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1. Introduction
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. 
In the approved WF [1] of last meeting, agreements were achieved regarding many HST specific aspects in which the outcome of Multi-RX DL WI may not be applicable, including spherical coverage area, DL power level, angular separation, UE orientation, AoA+ offset and AoA- offset, etc. 
The open issues are as following:
	Sub-topic #1 bi-directional deployment scenario
Issue 1-1: 2AoA spherical coverage area and DL power requirement
· Proposals
· Proposal 1: Extend the one-directional spherical coverage to bi-directional spherical coverage. We can consider using the same one-directional spherical coverage in both forward and backward directions for bi-directional scenarios. (Nokia 4480)
· Proposal 2: Regarding M% coverage, FR2 PC6 devices are specific and the 2AoA coverage area should be exactly the same as that of legacy 1AoA area, i.e., Area-1 and Area-2. (Samsung 4831)
· Proposal 3: the starting point of YdBm value should also be the legacy 1AoA spherical coverage spec in dBm of PC6. (Samsung 4831)
· 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
· Further discuss the DL power level requirements
· “legacy requirement + XdB, X>=0” as the starting point for DL power level

Issue 1-2: interference mode assumption
· Proposals
· Proposal 1: RAN4 to decide the interference mode assumption between mode 1 and mode 2. (Huawei 4631)
· Interference mode 1: only activate two RRHs transmitting two layers at the same time
· Interference mode 2: all the RRHs (>2 RRHs) transmit two layers at the same time
· Agreement
· Interference mode 1, i.e., at most two RRHs are transmitting at the same time on different layers.
 
Issue 1-3: void (merged to Issue 1-1)
Issue 1-4: angular separation
· Proposals
· Proposal 1: it is proposed to adopt single angular separation value, i.e. 150° in theta of UE coordination. (Samsung 4831)
· Agreement
· 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.




It can be seen that the UE RF requirements are getting converged and it is time to initiate the feature CR discussion. In this contribution, we further discuss above remaining issues firstly, and then we discuss how to implement the feature CR for simultaneous multi-panel operation of FR2 PC6. 
2 Discussion 
2.1 Remaining issues
The agreed starting point for 2AoA spherical coverage area is Area-1 and Area-2, and starting point for DL power requirement are “legacy requirement + XdB, X>=0”. The X value depends on how much the interference would be. The agreed interference mode assumption is as following:
· Interference mode 1, i.e., at most two RRHs are transmitting at the same time on different layers.
According to the simulation provided in [2], the SNR degradation is less than 0.1dB at most, and in most cases the SNR degradation is even less than 0.01dB, refer to Figure 4 of [2], copied below for convenience:
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Figure.1 SNR degradation simulation results from [2]

The data demonstrates that spherical coverage performance degradation due to simultaneous multi-panel operation under bi-directional deployment scenario is negligible. So it is proposed to reuse exact the same spherical coverage evaluation areas and the same DL power level requirements as legacy.
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.
Regarding angular separation, the multi-RX DL WI requirements are to be established based on particular angular separation(s) due to testability constraints. In the simulation campaign of Multi-RX DL WI, all the angular separation values in the list {30°, 60°, 90°, 120°, 150°, 180°} are considered and among them {30°, 60°, 90°, 120°, 150°} have been confirmed feasible in testability based on the agreement from FR2 OTA SI.
For multi-RX of HST, though it was agreed in last meeting that UE should satisfy requirements for all possible angular separations as long as the two AoAs are from Area-1 and Area-2 respectively, there is still problem that it is not testable to verify all possible angular separations. The angular separations between the two AoAs from Area-1 and Area-2 may not be any value in the list of {30°, 60°, 90°, 120°, 150°, 180°}.
As we have analyzed in our previous contribution [3], 150° angular separation in theta of UE coordination is feasible and testable for 2AoA spherical coverage of FR2 HST UE. An example of test implementation was given. In case of 15° constant step size measurement grid, 3 series of test could be run depending on different AoA1 theta value and AoA2 theta value with phi rotating along z-axis. Note that in coordination of test system, UE re-position may be needed between different tests.
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Figure.2 an example of test implementation

Proposal 2: it is proposed to verify 2AoA spherical coverage of FR2 HST UE with 150° angular separation in theta of UE coordination.
2.2 feature CR
With UE RF requirements getting converged, it comes to the stage of discussing the feature CR for RF requirements of FR2 HST multi-panel operation. Then there would be issue which clause the multiRX requirements would be written into. As the simultaneous multi-panel operation is still singgle carrier, so one possbility is to capture the multiRX requirements into clause 7.3.
On the other hand,  UL MIMO is also single carrier but U: MIMO requirements are specified into claused with dedicated suffix D. Similiarly, it is also a option to capture the multiRX requirement into clause 7.3E, i.e., creating a new suffix E for multiple angle of arrival:
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There is another possibility of creating a new sub-clause 7.11 for reception of multiple angle of arrival.
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
Option 1 will make single carrier requirements much more complicated. The isuse of option 3 is that the structure of specification would be diversified. Especially, in case there would be other reception requirements than 2AoA spherical coverage in the future, the 7.11 would have repeated sub-clauses for other reception requirements which are supposed to be in 7.4/7.5/7.6/etc respectively.
As we can see, though sensitivty test is not used but instead checking thoughtput directly for 2AoA spherical coverage, it is still reference sensitivity concept as the required downlink power is still assosiated with 95% of max thoughput. So the best choice would be to capture multi-RX requirements with option 2, i.e., creating a new suffix for multiple angle of arrival.
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.
The specification could be as following
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A draft CR based on above proposals is provided in [4].
3. Conclusion
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.
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Table 4.3-1: Definition of suffixes.

= Clause suffix- Variant-
- None. Single Carrier-

- A Carrier Aggregation (CA)-

- Bo Dual-Connectivity (DC)-

- c- Supplement Uplink (SUL)-

- D- UL MIMO.-

- Eo Multiple Angle of Arival (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.
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