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Introduction
RAN4#100 started Rel-17 feMIMO WI discussion to identify RRM core requirements to be specified RRM requirements.  In RAN4 #101e meeting, companies mainly discussed RRM requirements of items below :
· TCI switching delay requirements under Rel-17 unified TCI framework
· L1 measurement requirements for inter-cell beam management
· Others : BFD/CBD/BFRQ and simultaneous reception, multiple panel UE 
After RAN4#101 meeting, RAN4 reached to two agreed WFs [2,3] and noted WF [4]. Rel-17 contains several UE capabilities to support Rel-17 feMIMO sub-features and network deployments. in this contribution, we provide our view on UE requirements on BFR and simultaneous reception based on WF [4].
Also, RAN4 receives RAN1 LS of R1-2112762 about L1-RSRP measurement behaviour when SSBs associated with different PCIs overlap, We provide our view on the RAN1 LS in this contribution.
Discussion
Since Rel-17 feMIMO assumes multiple deployment scenarios and UE RX capabilities, RRM requirements may be driven into different direction. First, we make discussions in the section 2.1 and section 2.2 depending on the UE capability  
· Requirements for UE not supporting simultaneous reception from different QCL-type-D sources
· Requirements for UE supporting simultaneous reception from different QCL-type-D sources
For requirements for UE not supporting simultaneous RX, TCI switching requirement and L1 measurement are presented in our contributions in [Nokia 6 and 7]. Also, this contribution discusses BFR requirements are in section 2-1.
For requirements for UE supporting simultaneous RX, we start from RRM impact analysis and framework in section 2-2. We focus on technical discussions rather than issue of discussion timeline. This starts from Rel-17 and will continue in Rel-18 phase.   
	WF [4] from RAN4#101e
· RAN4 will further discuss the QCL definition update based on RAN1 agreements
· RAN4 will specify the TRP specific BFR including requirements for BFD, CBD and BFRQ assuming 2 BFD-RS sets in mTRP operations
· For RRM requirements for simultaneous reception channel/RS with different QCL type D, three options can be further discussed :

· Option 1: 
· No RRM requirements will be specified for simultaneous reception channel/RS with different QCL type D
· RAN4 will further study the RRM requirement impact and relative testing issues for FR2 UE with 2 antenna panels with simultaneous reception capability in REl-17 under FeMIMO WI or TEI17
· RAN4 will further discuss the RRM requirements impact for FR1 and FR2 UE with 1 antenna panel with simultaneous reception capability of multiple TRPs
· Option 2: 
· RAN4 will further study the RRM requirement impact and relative testing issues for FR2 UE capable of simultaneous reception from 2 AoAs in REl-17 under FeMIMO WI 
· How to handle the requirements definition can be further discussed after the needed changes are clarified
· Option 3: 
· RAN4 further studies the Rel-17 RRM requirement impact and relative testing issues for FR1 and FR2 UE capable of simultaneous reception with assumption that
· A UE simultaneously receives channel/RS from different QCL sources using one beam.




In the last RAN4#101, we observed that requirement introduction for UE simultaneous RX was very controversial due to lack of TU budget in Rel-17. Although most of companies shared the same view that MIMO features requiring UE simultaneous RX capability have been defined since Rel-16, Rel-17 TU is not enough to complete the UE simultaneous RX requirement. In RAN#94, a new WI [8,9] of Rel-18 NR FR2 multi-beam RX UE has been proposed with motivation to support Rel-16 and Rel-17 MIMO features. We fully agree to its motivation that the FR2 UE feature with simultaneous RX can extract full benefits both single cell and mTRP deployment. RAN1 is discussing the UE feature as a key solution to overcome FR2 blocking issues since Rel-16.
Observation 1 : The FR2 UE feature with simultaneous RX can extract full benefits both single cell and mTRP deployment. RAN1 is discussing the UE feature as one of key solutions to overcome FR2 blocking issue since Rel-16. 
We also have the same view that Rel-17 TU is not enough to complete the UE simultaneous RX capability and requirement discussions under the given TU. But regarding option-1 “No RRM requirements will be specified for simultaneous reception channel/RS with different QCL type D” in WF[4],  it is unclear how to manage Rel-17 UE feature and requirements.
We understand the Rel-17 TU is not enough to complete the study, we tend to agree to continue it under a Rel-18 WI such as Rel-18 MIMO-evol or a new Rel-18 RAN4 WI. As we heard about concerns, Rel-17 TU is the main issue, Rel-17 feature support itself seems to be possible. Some UE venders also commented it can be supported by a Rel-17 UE. Therefore, if postponing it to Rel-18 WI, requirement applicability to Rel-17 should be possible. It can be under Rel-18 MIMO-evol or a new Rel-18 RAN4-lead WI. So, RAN4 should not yet conclude if no RRM requirements will be specified for simultaneous reception channel/RS with different QCL type D in Rel-17. The discussion will be continued under a Rel-18 WI, and requirement applicability to Rel-17 feMIMO features should be defined after introducing the requirements.

Proposal 1 :  RAN4 does not conclude if no RRM requirements will be specified for simultaneous reception channel/RS with different QCL type D in Rel-17 feMIMO WI.
Proposal 2 : The study on the simultaneous RX can be postponed to Rel-18 WI phase and continued under a Rel-18 WI.  Requirement applicability to Rel-17 UE should be defined after introducing the requirements.

Requirements for UE not supporting simultaneous RX
Currently, the requirements for UE not supporting simultaneous reception are under discussion in other agenda. In this section-2, we discuss requirements for UE not supporting simultaneous RX, especially about BFR/CBD/BFRQ requirements. TCI switching requirement and L1 measurement are presented in our contributions in [Nokia 6 and 7] as RAN4#101b agenda.

2.2.1 BFR/CBD/BFRQ requirements
This section 2.2.1 discusses BFR/CBD/BFRQ requirements of a UE not supporting simultaneous RX. Regarding the feMIMO and RAN1 specified enhancement for mTRP BFR, RAN4 is currently discussing the UE requirements for supporting the mTRP operation. Following was captured in RAN4#101e in noted [4].
	WF R4-2120322
· RAN4 will specify the TRP specific BFR including requirements for BFD, CBD and BFRQ assuming 2 BFD-RS sets in mTRP operations



RAN1 also made agreements as following
	Agreement
On the PUCCH-SR resource/SR configurations selection rule when SR is triggered and 2 PUCCH-SR resource/SR configurations are configured, the UE triggers the PUCCH-SR resource/SR configuration that is associated with failed BFD-RS set.

 Agreement
To associate BFD-RS set k and NBI-RS set j
· Alt-1: 1-to-1, fixed in spec
· Whether NBI-RS configuration is mandatory is separate discussion
Agreement
The maximum number of BFD-RS resources per set is a UE capability, including a possible candidate value of 1 in Rel.17. 

Agreement
Support the following BFD-RS configurations in Rel.17 for UEs with one activated TCI state per CORESET:
· Implicit configuration: 
· M-DCI: 
· BFD-RS set k (k = 0, 1) is derived based on X TCI of CORESETs with CORESETPoolIndex = k
· FFS: value of X (determined in spec or UE capability), and TCI selection rule when the number of CORESETs with CORESETPoolIndex = k exceeds X (e.g. reuse RLM RS selection rule)
· FFS: CORESETs with more than 1 activated TCI states




Furthermore, TS38.133 spec defines the beam failure detection (BFD) and the candidate beam evaluation period as follows (example is for SSB based candidate beam evaluation) under a single cell scenario. considering both SSB and CSI-RS based candidate beam evaluation
A UE can be configured with up to 2 BFD-RS sets per DL bandwidth part (BFD-RS set k=0,1) and respective sets of candidate beams (NBI-RS j=0,1). The BFD-RS set k_i and NBI-RS set j_i are one to one mapped. This is illustrated in figure 1. As an example, when the BFD-RS set k=0 fails, UE is required to search candidates from the associated set NBI-RS set j=0.

RAN4 works on RRM requirements based on network assumption 
· Network can transmit one or multiple BFD-RS at the same time in inter-cell or mTRP deployment. 
· A UE not supporting simultaneous RX is allowed to sequentially measure and evaluate one BM-RX of the multiple BM-RSs at a time


Figure 1 : BFR evaluation and possible UE behaviors

As illustrated in the figure 1, BFD-RS may be transmitted from different non-collocated (i.e. directions) e.g. from physically differently located TRPs and thus the qcl type-D assumption for the BFD-RSs in different sets may require UE to do :
 	(i) to receive and evaluate sequentially one BFD-RS from multiple mTRP.
 	(ii) to receive and evaluate only one BFD-RS, when a serving cell beam failure is detected. 
Note a network node in Figure 1 can be a cell (serving cell and non-serving cell) or a TRP. Case-(ii) will make difference that a UE only evaluate one BFD-RS from a direction, so the total evaluation period will be different.   
Proposal 3 : Study BFR requirements for the two cases below :
 (i) to receive and evaluate sequentially BFD-RS from multiple TRP.
 	(ii) to receive and evaluate only one BFD-RS, when a serving cell beam failure is detected.
Proposal 4: consider optionally setting measurement priority over a BFD-RS set. This helps quick BFR for a prioritized cell (i.e. serving cell) or when BFD-RS from all TRPs fail at the same time. 
Firstly, for case (i) in Figure 1, a UE evaluates BFD-RS from mTRP sequentially over time, the evaluate period needs to be scaled from the exiting requirement. If the number of BFD-RS in total to be included in the two BFD-RS sets (k=0,1) does exceed specific values (e.g. 2 or higher), a UE assumes scaling_factor_BFD for TEvaluate_BFD_SSB evaluation period. (FFS on scaling_factor_BFD value)
Proposal 5 : If a UE receives sequentially BFD-RS from multiple TRPs and if the number of BFD-RS included in the two BFD-RS sets (k=0,1) is more than 2 or higher,  consider to apply scaling_factor_BFD to TEvaluate_BFD_SSB evaluation period. (FFS on scaling_factor_BFD values)
Once beam failure is detected from BFD-RS monitoring, a UE search new beam index from candidate beam (CBD) as the spec defines the CBD requirement. We consider applying scaling_factor_CBD to TEvaluate_CBD evaluation period. (FFS on scaling_factor_CBD value)
Proposal 6: If a UE receives sequentially BFD-RS from multiple TRPs and if the number of BFD-RS included in the two BFD-RS sets (k=0,1) is more than 2 or higher, consider applying scaling_factor_CBD to TEvaluate_CBD evaluation period. (FFS on scaling_factor_CBD values)
In this case (ii) that receive and evaluate only one BFD-RS with measurement priority, reuse the current single cell requirements. This means not to apply the scaling factors to the evaluation period requirements.
[bookmark: _Hlk92750960]Proposal 7 : In this case (ii) in Proposal 3 that a UE receive and evaluate only one BFD-RS with measurement priority, reuse a current requirement for a single cell (i.e. not to apply the scaling factors to the evaluation period requirements) 
In addition, if a UE is not capable to receive BFD-RS simultaneously for FR2, the following scheduling restriction applies due to beam detection in 8.5.8.3 as a UE is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH, CSI-RS for tracking or CSI-RS for CQI on reference symbols to be measured for candidate beam detection.
Proposal 8 : If a FR2 UE does not support simultaneous reception, the following scheduling restriction applies due to beam detection ( in 8.5.8.3 Scheduling availability of UE performing L1-RSRP measurement on FR2)
-	The UE is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH, CSI-RS for tracking or CSI-RS for CQI on reference symbols to be measured for candidate beam detection.
	TS38.133 8.5.9.2

Provided that UE is configured by schedulingRequestIDForBFR a configuration for LRR in a PUCCH transmission, after BFR is triggered on any of SCells as described in clause 5.17 of TS38.321 [7], UE shall be capable of transmit PUCCH with a LRR within a period of T, where

   - T = T1 x Ceil((T2+D) /T1) in which T1, T2 and D are defined as
                - T1 is equal to the periodicity of PUCCH configured with schedulingRequestIDForBFR. 
                - T2 = TEvaluate_CBD is the evaluation period specified in clause 8.5.5 or 8.5.6 for SSB or CSI-RS 

based candidate beam detection, that is TEvaluate_CBD_SSB or TEvaluate_CBD_CSI-RS, depending on the applicable reference signal configured for candidate beam detection.  
                - D = 2ms is the UE Processing time. 



 TS38.133 8.5.9.2 defines BFRQ requirements to transmit PUCCH with a LRR within a period of T. Although the BFR calculation can be reused, ways to transmit PUCCH SR depending on a recovery target cell and the evaluation period above. 2 PUCCH-SR resource/SR configurations are configured in Rel-17 feMIMO, it is not clear yet whether T1 is calculated independently per each PUCCH-SR resource. Also, whether T2 = TEvaluate_CBD  is scaled by a scaling factor or not is up to discussion.

Proposal 9 : Adopt baseline from the BFRQ requirements in TS38.133 8.5.9.2, and studies further details depending on a recovery target cell and the evaluation period above. 
· How to treat two PUCCH-SR resource/SR configurations for T1 calculation.
· How to apply a scaling factor in TEvaluate_CBD  calculation for T2 calculation.


Requirements for UE supporting simultaneous reception from different QCL-type-D sources

In the last RAN4#101, we observed requirement discussions for UE simultaneous RX is very controversial due to TU budget in Rel-17. But it seems that most of companies shared the same view that the RAN1/2 features requiring UE simultaneous RX capability has been defined since Rel-16. In RAN#94, a new WI [8,9] of Rel-18 NR FR2 multi-beam RX UE has been proposed with motivation to support Rel-16 and Rel-17 MIMO features.
We also have view that Rel-17 TU is not enough to complete the UE simultaneous RX capability and requirement discussions under the given TU. This study will be continued from Rel-17 WID.
Proposal 10 :  Introduce separate UE requirements of two types of UE reception capability in Rel-17
(i)  A UE not supporting simultaneous reception from different QCL-type-D sources
(ii) A UE supporting simultaneous reception from two (or multiple) different QCL-type-D sources

2.2.1 Requirement impact on UE supporting simultaneous reception from different QCL-type-D sources

Simultaneous RX requirement discussion is complex that may not be possible to be wrapped up within a few meetings. We guess that RAN4 will continue this study through a few release phases. So, it is not so meaningful to argue about when the study starts from Rel-17 or Rel-18. In fact, it has been touched and mentioned in several WIs that show the essential needs of the UE feature. We pursue to have more technical discussions to initiate the feature study. Firstly, we foresee requirements impacts on UE supporting simultaneous reception below, and RAN4 needs to study.
· [bookmark: _Hlk91905029]TCI switching delay requirements for mTRP
· Single DCI based PDSCH simultaneous receptions
· Multiple DCI based PDSCH simultaneous receptions
· Time difference from different QCL sources 
· Maximum reception time difference in the same BWP
· RSRP measurement accuracy and measurement period 
· L1 RSRP measurement accuracy and period 
· BFR/CBD/BFRQ requirements 
· simultaneous evaluation on BFD-RS

TCI switching delay requirements for mTRP: Rel-17 WID includes multiple DCI-based PDSCH receptions, but this seems not yet to reach to matured conclusion in RAN1 in Rel-17 timeframe. Rel-17 single DCI can contain multiple TCI (i.e dual TCI) switching, the additional requirement will be about multiple DCI monitoring and decoding capability. Both single and multiple DCI decoding should support the simultaneous reception and requirements. Multiple DCI decoding includes the scenario that multiple TRPs triggers PDSCH reception simultaneously, it includes specific behaviors of the simultaneous reception. Single DCI based PDSCH receptions should be in Rel-17, while the multiple DCI based PDSCH reception will be discussed in Rel-18.
Time difference from different QCL sources: The RX timing difference from multiple TRPs should be studied. When SSB (or CSI-RS) are received from multiple TRPs, the RX time difference makes RSRP measurement accuracy. If a UE makes a RSRP report, the accuracy level should be guaranteed within the RX time difference requirement. Therefore, RAN4 needs RXTD study and requirements including extending this current MRTD agreement to the feMIMO.
RSRP measurement accuracy and measurement period : RSRP measurement accuracy and measurement period for simultaneous reception should be studied with measurement beam assumption. RAN4 RRM has L1 and L3 beam assumption, it is not clarified yet to use which same beam assumption are reused or if multiple RX panels use different beam assumption. RAN4 RF is discussing multiple panel testability. Fast and accuracy L1 RSRP measurements on inter cell or mTRP will be the main interest. 
BFR/CBD/BFRQ requirements: If a UE is capable to receive simultaneously from inter-cell or mTRP, beam failure recovery also can exploit it for fast beam recovery improvement. A UE can monitor multiple BFD-RS from mTRP simultaneously. It impacts on BFD-RS evaluation period, therefore RAN4 needs to study it as well.

When assuming one serving cell and one non-serving cell (or one additional TRP), a UE with multiple RX panel is supposed to receive signals. When a UE is equipped with multiple RX panel and RX processing chain, there is another question on UE processing capability. UE behavior of simultaneous reception should be further specified between RRM and demod. For example, RAN4 doesn’t know yet exact UE processing capability such as
i. One RX chain for L1 measurement, another RX chain for L1 measurement
ii. One RX chain for L1 measurement, another RX chain for L3 measurement
iii. One RX chain for L3 (or L1) measurement, another RX chain for PDCCH monitoring/decoding
iv. One RX chain for L3 (or L1) measurement, another RX chain for PDSCH decoding
Here L3/L1 measurements include RSRP, L1-SINR, BFR-RS evaluation etc. They can be various RRM measurement defined in the previous releases. Of course, the requirements will not combine RRM and demod at the end, but it seems essential to know if one behavior impacts another behavior for discussion. For example, if a demod behavior impacts on RRM, the RRM measurement period should take any demod scheduling into account. And these behaviors are related with beam assumption of each panel. 
Proposal 11 : RAN4 studies if the UE processing capabilities below can be supported for simultaneous reception in a single carrier
i. One RX chain for L1 measurement, another RX chain for L1 measurement
ii. One RX chain for L1 measurement, another RX chain for L3 measurement
iii. One RX chain for L3 (or L1) measurement, another RX chain for PDCCH monitoring/decoding
iv. One RX chain for L3 (or L1) measurement, another RX chain for PDSCH decoding
Also, related with proposal X, RAN4 has not seen any agreement yet what the beam assumption is for the simultaneous RX. Beam assumption with multiple RX panel is not clear either. For example, if adapting independent beam management (IBM) concept here, a UE may set up different beam types (i.e. narrow or wide) at each panel independently. 
Proposal 12 : Clarify UE beamforming capability for simultaneous reception requirement discussion :
     Option-1 : Simultaneous reception capability is equal to UE RX capability with multiple RX panel from two different AoAs.
     Option-2 : It is RAN4 understanding that simultaneous reception includes UE beamforming capabilities using a wide beam or two narrow beams regardless of the number of RX panels.

It is not clear yet if RAN4 already precludes simultaneous reception capability using a single panel. We wonder if there is a need that the requirements allow simultaneous reception using a single panel. For example, it is questionable if a FR2 UE with a single RX panel cannot support joint transmission (JT) PDSCH reception from two different AoA.
It is true that RAN4 should start from the basic analysis as above, the Rel-17 TU is not enough. We agree to continue the Rel-17 discussion to Rel-18. Creating a new WI will be one of the ways, or another way will be to continue it in Rel-18 MIMO WI.


2.2.2 RAN1 LS R1-2112762 reply discussion
RAN4 has received RAN1 LS (R1-2112762) on L1-RSRP measurement behaviour when SSBs associated with different PCIs overlap.
	Agreement
On Rel-17 enhancements for inter-cell beam management and inter-cell mTRP, NMAX (the maximum number of RRC-configured PCIs different from the serving cell for measurement/reporting) is up to UE capability with candidate values of at least 1 and X.
· Note: The upper bound for X as agreed in AI 8.1.2.2
· When NMAX is configured to be X, the UE is RRC-configured for L1-RSRP measurement with up to X PCIs different from the serving cell PCI 
· Additional restriction may be added by RAN4
· FFS: UE measurement behaviour when SSBs associated with different PCIs overlap, including whether this is up to UE capability 

Agreement
Send an LS to RAN4 to inform and recommend them to investigate the following issue:
· On Rel-17 enhancements for inter-cell beam management and inter-cell mTRP, the UE behavior when there is overlap for L1-RSRP measurement for SSB associated with serving cell PCI and PCIs different from the serving cell PCI




We provide our view on reply LS draft below. 
Proposal 13 : RAN4 make a reply LS draft as below
RAN4 is working on UE supports for Rel-17 enhancements for inter-cell beam management and inter-cell mTRP
· RAN4 develops UE requirements for at least Nmax = 1, where Nmax is the maximum number of RRC configured PCIs different from the serving cell for measurement/reporting.
· RAN4 will further study to specify the requirements for other N_max value taking RAN1 decision into account 
· RAN4 is discussing to introduce separate UE requirements of two types of UE reception capability and requirements in Rel-17.
· A UE not supporting simultaneous reception from different QCL-type-D sources
>> When overlapping between L1-RSRP measurements for SSB associated with serving cell PCI and PCIs different from the serving cell PCI, the UE sequentially measures one SSB and another.

· A UE supporting simultaneous reception from two (or multiple) different QCL-type-D sources
>> When overlapping between L1-RSRP measurements for SSB associated with serving cell PCI and PCIs different from the serving cell PCI, the UE can simultaneously measure L1 RSRP. This is up to UE RX capability indication.

· Due to lack of Rel-17 TU, the Rel-17 requirement study on simultaneous reception continues in Rel-18 WI phase.

Conclusion
In this contribution, we provide our observations and proposals on BFR and simultaneous RX UE requirements.
Observation 1 : The FR2 UE feature with simultaneous RX can extract full benefits both single cell and mTRP deployment. RAN1 is discussing the UE feature as one of key solutions to overcome FR2 blocking issue since Rel-16. 
Proposal 1 :  RAN4 does not conclude if no RRM requirements will be specified for simultaneous reception channel/RS with different QCL type D in Rel-17 feMIMO WI.
Proposal 2 : The study on the simultaneous RX can be postponed to Rel-18 WI phase and continued under a Rel-18 WI.  Requirement applicability to Rel-17 UE should be defined after introducing the requirements.
BFR/CBD/BFRQ requirements
Proposal 3 : Study BFR requirements for the two cases below :
 (i) to receive and evaluate sequentially BFD-RS from multiple TRP.
 	(ii) to receive and evaluate only one BFD-RS, when a serving cell beam failure is detected.
Proposal 4: consider optionally setting measurement priority over a BFD-RS set. This helps quick BFR for a prioritized cell (i.e. serving cell) or when BFD-RS from all TRPs fail at the same time. 
Proposal 5 : If a UE receives sequentially BFD-RS from multiple TRPs and if the number of BFD-RS included in the two BFD-RS sets (k=0,1) is more than 2 or higher,  consider to apply scaling_factor_BFD to TEvaluate_BFD_SSB evaluation period. (FFS on scaling_factor_BFD values)
Proposal 6: If a UE receives sequentially BFD-RS from multiple TRPs and if the number of BFD-RS included in the two BFD-RS sets (k=0,1) is more than 2 or higher, consider applying scaling_factor_CBD to TEvaluate_CBD evaluation period. (FFS on scaling_factor_CBD values)
Proposal 7 : In this case (ii) in Proposal 3 that a UE receive and evaluate only one BFD-RS with measurement priority, reuse a current requirement for a single cell (i.e. not to apply the scaling factors to the evaluation period requirements) 
Proposal 8 : If a FR2 UE does not support simultaneous reception, the following scheduling restriction applies due to beam detection ( in 8.5.8.3 Scheduling availability of UE performing L1-RSRP measurement on FR2)
-	The UE is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH, CSI-RS for tracking or CSI-RS for CQI on reference symbols to be measured for candidate beam detection.
Proposal 9 : Adopt baseline from the BFRQ requirements in TS38.133 8.5.9.2, and studies further details depending on a recovery target cell and the evaluation period above. 
· How to treat two PUCCH-SR resource/SR configurations for T1 calculation.
· How to apply a scaling factor in TEvaluate_CBD  calculation for T2 calculation.
UE supporting simultaneous reception from different QCL-type-D sources
Proposal 10 :  Introduce separate UE requirements of two types of UE reception capability in Rel-17
(i)  A UE not supporting simultaneous reception from different QCL-type-D sources
(ii) A UE supporting simultaneous reception from two (or multiple) different QCL-type-D sources

Proposal 11 : RAN4 studies if the UE processing capabilities below can be supported for simultaneous reception in a single carrier
i. One RX chain for L1 measurement, another RX chain for L1 measurement
ii. One RX chain for L1 measurement, another RX chain for L3 measurement
iii. One RX chain for L3 (or L1) measurement, another RX chain for PDCCH monitoring/decoding
iv. One RX chain for L3 (or L1) measurement, another RX chain for PDSCH decoding

Proposal 12 : Clarify UE beamforming capability for simultaneous reception requirement discussion :
     -  Option-1 : Simultaneous reception capability is equal to UE RX capability with multiple RX panel from two different AoAs.
     -  Option-2 : It is RAN4 understanding that simultaneous reception includes UE beamforming capabilities using a wide beam or two narrow beams regardless of the number of RX panels.
RAN1 LS R1-2112762 reply discussion
Proposal 13 : RAN4 make a reply LS draft as below
RAN4 is working on UE supports for Rel-17 enhancements for inter-cell beam management and inter-cell mTRP
· RAN4 develops UE requirements for at least Nmax = 1, where Nmax is the maximum number of RRC configured PCIs different from the serving cell for measurement/reporting.
· RAN4 will further study to specify the requirements for other N_max value taking RAN1 decision into account 
· RAN4 is discussing to introduce separate UE requirements of two types of UE reception capability and requirements in Rel-17.
· A UE not supporting simultaneous reception from different QCL-type-D sources
>> When there is overlap for L1-RSRP measurement for SSB associated with serving cell PCI and PCIs different from the serving cell PCI, the UE sequentially measures one SSB and another.

· A UE supporting simultaneous reception from two (or multiple) different QCL-type-D sources
>> When there is overlap for L1-RSRP measurement for SSB associated with serving cell PCI and PCIs different from the serving cell PCI, the UE can simultaneously measure L1 RSRP.
This is up to UE RX capability indication.

· Due to lack of Rel-17 TU, the Rel-17 requirement study on simultaneous reception continues in Rel-18 WI phase.
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