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Introduction
 The following enhancement is included in Rel-17 MIMO WID [1] for multi-TRP transmission.
b. Identify and specify QCL/TCI-related enhancements to enable inter-cell multi-TRP operations, assuming multi-DCI based multi-PDSCH reception
We provide our proposals about this enhancement in this contribution. 
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In Rel-15 and 16, if an SSB is a QCL-RS, SSB index and serving cell index are configured as shown in 38.331 below. The SSB frequency and PCI are configured in the ServingCellConfigCommon. It means a serving cell is associated with only one physical cell which is represented by SSB frequency location and PCI. So before the UE hands over to a neighbor cell, the SSB of the neighbor cell can’t be QCL-RS of a target signal although the SSB of the neighbor cell has been measured by the UE during mobility measurement process.
---------------------------------------------------38.331--------------------------------------------------------------------------------
QCL-Info ::=                        SEQUENCE {
    cell                                ServCellIndex                                               OPTIONAL,   -- Need R
    bwp-Id                              BWP-Id                                                      OPTIONAL, -- Cond CSI-RS-Indicated
    referenceSignal                     CHOICE {
        csi-rs                              NZP-CSI-RS-ResourceId,
        ssb                                 SSB-Index
    },
    qcl-Type                            ENUMERATED {typeA, typeB, typeC, typeD},
    ...
}
-------------------------------------------------------------------------------------------------------------------------------------------
For MTRP transmission based on inter-cell deployment, this cause some restrictions since a neighbor cell may transmit PDSCH to UE but its SSB cannot be the QCL source to the PDSCH DM-RS and other reference signals, e.g. TRS. 
In order to implement inter-cell MTRP well, it should be allowed that SSB configured in TCI state can be either from the physical cell of the serving cell or from the physical cell of the coordinated neighbor cell. 
Proposal 1: Support that SSB configured in TCI state can be either from the physical cell of the serving cell or from the physical cell of the coordinated neighbor cell.
If SSB configured in a TCI state is from the physical cell of the serving cell, the SSB information can be achieved by ServingCellConfigCommon or by initial access procedure, including PCI(physical cell ID), center frequency, SCS and so on. However, if the SSB is from the physical cell of the coordinated neighbor cell, which/how the SSB information of the physical neighbor cell needs to be defined should be investigated in Rel-17.  
Proposal 2: If SSB configured in a TCI state is from the physical cell of the coordinated neighbor cell, which/how the SSB information needs to be defined should be studied in Rel-17.
In the current specification, MeasObject is configured for inter-cell mobility measurement, a MeasObject is associated with an SSB frequency configured by ARFCN-ValueNR. The set of  ARFCN-ValueNR is predefined for all frequency as shown in Table 5.4.2.1-1 in 38.104. The granularity of  ARFCN-ValueNR can be chosen from {5kHz, 15kHz, 60kHz}. An ARFCN-ValueNR of a MeasObject can be any available center frequency. That is, the SSB center frequencies of neighbor cells can be different.

Table  5.4.2.1-1 in 38.104: NR-ARFCN parameters for the global frequency raster

	Range of frequencies (MHz)
	ΔFGlobal (kHz)
	FREF-Offs (MHz)
	NREF-Offs
	Range of NREF

	0 – 3000
	5
	0
	0
	0 – 599999

	3000 – 24250
	15
	3000
	600000
	600000 – 2016666

	24250 – 100000
	60
	24250.08
	2016667
	2016667 – 3279165



Therefore, there may be more than one MeasObjects in the frequency range of a serving cell as shown in Figure 1. Each MeasObject corresponds to one ARFCN-ValueNR, and can corresponds to 1008 PCIs. The PCI of different MeasObjects are independent and can be the same. For example, in the frequency range of the serving cell of a UE, an SSB with PCI 10 can be either from Measobject1 or from Measobject2 as shown in Figure 1.  
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Figure 1. SSBs in different frequency can be with the same PCI
Therefore, to support inter-cell MTRP, if the SSB is from the physical cell of the coordinated neighbor cell, at least the center frequency of the SSB should be informed to UE besides PCI.
Observation: To indicate the correct SSB from the target neighbor cell, only PCI is not sufficient.
In addition, SCS (subcarrier spacing) of SSBs in different neighbor cells can also be different. Thus, if the SSB is from the physical cell of the coordinated neighbor cell, SCS of the SSB should be informed to UE as well. 
Since all SSB information of the potential neighbor cells are configured in MeasObject, some other information configured in MeasObject can be further considered.
Proposal 3: If an SSB configured in a TCI state is from the physical cell of the coordinated neighbor cell,  at least the SSB frequency and PCI should be informed to UE. Some other information, like SCS, may also be needed.

Conclusions
Based on the above discussion, we have following observation and proposals.
Proposal 1: Support that SSB configured in TCI state can be either from the physical cell of the serving cell or from the physical cell of the coordinated neighbor cell.  
Proposal 2: If SSB configured in a TCI state is from the physical cell of the coordinated neighbor cell, which/how the SSB information needs to be defined should be studied in Rel-17.
Observation: To indicate the correct SSB from the target neighbor cell, only PCI is not sufficient.
Proposal 3: If an SSB configured in a TCI state is from the physical cell of the coordinated neighbor cell,  at least the SSB frequency and PCI should be informed to UE. Some other information, like SCS, may also be needed. 
[bookmark: _Ref446507216][bookmark: _Ref446511358][bookmark: _Ref446506608]References
[1] RP-193133 WID proposal FeMIMO, 3GPP RAN #86
image1.jpeg
PCls can be same

Srsrﬂrfirequencv of MeasObject 1

'sSB frequency of MeasObject 2

S

serving cell neighbor cell 1 neighbor cell 2




