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Introduction
In RAN4#100-e meeting, the following issues have been captured in WF [1]
	· Further study whether to define RRM requirements and RRM impacts for simultaneous reception of channel/RS with different QCL type D
· RAN4 is supposed to conclude whether to define RRM requirements and RRM impacts for simultaneous reception of channel/RS with QCL type D in RAN4 #101-e
· RAN4 will further study QCL definition update for PUCCH and PUSCH in applicability of requirements


In this contribution, we provide further discussion on RRM impacts in NR FeMIMO.
Discussion
Issues on simultaneous reception of channel/RS
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]In RAN1, the following agreements have been achieved in RAN1#102-e meeting
	Study Rel.17 enhancements on beam management for multi-TRPs with following priority
· High priority:
· Beam measurement/reporting enhancement
· Beam failure recovery for multi-TRP
· Low priority
· Simultaneous reception of same type of channel/RS with different QCL-TypeD
· Simultaneous reception of different type of channel/RS with different QCL-TypeD



The above agreements have not been reversed since RAN1#102-e meeting. It seems that the simultaneous reception of channel/RS with different QCL-TypeD is not to be considered in Rel-17. However, RAN1 also achieved the following agreements on beam managements for M-TRP in RAN1#104-e meeting.
	For beam measurement in support of M-TRP simultaneous transmission 
· Support a single CSI-report consisting of N beams pairs/groups and M (M>1) beams per pair/group, and different beams within a pair/group can be received simultaneously 
· Support M = 2
· Support extending the maximum value of N > 1, exact value FFS
· N=1 and N=2
· FFS: Other values larger than 2
· FFS: Whether the UE could report beams are received with different RX beams
· Further study the support of option 1 and option 3
· The above applies at least for L1-RSRP
· FFS: L1-SINR 



In FeMIMO, group based beam management are supported for M-TRP transmission. Different RS resources within one group for beam reporting can be received simultaneously. If the simultaneous reception of channel/RS with different QCL-TypeD can be supported in Rel-17, then the RS resources within one group for beam reporting can be received with different RX beams. If the simultaneous reception of channel/RS with different QCL-TypeD is not supported in Rel-17, then the RS resources within one group for beam reporting needs to be received with same RX beam. RAN4 needs to study whether the different RS resources within one group for beam reporting can be assumed to be QCL-TypeD. If the different RS resources within one group for beam reporting are not type-D QCLed with each other, then which one shall be used for determining RX beam information needs to be studied in RAN4.
Proposal 1: If simultaneous reception of channel/RS with different QCL-TypeD is not supported in Rel-17, RAN4 needs to determine whether the different RS resources within one group for beam reporting can be assumed to be QCL-TypeD.
· If not, RAN4 needs to investigate which RS resource shall be used for determining the RX beam for this beam group.

Issues on QCL definition
In TS38.133, the applicability of QCL are defined as follows:
	For the requirements specified in this version of the specification, a reference signal is considered to be QCLed to another reference signal if it is in the same TCI chain as the other reference signal, provided that the number of Reference Signals in the chain is no more than 4. It is assumed there is single QCL type per TCI chain.
A TCI chain consists of an SSB, and one or more CSI-RS resources, and the TCI state of each Reference Signal includes another Reference Signal in the same TCI chain. 
DMRS of PDCCH or PDSCH is QCLed with the reference signal in its active TCI state and any other reference signal that is QCLed, based on above criteria, with the reference signal in the active TCI state.


In R15/R16, a TCI state only indicates the DL RX spatial filter information of DL RS/channel. The QCL definition is only applicable to DL channel. In R17, three types of TCI state are introduced for unified TCI framework. A DL TCI state can indicate the source RS for determining a DL RX spatial filter of DL RS/channel. A UL state can indicate the source RS for determining a UL TX spatial filter information of UL RS/channel. A joint TCI state can indicate the source RS for determining both DL RX spatial filter of DL RS/channel and UL TX spatial filter information of UL RS/channel.
Proposal 2: The QCL definition can be applicable to both DL and UL channel in Rel-17.
In R15/R16, only DL resource (SSB or CSI-RS) can be configured as the source RS in a TCI state. So, a TCI chain only consists of an SSB and one or more CSI-RS resources. In R17, Besides DL RS resource, a SRS resource can be configured as the source RS in a UL or joint TCI state. Hence, 
Proposal 3: In Rel-17, a TCI chain
· consists of an SSB, and one or more CSI-RS resources, and the TCI state of each reference signal includes another reference signal in the same TCI chain.
Or
· consists of an SSB, and one or more SRS resources, and the TCI state of each reference signal includes another reference signal in the same TCI chain.
Or
· [bookmark: _GoBack]consists of an SSB, and one or more SRS resources, and one or more CSI-RS resources, and the TCI state of each reference signal includes another reference signal in the same TCI chain.

Conclusions
This contribution provides our analysis on RRM impacts of inter-cell beam management in NR FeMIMO. The following are provided:
Proposal 1: If simultaneous reception of channel/RS with different QCL-TypeD is not supported in Rel-17, RAN4 needs to determine whether the different RS resources within one group for beam reporting can be assumed to be QCL-TypeD.
· If not, RAN4 needs to investigate which RS resource shall be used for determining the RX beam for this beam group.
Proposal 2: The QCL definition can be applicable to both DL and UL channel in Rel-17.
Proposal 3: In Rel-17, a TCI chain
· consists of an SSB, and one or more CSI-RS resources, and the TCI state of each reference signal includes another reference signal in the same TCI chain.
Or
· consists of an SSB, and one or more SRS resources, and the TCI state of each reference signal includes another reference signal in the same TCI chain.
Or
· consists of an SSB, and one or more SRS resources, and one or more CSI-RS resources, and the TCI state of each reference signal includes another reference signal in the same TCI chain.
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