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1	Introduction 
At RAN4#104bis, a WF on FR2 UE RF requirements for 2AoA DL Rx [1] was agreed, in which several issues require further discussion. In this contribution, we share our views on those open issues.
2	Discussion
2.1 On UE capabilities for the feature ”simultaneous DL reception with two different QCL TypeD RSs on single component carrier with up to 4 layer DL MIMO”
In the WF [1], the following agreements were made:

For UEs supporting single DCI, assume the following set of UE capabilities as pre-requisites:
· Support of simultaneousReceptionDiffTypeD-r16
· Support of singleDCI-SDM-scheme-r16
· Support of 4L DL MIMO 
For UEs supporting multi-DCIs, assume the following set of UE capabilities as pre-requisites:
· Support of simultaneousReceptionDiffTypeD-r16
· Support of multiDCI-MultiTRP-r16
· Support of 4L DL MIMO
FFS if and how RAN4 aims to specify the same RF requirements to accommodate both types of UEs 

Further consider the following options:
· Option 1: For setting the UE RF requirement when the UE is configured with 2 active TCI states, single DCI scheme is adopted as a baseline, if the UE supports single DCI scheme. If the UE only support multi-DCI scheme, multi-DCI is used. 
· Option 2: UE RF requirements shall not preclude UEs that do not support the single DCI scheme.
The key open issue is how to accommodate UEs only supporting multi-DCIs. 

First, it is understood that single DCI and multi-DCIs are both possible deployment options, depending on if ideal backhaul is available among TRPs. To give operators both options, it is necessary to specify requirement for UEs only supporting multi-DCIs. 

Observation 1:	 It is preferable to support both single DCI and multi-DCIs deployments from operators’ perspective.


Second, there are two options of specifying the requirements. This first option is to focus on single DCI case. When the requirement for single DCI is completed, RAN4 can continue to work on the requirement for multi-DCI case. The second option is to consider both cases from the beginning and specify requirements for both types of UEs. Given the uncertainty that by the time the single DCI requirement is completed, there is little time left to specify the multi-DCIs requirement, the second option is preferred.

Observation 2:	 It is preferable to consider requirements for UE supporting either single DCI or multi-DCIs from the beginning.

Third, we know the multi-DCI case includes various sub-cases in terms of UE support of fully/partially overlapping PDSCHs in time and non-overlapping/fully/partially overlapping in frequency. At the last meeting, there was discussions to consider restricting the multi-DCI case such that it is possible for RAN4 to specify the same RF requirements to accommodate both types of UEs. In what follows, we discuss in detail how this can be achieved.

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. As we know, 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. Non-overlapping in frequency is easier for the UE to deal with than fully overlapping in frequency. However, if there is a desire to focus on the case of fully overlapping in frequency, besides fully overlapping in time for multi-DCI case, RAN4 can consider focusing on the case of fully overlapping in time and frequency. However, the UE needs to support another UE capability “overlapPDSCHsFullyFreqTime-r16.”

Furthermore, another complication associated with multi-DCI is the DCIs from different TRP may not arrive at the UE at the same time or give the UE sufficient time to prepare before starting to processing PDSCHs. It should be assumed that both DCIs should arrive at the UE well before the UE starts to receive either PDSCH.

It was also mentioned that to have the same requirement for both single DCI and multi-DCIs, the UE supporting multi-DCIs needs to jointly detect/decode the different layers of data. However, how the UE decodes the data is implementation-dependent and there are different levels of “jointly detect/decode” in BB processing, we think this condition requires further clarification before we can decide if and how to apply it.

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 non-overlapping in frequency, supported by UE capability “multiDCI-MultiTRP-r16.” FFS if RAN4 should focus on fully overlapping in time and frequency (supported by another UE capability “overlapPDSCHsFullyFreqTime-r16”)

Proposal 2:	Since how the UE decodes different layers of data is implementation-dependent and there are different levels of “jointly detect/decode” in BB processing, further clarification is needed before we can decide if and how to apply the condition of “jointly detect/decode.”

Finally, we would like to establish a common understanding on the numerology (SCS and CP) used over the two AoAs. Although it might seem obvious. The two TRPs transmit PDSCH with the same numerology.

Proposal 3: 	The same numerology (SCS and CP) is assumed for the two AoAs.

2.2 On UE panel assumption
In the WF [1], there are the following agreement:

UE panel assumption should follow implementation agonistic manner.
· FFS on how to determine a minimum benefit that a UE must demonstrate when configured for this feature.

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. 

Furthermore, as we discuss in the other contribution [2], depending on UE implementations, some UEs may have better two-AoA spherical coverage than other UEs. However, it is arguable if a UE which has worse two-AoA spherical coverage than another UE should be forbidden from using multi-Rx, e.g., not allowed to indicate the capability to support multi-Rx.

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: 	Further clarification is needed on “minimum benefit” in “•	FFS on how to determine a minimum benefit that a UE must demonstrate when configured for this feature.”

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

Observation 1:	 It is preferable to support both single DCI and multi-DCIs deployments from operators’ perspective.

Observation 2:	 It is preferable to consider requirements for UE supporting either single DCI or multi-DCIs from the beginning.

Proposal 1:	To have the same requirement for UEs supporting multi-DCIs as for UEs supporting single DCI, RAN4 can focus on fully overlapping in time and non-overlapping in frequency, supported by UE capability “multiDCI-MultiTRP-r16.” FFS if RAN4 should focus on fully overlapping in time and frequency (supported by another UE capability “overlapPDSCHsFullyFreqTime-r16”)

Proposal 2:	Since how the UE decodes different layers of data is implementation-dependent and there are different levels of “jointly detect/decode” in BB processing, further clarification is needed before we can decide if and how to apply the condition of “jointly detect/decode.”

Proposal 3: 	The same numerology (SCS and CP) is assumed for the two AoAs.

Proposal 4: 	Further clarification is needed on “minimum benefit” in “•	FFS on how to determine a minimum benefit that a UE must demonstrate when configured for this feature.”
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