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1	Introduction 
At RAN4#105, a WF on FR2 UE RF requirements for 2AoA DL Rx [1] was agreed. In this contribution, we focus on two issues discussed in the WF:
· Same UE RF requirements for mDCI vs sDCI
· Minimum network benefit for enhanced UE 
2	Discussion
2.1 Same UE RF requirements for mDCI vs sDCI
In the WF [1], the following agreements were made:

Agreement
· Strive to define single set of requirements for both sDCI and mDCI. 
· Further study is needed to understand the difference between sDCI and mDCI and how to accommodate such difference in single set of requirements if feasible. 

To have a fair comparison between sDCI (assuming SDM scheme) and mDCI, and to make sure that “true” MIMO mode is considered in the requirement, we propose the following mDCI scenario.
· Fully overlapping PDSCH in time. The UE capability “multiDCI-MultiTRP-r16” indicates whether the UE supports multi-DCI based multi-TRP and support of fully/partially overlapping PDSCHs in time and non-overlapping in frequency. To support “true” MIMO mode, we propose fully overlapping in time. In addition, partially overlapping in time can complicate channel estimate and increase UE complexity, it is preferred to focus on the case of the fully overlapping PDSCH in time. 
· Fully overlapping in frequency. To enable fully overlapping in frequency, the UE needs to support another UE capability “overlapPDSCHsFullyFreqTime-r16.”

Although we are discussing RF requirement, it is necessary to discuss the BB receiver assumption since the throughput-based spherical coverage requirement is verified by having the UE meet a certain throughput target for a defined reference measurement channel (RMC), as discussed in our companion RF contribution [2]. So far, MMSE-IRC receiver is the baseline receiver for NR and we propose to use it for discussing RF requirement too. 

As shown in Fig. 1, the UE could process the streams received from multi-RX in one of two ways:
1. Process only 2 TRP-RX pairs– In this case we only consider two TRP to RX pairs - TRP1-RX1 and TRP2-RX2. The signal from TRP2 to RX1 and TRP1 to RX2 is treated as interference. 
2. Jointly process all TRP-RX combinations – In this case we consider all combinations of TRP to RX pairs – TRP1-RX1, TRP1-RX2, TRP2-RX1, TRP2-RX2, like 4x4 MIMO.
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Figure 1. Different UE processing assumption with multi-RX

There would be difference in the performance between the two assumptions and we should further decide the baseline assumption for defining requirements in RAN4. 
There was some discussion on “joint detect/decode,” which would require more advanced UE BB processing. Besides the two UE BB processing approaches, we think any BB aspects can be left to UE implementation and there is no need to impose any restriction on UE implementation.
Furthermore, there may be some performance difference between mDCI (on the condition of fully overlapping in time and frequency) and sDCI SDM, depending on the detailed assumption on the DMRS transmitted from the two TRPs, which will impact how the MMSE-IRC works. As a result, in the throughput-based spherical coverage requirement, different DL power level between mDCI and sDCI can be used if we assume the ratio of qualified AoA pairs to the total measured AoA pairs is set to be the same. It is important to note that the same requirement framework/concept is used for both sDCI and mDCI, although the requirement parameters may be different.

Proposal 1:	To have the unified requirement concept for UEs supporting multi-DCIs as for UEs supporting single DCI, RAN4 can focus on fully overlapping in time and in frequency, supported by UE capabilities “multiDCI-MultiTRP-r16” and “overlapPDSCHsFullyFreqTime-r16.”

Proposal 2:	Use MMSE-IRC as receiver assumptions for defining RF requirement for both sDCI and mDCI. Besides the two UE processing assumptions, no further consideration of other “joint detect/decode” aspect in UE BB processing for mDCI is assumed.

Proposal 3:	If there is some performance difference between sDCI and mDCI, such difference can be reflected in the requirement.

2.2 Minimum network benefit for enhanced UE
In the WF [1], there are the following agreement:

· Proposals
· Option 1: Simulation domain requirement only (R4-2218042): The minimum network benefit for an enhanced UE is 10., where 0<X <3 dB is FFS
·  determines FOMBL, the UE’s baseline network benefit (legacy rank1 DL functionality) based on a uniform density grid
·  determines FOM2AoA, the UE’s network benefit when configured for 2AoA reception
· Where the AoA pairs are chosen based on the UE’s preferred fixed relative angular AoA separation, and the underlying directions over all AoA pairs are corrected for any non-uniform distributed in space. The FOM is taken as the worst-case value across all DL polarization possibilities, to capture impact of inter-beam interference. 
· Option 2: (others)
Agreement (in chairman notes): 
· FFS on how to specify the RF requirements to ensure the minimum benefit of two AoAs for the network.
On Option 1, the proposed FoM is based on the concept of average EIS. However, this is not fully aligned with the R15 spherical coverage requirement, in which only the 50%-ile point is verified and UE’s performance over half of the sphere is left to UE implementation without requirement. Furthermore, the FoM seems to suggest that the two AoA is used to increase receiver diversity instead of supporting 4 layer MIMO, which is not the common understanding.

While we understand the intent to discuss minimum network benefit, we wonder if this is necessary given that RAN4 is going to specify some RF requirement to verify the UE’s two AoA reception performance, e.g., our throughput-based spherical coverage requirement, in which how well a UE is able to support two AoAs on the sphere is verified. 

Regarding “minimum benefit,” it is unclear what benefit should be considered. In our understanding, as the UE can support two AoAs simultaneously, there is a clear benefit of increased throughput (up to four layer MIMO vs. up to two layer MIMO in single AoA) or robustness against beam blocking in one AoA. From the network’s perspective, configuring two TCI states to a UE capable of simultaneous two AoA reception is up to the network. As such, having UEs supporting better or worse two-AoA spherical coverage is not expected to degrade system performance.

Proposal 4: 	It remains to be seen if it is necessary to specify minimum network benefit for enhanced UE, given RAN4 is going to specify some spherical coverage requirement.

3	Conclusions
In this contribution, we make the following proposals.

Proposal 1:	To have the unified requirement concept for UEs supporting multi-DCIs as for UEs supporting single DCI, RAN4 can focus on fully overlapping in time and in frequency, supported by UE capabilities “multiDCI-MultiTRP-r16” and “overlapPDSCHsFullyFreqTime-r16.”

Proposal 2:	Use MMSE-IRC as receiver assumptions for defining RF requirement for both sDCI and mDCI. Besides the two UE processing assumptions, no further consideration of other “joint detect/decode” aspect in UE BB processing for mDCI is assumed.

Proposal 3:	If there is some performance difference between sDCI and mDCI, such difference can be reflected in the requirement.

Proposal 4: 	It remains to be seen if it is necessary to specify minimum network benefit for enhanced UE, given RAN4 is going to specify some spherical coverage requirement.
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