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Four RRC models are listed in email summary document [1], namely cell, BWP, beam resource and new structure. We think technically the 4th one is not a new one compared to others. Among cell, BWP and beam resource, now we intend to agree beam resource is more reasonable approach considering that RAN2 TU situation and RAN1 progress. The rest of the paper briefly discuss what is potential RAN2 impacts in case beam resource approach is agreed.
Modelling
The response LS from RAN1 [2] answers few questions which is related to RAN2 modelling.
Question 4: How does the HARQ operation work with the multi-beam operation? In particular:
a) HARQ entity: Is there a single HARQ entity handling both the serving cell TRP and TRP with different PCI?
Answer 4.a: RAN1 assumes a single HARQ entity is used for both the serving cell TRP and TRP with different PCI.
b) HARQ retransmissions: Can retransmission occur from different TRP than initial transmission for the same HARQ process? E.g. can initial transmission be done from serving cell TRP and retransmission from TRP with different PCI?
Answer 4.b: Due to assumption on the same HARQ entity, it is possible to have initial transmission and re-transmission originating from TRPs with different PCIDs.

The basic message from this answer to question 4 is that there is only one HARQ entity which is shared between serving TRP and TRPs with different PCI. This is not feasible if it is assumed that the two TRPs belong to different cells.
Observation 1: Serving TRP and TRP with different PCI belong to same cell
Question 5: Does the TRP with different PCI have an independent physical layer configuration, e.g. for PUSCH/PDSCH/PDCCH/PUCCH and PRACH? 
Answer 5: There is only one physical layer configuration and that is applied to all the PUSCH/PUCCH/PDSCH/PDCCH associated with TCI state that is associated with either serving cell PCI or another different PCI. Regarding the PRACH transmission, RAN1 has not discussed configuration of PRACH for a TRP with different PCI.

The key message in red answer is that the configuration of dedicated channels are same between serving TRP and TRPs with different PCI. It is not feasible if it is assumed that the two TRPs belong to different BWP since dedicated channels are configured per BWP i.e. technically they could be different.
Observation 2: Serving TRP and TRP with different PCI don’t belong to different BWP
So based on observation1 and observation 2 and options in RAN2 email discussion in [1] it is quite obvious that only the 3rd model i.e. Beam resource approach can be agreed.
Proposal 1: TRP with another PCI is modelled as beam resource of the same serving cell
Potential RAN2 impact
Impact on RRC layer
The legacy measurement framework defined by IE csi-MeasConfig already containing SSB of serving cell (TRP). Now SSB could be from a TRP with different PCI, so a new structure defining SSB with different PCI should be introduced.
In RAN1’s LS[2] it is confirmed that beam measurement/reporting mechanisms will be reused between inter-cell beam management and inter-cell mTRP. So the agreements in RAN1 LS[4] about SSB can be reused for inter-cell beam management. In addition this new SSB structure should be applicable for both intra-cell beam management and inter-cell beam management since the agreements for intra-cell beam management in terms of unified TCI frame work is reused for inter-cell beam management. RAN1’s LS[2] also indicate that more than 1 TRP with different PCI could be measured and indicated as source reference signal in unified TCI state. This should be also taken into account for the new structure. The new structure actually will define a new reference signal which can be used for the place where legacy SIB index is used e.g. beam measurement/reporting, Rel17 unified TCI state and pathloss reference signal etc..
Proposal 2: A new structure of SSB for both serving TRP and at least one TRP with different PCI should be introduced 
Proposal 3: This new reference signal is to replace “SSB index” in legacy signalling including beam measurement/reporting, unified TCI state and pathloss reference signal etc.
In RAN1 LS[4] RAN1’s, one agreement is as following:
Agreement
The information provided by SSB-Configuration-r16/ssb-InfoNcell-r16 and/or MeasObject can be starting point for providing non-serving cell information

Here is the current structure of ssb-InfoNcell-r16:
SSB-InfoNcell-r16  ::=              SEQUENCE {
    physicalCellId-r16                  PhysCellId,
    ssb-IndexNcell-r16                 SSB-Index                     OPTIONAL, -- Need S
    ssb-Configuration-r16              SSB-Configuration-r16          	OPTIONAL  -- Need S
}
SSB-Configuration-r16  ::=          SEQUENCE {
    ssb-Freq-r16                 	ARFCN-ValueNR,
    halfFrameIndex-r16           	ENUMERATED {zero, one},
    ssbSubcarrierSpacing-r16     	SubcarrierSpacing,
    ssb-Periodicity-r16            	ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2,spare1 } OPTIONAL,
    sfn0-Offset-r16                   SEQUENCE {
        sfn-Offset-r16                INTEGER (0..1023),
        integerSubframeOffset-r16     INTEGER (0..9)                 OPTIONAL  -- Need R
    }    

Table 1 existing SSB definition of neighbouring cell
The IE ssb-Configuration-r16 and physicalCellId-r16 are identical for all SSB from the same TRP. So it is really redundant among SSBs from same TRP. To avoid such redundancy the definition of SSB should be re-indexed which is aligned with RAN1’s agreement in LS [4]:
Agreement
Introduce a new RRC indicator/signaling (e.g., re-index the non-serving cell) to indicate the non-serving cell information that a TCI state/QCL information is associated with, where the new indicator/signaling is not the exact PCI value
· Detailed signaling design is up to RAN2

The re-indexed SSB definition could be:
SSB-IndexInfo-mTRP-r17  ::=              SEQUENCE {
   ssb-Index-mTRP-r16                 SSB-Index,                     
   ssb-ConfigurationIndex              ssb-ConfigurationIndex         	OPTIONAL  -- TRP-with-different-PCI
}
SSB-InfoList-r17  ::=              SEQUENCE(SIZE(1..maxNrofTRPs)) OF SSB-Info ;
SSB-Info-r17  ::=              SEQUENCE {
    ssb-ConfigurationIndex			INTERGER(0~ maxNrofTRPs-1)			
physicalCellId-r16                 PhysCellId,					OPTIONAL  -- Need S
    ssb-Configuration-r16              SSB-Configuration-r16          	OPTIONAL  -- Need S
}

Table 2 SSB definition of serving TRP and non-serving TRP
The IE ssb-ConfigurationIndex is present only for TRP with different PCI. For serving TRP UE already detect through either existing RRC signalling or initial access procedure hence detail information referred by ssb-ConfigurationIndex is not needed. It also means for intra-cell beam measurement, this IE is absent.
Proposal 4: Agree SSB definition of serving TRP and TRP with different PCI in table 2
In existing CSI-MeasConfig, SSB index of serving TRP is contained within following IE:
CSI-SSB-ResourceSet ::=             SEQUENCE {
    csi-SSB-ResourceSetId               CSI-SSB-ResourceSetId,
    csi-SSB-ResourceList                SEQUENCE (SIZE(1..maxNrofCSI-SSB-ResourcePerSet)) OF SSB-Index,
    ...
}

Now SSB-Index can be replaced by SSB-IndexInfomTRP-r17. For example:
CSI-SSB-mTRP-ResourceSet ::=             SEQUENCE {
    csi-SSB-mTRP-ResourceSetId       CSI-SSB-mTRP-ResourceSetId,
    csi-SSB-mTRP-ResourceList        SEQUENCE (SIZE(1..maxNrofCSI-SSB-ResourcePerSet)) OF SSB-IndexInfomTRP-r17,
    ...
}

Table 3 definition of SSB resource set for serving TRP and TRP with different PCI
Proposal 5: Agree the definition of SSB resource set for serving TRP and TRP with different PCI in table 3
The difference between Rel17 joint TCI state and separate TCI state is whether source reference signal is the same between UL and DL. In addition in joint TCI state QCL information for both UL and DL must be present while for separate TCI state QCL information of UL and/or DL can be present. Based on this analysis Rel17 TCI state for both joint and separate TCI state can be defined as same structure with some field description to differentiate between joint and separate TCI state. Here are one example:
mTRP-TCI-StateList ::=                       SEQUENCE (SIZE(1..maxNrofUnifiedTCIstates)) OF mTRP-TCI-State;

mTRP-TCI-State ::=                       SEQUENCE {
    mTRP-TCI-StateId                   MTRP-TCI-StateId,
    qcl-Type1                           Unified-QCL-Info,
    qcl-Type2                           Unified-QCL-Info                                      OPTIONAL,   -- Need R
    ...
}
Unified-QCL-Info ::=                        SEQUENCE {
dl-qcl-type						MTRP-QCL-Info				OPTIONAL,
ul-qcl-type						MTRP-QCL-Info				OPTIONAL,
}
mTRP-QCL-Info ::=                        SEQUENCE {
cell                                 ServCellIndex					OPTIONAL,
bwp-Id                              BWP-Id						OPTIONAL, 	   --CSI-RSorSRS
referenceSignal                      CHOICE {
        ssb-Index                            SSB-IndexInfomTRP-r17,
        csi-RS-Index                         NZP-CSI-RS-ResourceId,
        srs                                  SRS-ResourceId   					    --ULOnly
    },                             
    qcl-Type                            ENUMERATED {typeA, typeB, typeC, typeD} OPTIONAL,   --DLOnly
    ...
}
MTRP-TCI-StateId ::=		INTERGER(0~ maxNrofUnifiedTCIstates-1)

Table 4 definition of unified TCI state
Note this structure can be also applied for Rel17 mTRP TCI state as long as ul-qcl-type is absent in IE Unified-QCL-Info. In Rel17 unified TCI state frame work, the channel or reference signal can be QCLed with one unified TCI state is still under RAN1’s discussion, so it is FFS. 
[bookmark: _GoBack]RAN1 agreed that CSI-RS can be used as source RS for both DL and UL while SRS can only be used for UL.
Proposal 6: Agree definition of unified TCI state in table 4 
Proposal 7: Proposal 2~6 are applicable for both inter-cell beam management and inter-cell mTRP
CORESET pool ID is introduced in Rel16 mTRP feature. It is used to differentiate PDCCH between TRPs with same PCI. In Rel17 mTRP discussion this idea is inherited from Rel16. But for inter-cell beam management it is not applicable. RAN1 LS[2] already indicate that for inter-cell beam management DPS like scheme is used. 
Proposal 8: CORESET pool ID is not needed for inter-cell beam management.
0. Impact on MAC layer
In current MAC layer TCI States Activation/Deactivation for UE-specific PDSCH and UE-specific PDCCH MAC CE are defined. In addition Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE is introduced later in Rel16 for sDCI mTRP operation.
In general those 3 MAC CE need be enhanced to deal with either R17 inter-cell beam management or inter-cell mTRP. And legacy TCI state id can be replaced by newly introduced mTRP-TCI-StateId. But no further detail input from RAN1 is received yet. So at this stage we can keep it open for future meetings.
Conclusion
Here are observations and proposals from our side:
Observation 1: Serving TRP and TRP with different PCI belong to same cell
Observation 2: Serving TRP and TRP with different PCI don’t belong to different BWP
Proposal 1: TRP with another PCI is modelled as beam resource of the same serving cell
Proposal 2: A new structure of SSB for both serving TRP and at least one TRP with different PCI should be introduced 
Proposal 3: This new reference signal is to replace “SSB index” in legacy signalling including beam measurement/reporting, unified TCI state and pathloss reference signal etc.
Proposal 4: Agree SSB definition of serving TRP and TRP with different PCI in table 2
Proposal 5: Agree the definition of SSB resource set for serving TRP and TRP with different PCI in table 3
Proposal 6: Agree definition of unified TCI state in table 4 
Proposal 7: Proposal 2~6 are applicable for both inter-cell beam management and inter-cell mTRP
Proposal 8: CORESET pool ID is not needed for inter-cell beam management.
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