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1 Introduction
In RAN2#103 [1], the following RRC design principle for MR-DC was agreed:
Agreements

1:
For NGEN-DC and NE-DC the control plane architecture is based on EN-DC

2
For NR-DC the control plane architecture is based on EN-DC
FFS1 If there are differences at stage 3 in how the SN configuration is carried by the RRC message generated by the MN.

FFS2 How capability coordination is performed in the case of NR-DC

3:
SRB3 can be configured for NR-DC 

And in RAN2#103b [2], the follow agreements on MR-DC measurement were agreed:
Agreements

1: 
Descriptions on measurement framework in TS 37.340 are applicable to NG-EN DC, NE-DC, and NR-DC, except that SN can only configure measurements embedded in MN RRC message via SRB1 for NE-DC.

2:
Descriptions on coordination to avoid exceeding the maximum number of measured layers in TS 37.340 are applicable to NG-EN DC, NE-DC and NR-DC.

3:
Descriptions on measurement result exchange between nodes in TS 37.340 are applicable to NG-EN DC, NE-DC and NR-DC, with the modification that measurement results are encoded according to SN’s RRC instead of NR RRC when they are provided by MN to SN.

4:
Descriptions on measurement gap/gap sharing configuration for EN-DC in TS 37.340 are applicable to NG-EN DC.

5: 
For NE DC, measurement gap(s)/gap sharing configuration are configured by MN, including per-UE gap, per FR1 gap and per FR2 gap.

6: 
For NR-DC,  measurement gap(s) /gap sharing configuration are configured by MN, including per-UE gap, per FR1 gap and per FR2 gap.

7:
Descriptions on measurement gap coordination for EN-DC in TS 37.340 are applicable to NG-EN DC.

8
Measurement gap coordination for NE-DC:

MN->SN: per UE or FR1 gap pattern

SN->MN: gap request (without frequency list)

9:
 Measurement gap coordination for NR-DC:

MN->SN: the configured per-UE or FR1 or FR2 measurement gap pattern and the gap purpose

SN -> MN: a list of SN configured frequencies in FR1 and FR2 measured by the UE

In this contribution, we discuss the remaining issues on measurement of NE-DC. 
2 Discussion  
2.1 Remaining issue: how to specify inter-node message to exchange RRM measurement configuration/results
RRM framework of NE-DC needs the support of new inter-node RRC IE or message to forward SN configured RRM measurement and maximum number of measured LTE frequency layers that can be used in SN. We prefer to extend the inter-Node RRC messages defined in LTE RRC spec (i.e. SCG-Config/SCG-ConfigInfo) for it. In addition, we can introduce ULInformationTransferMRDC container message as in 36.331 to report the measurement results of SN.
As a summary, our preferred RRM procedure of NE-DC is illusrated in Figure.1. 


[image: image1.emf]MN SN

SNAdditionReqAck/

SNModificiationRequired (SCG-Config 

(LTE RRCConnectionReconfiguration)

UE

RRCReconfig (LTE 

RRCConnectionReconfiguration(SN 

configured MeasConfig))

ULInformationTransferMRDC 

(LTEMeasurementReport)

RRC Transfer(LTE UE Measurement 

Report RRC Container)


            Figure.1 our preferred RRM procedure of NE-DC
Proposal 1: Extend the inter-Node RRC messages defined in LTE RRC spec (i.e. SCG-Config/SCG-ConfigInfo) to exchange RRM measurement configuration, measurement gap configuration/coordination and measurement capability coordination.

Proposal 2: Introduce UL RRC container of ULInformationTransferMRDC message as defined in 36.331 to report LTE measurement results configured by SN.
2.2 Remaining issue on measurement gap
In last meeting, measurement gap in NE-DC/NR-DC made a progress. We think the only remaining issue is that whether MN needs to indicate gap type (i.e. per-UE or FR1/FR2 gap) to UE similar to ENDC. Recall that RAN2 has introduced explicitly the 3 types of gap configurations in TS38.331 [3]: 
MeasGapConfig ::=




SEQUENCE {


gapFR2 



SetupRelease { GapConfig }













OPTIONAL,
-- Need M


...,


[[



gapFR1


SetupRelease { GapConfig }













OPTIONAL,
-- Need M



gapUE



SetupRelease { GapConfig }













OPTIONAL
-- Need M


]]

}
It means UE can explicitly know MN configured gap is per-UE or FR1/FR2 gap. Therefore, the gap purpose (per-UE or FR1/FR2) is not required to be indicated to UE.
Proposal 3: The gap purpose (per-UE or FR1/FR2) is not required to be indicated to UE because existing ASN.1 of measurement gap configuration in TS38.331 had explicitly provided such info.
2.3 Remaining issue on SFTD
The key agreements of EN-DC SFTD measurements are summarized in Table 1, and we also provide our consideration whether to reuse them.

	Procedure
	What we have in EN-DC
	Need change in NE-DC

	SFTD configuration
	PCell can configure SFTD 
· when EN-DC is configured (i.e. PSCell is configured)
· before EN-DC is configured for neighbor cells (i.e. PSCell is not configured yet)
· up to 3 neighbor cells 
· at most one measID for one-shot SFTD reporting
	No change on principle
· MN and SN still have different scheduling unit in NE-DC so SFTD principle (i.e. not SSTD for LTE DC) should be followed

	SFTD report contents
	· SFN and frame timing difference
· PCI and optional cell RSRP 
	FFS
· RAN4 still needs to discuss the content of measurements [4] and associated requirements (e.g. the number of cells the UE shall be able to measure.)


	Related inter-node RRC message
	MN can forward SFTD reporting to SN via CG-ConfigInfo
	No change on procedure
· SCG-ConfigInfo of LTE used for SFTD reporting


Table.1 key procedures of option 3 SFTD measurement and consideration for option 4

As we see, The SFTD principle in EN-DC should be reused in NE-DC because MN and SN still have different scheduling unit like EN-DC. However, one question is that only one cell (PSCell) can be configured for SSTD for LTE DC, while up to 3 neighbor cells can be configured for SFTD in EN-DC. This is a question needs RAN4 input, so we think RAN2 should wait RAN4 on how many number of cells the UE shall be able to perform SFTD.
Proposal 4: For SFTD measurement of option 4 (NE-DC):

· PCell can configure SFTD to perform on PSCell 

· At most one measID can be configured for one-shot SFTD reporting.
· MN can forward SFTD reporting to SN via SCG-ConfigInfo of LTE
· Measurement quantity and associated requirements (e.g. the number of cells the UE shall be able to measure) are FFS (RAN4)
3 Summary
In this contribution, we discuss remaining issues of measurement in NE-DC. We propose:  

Proposal 1: Extend the inter-Node RRC messages defined in LTE RRC spec (i.e. SCG-Config/SCG-ConfigInfo) to exchange RRM measurement configuration, measurement gap configuration/coordination and measurement capability coordination.

Proposal 2: Introduce UL RRC container of ULInformationTransferMRDC message as defined in 36.331 to report LTE measurement results configured by SN.
Proposal 3: The gap purpose (per-UE or FR1/FR2) is not required to be indicated to UE because existing ASN.1 of measurement gap configuration in TS38.331 had explicitly provided such info.

Proposal 4: For SFTD measurement of option 4 (NE-DC):

· PCell can configure SFTD to perform on PSCell 

· At most one measID can be configured for one-shot SFTD reporting.
· MN can forward SFTD reporting to SN via SCG-ConfigInfo of LTE
· Measurement quantity and associated requirements (e.g. the number of cells the UE shall be able to measure) are FFS (RAN4)
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