirements for FR2 HST multi-panel operation
Observation 1:	the simulation results show that the X value is around 0.1dB under ideal simulation assumption.
Observation 2:	the X value can be ignored if taking implementation aspects into account.
Proposal 1:	X=0dB and reuse the legacy EIS spherical coverage spec value as DL power level for HST 2AoA spherical coverage
Observation 3	UE coordinate system is exactly the same as the reference coordinate system for PC6 UE, and the test verification should follow the required reference coordinate system as indicated in Annex J.1 and the NOTEs in Table 6.2.1.6-3a of TS38.101-2

	R4-2313016
	Huawei, HiSilicon
	On Multi-panel RF requirements for NR FR2 HST enhancement
Proposal 1: For 2AoA spherical requirement, leverage the DL signal level of Rel-17 PC6 spherical requirement.
Proposal 2: During measurement, the DUT is rotated around x-axis.

	R4-2313228
	Samsung, Nokia, Nokia Shanghai Bell
	Feature CR for RF requirements of FR2 HST multi-panel operation
Summary of Change:
1. add new suffix ‘K’ for multiple AoA in clause 4.3
2. introduce 2AoA spherical coverage requirement for PC6 UE in new clause 7.3K
a) The concerned two AoA directions are selected from different coverage areas, i.e., Area-1 and Area-2 respectively
b) DL power level requirements of each AoA are the same as legacy EIS spherical coverage requierment
c) all possible angular separations are applicable for core requirements as long as the two test points are from Area-1 and Area-2 respectively; 150° angular separation in theta of reference coordination is used for test verification
d) no need to consider AoA+ offset and AoA- offset and different UE orientations
e) other agreements from Multi-Rx DL WI which are deemed applicable for PC6 UE



Open issues summary
In RAN4#106bis-e meeting, it was agreed that uni-directional simultaneous multi-panel operation is not pursued in Rel-18, so the requirements can be derived focusing on bi-directional deployment scenario.
The main remaining issues of 2AoA spherical coverage for bi-directional deployment scenario is the DL power level. According to the discussion of last meeting, it is also necessary to align the understanding of UE coordination system for test verification. According to work plan, feature CR for simultaneous multi-panel operation is supposed to be agreed this meeting, so the feature CR is also listed in sub-topics for discussion.
Sub-topic 2-1 DL power level for 2AoA spherical coverage
Sub-topic description: in the WF (R4-2310398) of last meeting, the options are:
· Option 1: legacy requirement + X, X=0.0dB (Samsung, Nokia)
· Option 2: legacy requirement + X, X=0.5dB (Huawei)
It was agreed that RAN4 is targeted to agree on X value this meeting based on the simulation and analysis
Open issues and candidate options before meeting:
Issue 2-1: DL power level for 2AoA spherical coverage
· Proposals
· Option 1: legacy requirement + 0.0dB (Samsung, Nokia, Huawei, Qualcomm)
· Recommended WF
· Option 1

Sub-topic 2-2 UE coordination system and rotation
Sub-topic description: WF of last meeting:
	·  Agreement
· For 2AoA spherical coverage area for bi-directional scenario, take legacy 1AoA spherical coverage area as the starting point, i.e., Area-1 and Area-2.
· The concerned two AoA directions should be selected from different coverage areas, i.e., Area-1 and Area-2 respectively
· Cover all possible angular separations in core requirements as long as the two test points are from Area-1 and Area-2 respectively
· FFS if 150° angular separation in theta of UE coordination can be considered for test verification.



Open issues and candidate options before meeting:
Issue 2-2-1: UE coordination system
· Proposals
· Option 1: aligned with Reference coordinate system in Annex J.1 of TS38.101-2  (Qualcomm, Samsung)
· Recommended WF
· Option 1
Issue 2-2-2: UE rotation in test verification
· Proposals
· Option 1: During measurement, the DUT is rotated around x-axis.  (Huawei)
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a) Theta of AoA pairs are [75 o, 75o]            b) Theta of AoA pairs are [60 o, 90o]
Figure 3 of R4-2313016  DUT rotates around x-axis

· Option 2: DUT rotation should be aligned with Multi-RX DL WI.  (Qualcomm, Samsung)

· Recommended WF
· TBA
Sub-topic 2-3 feature CR for simultaneous multi-panel operation
Sub-topic description: According to work plan, feature CR for simultaneous multi-panel operation is supposed to be agreed this meeting.
Open issues and candidate options before meeting:
Issue 2-3: Is feature CR R4-2313228 agreeable?
· Proposals
· Option 1: Yes
· Option 2: No (please suggest how to revise)
· Recommended WF
· TBA
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