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Introduction
This topic is for general and UE RF agendas of Rel-18 NR HST FR2 enhancement. In this meeting contributions cover following agendas:
· 9.12.2	RF requirements for intra-band carrier aggregation (CA) scenario	
· 9.12.3	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
Topic #1: RF requirements for intra-band CA
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2301678
	Nokia, Nokia Shanghai Bell
	The agreement should be revised to: Intra-band contiguous CA for both UL and DL are in the scope of Rel-18 FR2 HST enhancement work item.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 Scope of intra-band CA
Sub-topic description: In RAN WG4 Meeting #104bis-e meeting, the WF for RF (R4-2217735) has been approved with the following agreement:
	Agreement: Intra-band contiguous and non-contiguous CA for both UL and DL are in the scope of Rel-18 FR2 HST enhancement work item.


And feature CR was endorsed in R4-2217030.
According to the note in Table 5.2A.1-1 of latest TS 38.101-2, in contribution R4-2301678 it is proposed to only consider intra-band contiguous CA
Open issues and candidate options before meeting:
Issue 1-1: Scope of intra-band CA
· Proposals
· Option 1: intra-band contiguous CA (R4-2301678)
· Option 2: both intra-band contiguous and non-contiguous CA (moderator: previous agreement in R4-2217735)
· Recommended WF
· Moderator: first of all check the note in Table 5.2A.1-1 in implemented CR R4-2214430, and then discuss how to proceed. Suggest to keep previous agreement while addressing the note issue in other thread (CR R4-2301246 in R17 maintenance agenda AI5.2.8.2 could address this issue if agreed).

Topic #2: RF requirement for simultaneous multi-panel operation
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300998
	Samsung
	Observation 1: before deciding whether to specify RF requirements for bi-directional scenario, consensus should be achieved firstly whether there is performance degradation for multi-RX compared with legacy single RX
Proposal 1: it is proposed to determine how to specify RF requirements for bi-directional scenario after Multi-RX DL WI has conclusion on 2AoA spherical coverage requirement concept.
Observation 2: simultaneous multi-panel operation enhancement for the uni-directional RRH deployment scenario requires ”RRH paired” deployment on both sides of the track
Observation 3: boresight beam can not be used for simultaneous multi-panel operation for uni-directional RRH deployment scenario 
Observation 4: Operator feedback is needed regarding feasibility of ‘RRH paired’ uni-directional deployment with 150m distance to the track on both sides.
Observation 5: the uni-directional simultaneous multi-panel operation requires upgrading the UE panel assumption from 2 panels to 4 panels.
Observation 6: new UE assumption with 4 panels still have worse performance under uni-directional scenario than that of bidirectional scenario.
Proposal 2:	Uni-directional RRH deployment scenario is concluded not feasible for simultaneous multi-panel operation unless there is deployment plan.

	R4-2301581
	Huawei, HiSilicon
	Proposal 1: No RF requirement is specified for multi-panel reception in Rel-18.
Observation 1: RF requirements for FR2 HST multi-panel reception could be further studied in Rel-19 if the necessity is identified.

	R4-2301679
	Nokia, Nokia Shanghai Bell
	Observation 1: The RF module placement and/or orientation of a HST PC6 devices can be completely different from that of a PC3 devices, i.e., handheld mobile phone. As a result, the interference between two RF modules in PC6 can be much less than that in PC3
Observation 2: For Cat#1 the interferences between RF modules can be ignored.
Observation 3: The interferences between 2 beams are studied in FR2_multiRx_UERF (as discussed in R4-2300195) for PC3. 
Proposal 1: Focus on developing RF requirements for the bi-directional deployment scenario.
Observation 4: The AoA directions of the PC6 antenna modules placed on top of the train should be well separated with large angles. 
Observation 5: Given the available information it can be defined to use the beams based on the codebook approach already supported by the RAN1 design. 
Observation 6: The multi-panel operation in the uni-directional deployment in Figure 4 is feasible when RRH is far from track. However, the interference of two beams/panels can be strong due to very small AoA separation. 
Proposal 2: RAN4 should consider mitigation techniques to separate the two beams in the uni-directional deployment scenario as depicted in Figure 4. 
Proposal 3: RAN4 shall discuss how spherical coverage is to be considered for HST PC6 in Rel-18.
Observation 6: In the bi-directional deployment scenarios, the beams are sent to two directions and cover two areas with each still covering the same spherical coverage as before in Rel- 17. Therefore, we can consider doubling the spherical coverage in total, which cover about 20% of entire sphere.
Observation 7: In the uni-directional deployment scenarios, the beams are sent to one direction and cover the same areas as before. Therefore, we can consider using the same spherical coverage as that in Rel-17.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 bi-directional deployment scenario
Sub-topic description: feasibility was confirmed last meeting and focus on requirement this meeting
Open issues and candidate options before meeting:
Issue 2-1: RF requirements for bi-directional scenario
· Proposals
· Option 1: it is proposed to determine how to specify RF requirements for bi-directional scenario after Multi-RX DL WI has conclusion on 2AoA spherical coverage requirement concept (R4-2300998)
· Option 2: No RF requirement is specified for multi-panel reception in Rel-18. RF requirements for FR2 HST multi-panel reception could be further studied in Rel-19 if the necessity is identified (R4-2301581)
· Option 3: Focus on developing RF requirements for the bi-directional deployment scenario. RAN4 shall discuss how spherical coverage is to be considered for HST PC6 in Rel-18. (R4-2301679)
· Recommended WF
· TBA

Sub-topic 2-2 uni-directional deployment scenario
Sub-topic description: feasibility need to be discussed with priority; requirements can be discussed assuming feasible. For feasibility discussion, in last meeting uni-directional scenario A was agreed not feasible and thus the feasibility discussion is only focused on uni-directional scenario B with “RRH pair” deployment.
	Scenario
	Ds (meter)
	Dmin (meter)
	Ds_offset (meter)

	A
	700
	10
	10

	B
	700
	150
	100
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Open issues and candidate options before meeting:
Issue 2-2-1: feasibility of uni-directional scenario
· Proposals
· Option 1: Uni-directional RRH deployment scenario is concluded not feasible for simultaneous multi-panel operation unless there is deployment plan (R4-2300998)
· Option 2: RAN4 should consider mitigation techniques to separate the two beams in the uni-directional deployment scenario as depicted in Figure 4 (R4-2301679)
· Recommended WF
· TBA

Issue 2-2-2: requirements for uni-directional scenario (assume uni-directional scenario is feasible)
· Proposals
· Option 1: using the same spherical coverage as that in Rel-17 (R4-2301679)
· Option 2: other
· Recommended WF
· TBA
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