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1	Introduction
A WF on Rel-18 FR2_multiRX_DL was approved in RAN4#106bis meeting [1].
	Issue 1-1-2: Single (component) carrier for defining RRM requirements
<Agreement >:
· Deprioritize discussions on RRM requirements for CA/DC scenarios till single carrier requirements are completed.
Issue 1-1-5: Spatial MIMO (either spatial diversity or spatial multiplexing) by using one panel
<Agreement >:
· Spatial MIMO (either spatial diversity or spatial multiplexing) by using one panel to receive two independent signals from the same or nearly the same direction is not further discussed in RRM session.
· Note: It can be revisited in case any RRM impact is identified.
Issue 1-1-9: Scenarios/assumption for “simultaneous reception”
<Agreement >:
· Scenarios for mTRP simultaneous reception is to be covered as part of scheduling restrictions/measurement restrictions, L1 measurement, and TCI state switching agenda items


In this contribution, we further discuss the remaining issues related to scope and scenarios for FR2-1 multi-Rx reception.
2	Discussion
Scope and Scenario
	Issue 1-2-1: Definition of “simultaneous reception”
<Way forward >:
· Proposals
· Option 1: 
· Definition of simultaneous reception from a baseband receiver perspective should be covered in Demod discussions, and from antenna panel perspective it should be covered in RF discussions.
· Option 2: 
· Two signals are considered to be received simultaneously, if their instances are received in the same or overlapping OFDM symbols, which may occur in one, some, or all signal occasions during their measurement or evaluation period. 
· NOTE 1: Only that two measurements are performed in parallel does not directly imply that the RSs are received simultaneously, e.g., two parallel measurements can be based on two RSs whose occasions do not even overlap and which therefore are not received simultaneously.
· Minimum overlap of RS occasions: The minimum amount of overlap needed for multi-rx requirements to apply is TBD (e.g., full overlap, partial overlap, at least X% of overlapping RS occasions during the measurement period, etc.).
· Option 3: 
· No need to discuss definition of ‘simultaneous reception’. The condition can be discussed during CR phase


Based on the discussion, we think simultaneous reception can be considered that two signals are received simultaneously if their instances are received in the same or overlapping OFDM symbols, which may occur in one, some, or all signal occasions during their measurement or evaluation period. Fully/partially overlapping of RS occasions are also part of the discussion. The related RRM requirements impact can be further discussed based on this clear definition. 
Proposal 1: Support option 2 that simultaneous reception can be considered that two signals are received simultaneously if their instances are received in the same or overlapping OFDM symbols, which may occur in one, some, or all signal occasions during their measurement or evaluation period.
	Issue 1-1-9a: Rx beam assumption for “simultaneous reception”
<Way forward >:
· Proposals
· [bookmark: _GoBack]Option 1:
· RAN4 to discuss whether to consider the case of simultaneous reception with a single Rx beam from multiple TRPs.
· Option 2: 
· Multiple TRP transmission with simultaneous multi-panel reception should be prioritized in this WI, RAN4 shall strive to define scenarios for “simultaneous reception” based on different TRPs operation.


The requirements can be further discussed for simultaneous reception under different Rx beam assumption. It is up to UE’s implementation to form the Rx beam based on either a single spatial domain receive filter, or multiple simultaneous spatial domain receive filters. The case of simultaneous reception with a single Rx beam from multiple TRPs should not be precluded in RAN4 discussion. But we also think multiple TRP transmission with simultaneous multi-panel reception is more common case which should be prioritized. We wander what is the different RRM impact of these two cases. They could be in detailed requirements, e.g., scheduling restrictions, L1 measurement, and TCI state switching.
Proposal 2: Using a single Rx panel or multiple panels for simultaneous reception from multiple TRP transmission are possible. 
	Issue 1-2-5: Indication of multi-Rx operation
< Way forward >:
· Proposals
· Option 1: (Nokia, Huawei, LGE, Intel, ZTE, vivo, Samsung, Apple)
· Introduce mechanism/condition for indication of multi-Rx operation, including on/off indication of multi-Rx operation.
· FFS on mechanism/condition for indication of multi-Rx operation
· Option 2: (MTK, OPPO)
· No new mechanism is needed for UE to fallback from multi-Rx to single Rx.



The usage of Rx antennas can be associated to DL MIMO layer. We understand that there are many existing ways for UE to inform network when UE wants to fall back from multi-Rx to single Rx. Current report of DL MIMO layer can be used to indicate UE MIMO layer reduction, which imply to fall-back from multi-Rx to single Rx. Thus, we think no new mechanism is needed for UE to fall-back from multi-Rx to single Rx. The existing mechanism can be reused.
Proposal 3: No new mechanism is needed for UE to fall-back from multi-Rx to single Rx.
In addition, the followings can also be precluded for RRM requirement enhancements that require more than two cell searchers for detection and measurements, or UE parallel processing to deal with a timing offset larger than CP on the same frequency layer, or L3 measurements by using concurrently activated multiple Rx.
Proposal 4：The followings assumptions can be precluded for enhanced RRM requirements:
· More than two cell searchers for detection and measurements, or 
· UE parallel processing to deal with a timing offset larger than CP on the same frequency layer, or 
· L3 measurements by using concurrently activated multiple Rx.
UE capabilities
	Sub-topic 1-4: UE capability
Issue 1-4-1: Clarification/understanding on R16 UE capabilitiy simultaneousReceptionDiffTypeD
<Agreement >:
· It is RAN4 understanding that the R16 UE capability simultaneousReceptionDiffTypeD is only applicable for simultaneous PDSCH reception.
Issue 1-4-2: UE capability for simultaneous reception in Rel-18
<Agreement >:
· The issue is postponed until there is sufficient progress on requirements.
Issue 1-4-3a: UE capability of simultaneousRxDataSSB-DiffNumerology-Inter-r16
<Agreement >:
· No need to discuss simultaneousRxDataSSB-DiffNumerology-Inter-r16 in R18 multi-Rx chains WI
Issue 1-4-3: UE capability of simultaneousRxDataSSB-DiffNumerology
<Way forward >: 
· Proposals
· Option 1: 
· The existing simultaneousRxDataSSB-DiffNumerology IE can be re-used in R18 multi-panel WI.
· Option 2: 
· The existing UE capability simultaneousRxDataSSB-DiffNumerology is feasible if the supporting of concurrent SSB and data are consistent between FR1 and FR2-1. But it should be ultimately determined after the decision of single or multiple UE capabilities are necessary.
· Option 3: 
· No need to specify new mix-numerology capability for multi-RX chain in FR2 when consider simultaneous SSB and data reception.
· Option 4: 
· A new UE capability is needed to support simultaneous reception with mixed numerologies.
· Option 5: 
· The existing UE capability to support mixed numerologies is not directly applicable for multi-RX chain operation with mixed numerologies, hence a new UE capability is needed to support simultaneous reception with mixed numerologies.


Since Rel-16 UE capability simultaneousReceptionDiffTypeD-r16 is applicable only for PDSCH reception, we slightly prefer to introduce a new capability in R18 to make the UE capability clearer.
Most companies are fine with the UE capability of simultaneous reception of L1 RS and data. But for simultaneous reception of L3 RS and data, it needs further discussion. Maybe we can discuss it later once the impact on baseline L3 requirements is identified. Thus, UE capability of simultaneous reception of L1 RS and data, or L3 RS and data can be decided after the baseline requirements are concluded. 
RAN4 need still identify use cases for simultaneous L3 measurements and L1 measurements and study the feasibility, and how to guarantee that network can know when to apply schedule restriction or not.
Proposal 5: UE capability of simultaneous reception of RS and data can be decided after the feasibility issues of L1 and L3 enhancements are concluded. 
3	Conclusion
Proposal 1: Support option 2 that simultaneous reception can be considered that two signals are received simultaneously if their instances are received in the same or overlapping OFDM symbols, which may occur in one, some, or all signal occasions during their measurement or evaluation period.
Proposal 2: Using a single Rx panel or multiple panels for simultaneous reception from multiple TRP transmission are possible. 
Proposal 3: No new mechanism is needed for UE to fall-back from multi-Rx to single Rx.
Proposal 4：The followings assumptions can be precluded for enhanced RRM requirements:
· More than two cell searchers for detection and measurements, or 
· UE parallel processing to deal with a timing offset larger than CP on the same frequency layer, or 
· L3 measurements by using concurrently activated multiple Rx.
Proposal 5: UE capability of simultaneous reception of RS and data can be decided after the feasibility issues of L1 and L3 enhancements are concluded.  
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