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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:
· 8.13.2	RF requirements for intra-band carrier aggregation (CA) scenario	
· 8.13.3	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
· [bookmark: _GoBack]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 endorse the draft feature CR for simultaneous multi-panel operation. If there is still open issue not converged during this meeting, TBD or square bracket can be used in the draft feature CR for endorsement.
Topic #1: RF requirements for intra-band CA
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2307429
	Huawei, HiSilicon, Samsung
	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 R4-2217030



Open issues summary
Sub-topic 1-1 feature CR for intra-band CA
Sub-topic description: According to work plan, feature CR for intra-band CA is supposed to be agreed this meeting.
Open issues and candidate options before meeting:
Issue 1-1: Is feature CR R4-2307429 agreeable?
· Proposals
· Option 1: Yes
· Option 2: No (please suggest how to revise)
· Recommended WF
· The content of the formal feature CR R4-2307429 is exactly the same as previously endorsed draft CR R4-2217030, so it should be agreeable.

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

	R4-2307212
	Huawei, HiSilicon
	Proposal 1: Multi-Rx coverage requirement is specified based on selected values of θ and ϕ.
Proposal 2: Adopt the AoA set definition in Table 1 or Table 2 for Multi-Rx coverage requirement definition.
Proposal 3: Adopt “legacy requirement + 0.5dB” as the starting point for DL power level requirements. 

	R4-2307939
	Samsung
	Observation 1: spherical coverage performance degradation due to simultaneous multi-panel operation under bi-directional deployment scenario is negligible.
Proposal 1: it is proposed to reuse exact the same spherical coverage evaluation areas and the same DL power level requirements as legacy.
Proposal 2: it is proposed to verify 2AoA spherical coverage of FR2 HST UE with 150° angular separation in theta of UE coordination.
Observation 2: there might be 3 options for multi-RX DL requirements to be captured as following
· Option 1: existing single carrier clause 7.3
· Option 2: new clause with dedicated suffix 7.3E
· Option 3: new sub-clause 7.11
Proposal 3: it is proposed to create new suffix E for multiple angle of arrival, and 2AoA spherical coverage requirements for FR2 PC6 are captured under 7.3E clause.

	R4-2307940
	Samsung
	Draft feature CR for RF requirements of FR2 HST multi-panel operation
Summary of change:
1. add new suffix ‘E’ for multiple angle of arrival in clause 4.3
2. introduce 2AoA spherical coverage requirement for PC6 UE in new clause 7.3E
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 for AoA
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 UE 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

	R4-2308413
	Nokia, Nokia Shanghai Bell
	Observation 1: the inter-beam interference happens when the sidelobes of another beam is strong. However, the angle of arrival (AoA) separation/offset of the antenna beams is large as shown in Figure 2, the sidelobes are very low in the AoA direction of the other beam. 
Observation 2: based on the size of the PC6 UE 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: suggests that the test angles should be a combination chosen from 120 – 180 degrees in the elevation plane and from 105 – 180 degrees in the azimuth plane, and the angles combination should be not fixed in the standard.



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.
Remaining issues of 2AoA spherical coverage for bi-directional deployment scenario include DL power level, the 2AoA area. According to work plan, draft feature CR for simultaneous multi-panel operation is supposed to be endorsed this meeting. So the draft feature CR is also listed in sub-topics for discussion.
Sub-topic 2-1 DL power level for 2AoA spherical coverage
Sub-topic description: WF of last meeting:
· Further discuss the DL power level requirements
· “legacy requirement + XdB, X>=0” as the starting point for DL power level
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)
· Option 2: legacy requirement + 0.5dB (Huawei)
· Recommended WF
· TBA

Sub-topic 2-2 AoA area for 2AoA spherical coverage
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: AoA area for 2AoA spherical coverage
· Proposals
· Option 1: Multi-Rx coverage requirement is specified based on selected values of θ and ϕ.(Huawei)
· Option 1a: covers the case that RRHs are located at both sides of the track
            Table 1 AoA set in each spherical coverage area
	
	θ (degree)
	ϕ (degree)

	AoA set 1
	60, 75, 90
	-37.5, -22.5, -7.5, 7.5, 22.5, 37.5

	AoA set 2
	60, 75, 90
	142.5, 157.5, 172.5, 187.5, 202.5, 217.5



· Option 1b: covers the case that RRHs are located at single side of the track
               Table 2 AoA set in each spherical coverage area
	
	AoA configuration 1
	AoA configuration 2

	
	θ (degree)
	ϕ (degree)
	θ (degree)
	ϕ (degree)

	AoA set 1
	60, 75, 90
	-37.5, -22.5, -7.5
	60, 75, 90
	7.5, 22.5, 37.5

	AoA set 2
	60, 75, 90
	187.5, 202.5, 217.5
	60, 75, 90
	142.5, 157.5, 172.5



· Option 2: suggests that the test angles should be a combination chosen from 120 – 180 degrees in the elevation plane and from 105 – 180 degrees in the azimuth plane, and the angles combination should be not fixed in the standard (Nokia)
· Option 3: 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 (Samsung)
· Recommended WF
· [Moderator] Verification of all possible angular separations or all measurement grid points between AoA1 and AoA2 relies on full freedom test system which was agreed not supported in Rel-18 FR2 OTA SI and Rel-18 Multi-RX DL WI.
Sub-topic 2-3 impacted clause in TS 38.101-2
Sub-topic description: it is necessary to discuss which clause the FR2 HST Multi-RX feature is to be captured in TS 38.101-2
Open issues and candidate options before meeting:
Issue 2-3: impacted clause in TS 38.101-2
· Proposals
· Option 1: existing single carrier clause 7.3
· Option 2: new clause with dedicated suffix 7.3E (Samsung)
· Table 4.3-1: Definition of suffixes
	Clause suffix
	Variant

	None
	Single Carrier

	A
	Carrier Aggregation (CA)

	B
	Dual-Connectivity (DC)

	C
	Supplement Uplink (SUL)

	D
	UL MIMO

	E
	Multiple Angle of Arrival (AoA)

	NOTE:	Suffix D in this specification represents either polarized UL MIMO or spatial UL MIMO. RF requirements are same. If UE supports both kinds of UL MIMO, then RF requirements only need to be verified under either polarized or spatial UL MIMO.



· Option 3: new sub-clause 7.11
· Recommended WF
· TBA
Sub-topic 2-4 draft feature CR for simultaneous multi-panel operation
Sub-topic description: According to work plan, draft feature CR for simultaneous multi-panel operation is supposed to be endorsed this meeting.
Open issues and candidate options before meeting:
Issue 2-4: draft feature CR for simultaneous multi-panel operation
· Proposals
· draft feature CR is provided in R4-2307940 (Samsung)
· Recommended WF
· [Moderator] According to work plan, draft feature CR for simultaneous multi-panel operation is supposed to be endorsed this meeting. A revised Tdoc number may be needed to update the draft CR based on discussion of all issues in Topic #2.

