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Introduction
In RAN2#AdHoc 2018-1 the following has been agreed concerning measObjectNR:
Agreements
[bookmark: _Hlk505134669]1:	Within an MO, the SSB location is always indicated with GSCN with no additional offset. 
FFS Whether the subcarrier offset is also required. To be checked with RAN1

2:	For MO with CSI-RS, an NR-ARFCN is used to indicate a frequency reference. Location of CSI-RS is relative to this reference
FFS Whether this reference is the same as point A in agreement 3i.

3:	For reconfiguration with sync (e.g. for inter-frequency HO and SCG change) and for configuration of SCells the SSB location is indicated with GSCN. 
3i	In addition the reconfiguration provides an NR-ARFCN to identify point A. 
FFS Whether the subcarrier offset is also required. To be checked with RAN1
4:	For idle/inactive reselection and reselection from LTE to NR, the SSB location is always indicated with GSCN with no additional offset.

The way that has been implemented in the CR interpreted that:
· 1/ SSB frequency location (based on GSCN) is a mandatory field in the measObjectNR;
· 2/ That CSI-RS reference frequency is the point A referred in the RAN1 specifications, and, as an optional field.
[bookmark: _Ref178064866]As there has been a few comments from different companies questioning some of these implementation, we provide these papers further clarifying the reasoning behind the current version, which in our view does not require further changes. 
Discussion
The high-level structure in the CR provided in the email discussion for measObjectNR, including comments from some companies is the following:
[bookmark: _Toc500942730][bookmark: _Toc505697558]–	MeasObjectNR
The IE MeasObjectNR specifies information applicable for SS/PBCH block(s) intra/inter-frequency measurements or CSI-RS intra/inter-frequency measurements.
MeasObjectNR information element
-- ASN1START
-- TAG-MEAS-OBJECT-NR-START

MeasObjectNR ::=							SEQUENCE {
	ssbAbsoluteFreq								GSCN-ValueNR,	Comment by Qualcomm: Class 3+Q312:
We have not get response from RAN1 whether subcarrier offset is needed when SSB is not located in GSCN. Suggest to add this FFS until RAN1 responsed.	Comment by ZTE: Z250 Class3
There are 3 kinds of carriers:
Type1: carrier with SSB on sync raster,
Type2: carrier with SSB off sync raster(no SSB on sync raster);
Type3: carrier w/o SSB at all
So it is not correct to define the carrier of MO always with GSCN.
ZTE will have a paper for this issue (R2-1802015)	Comment by CATT: Class 3+C115: 
GSCN should be optional. For MO without SSB, it is not present.

Suggest a choice structure. E.g.
FreqInfoForMeas      CHOICE {
ssbAbsoluteFreq			GSCN-ValueNR,
refFreqCSI-RS				ARFCN-ValueNR}
	--FFS whether reference frequency represents pointA
	refFreqCSI-RS								ARFCN-ValueNR															OPTIONAL,	Comment by ZTE: Z251 Class3
RAN1 provided a parameter Common-PRB-Grid-offset to calculate the location of PRB0. Common-PRB-Grid-offset provides an offset between the PRB0 for common PRB indexing and a reference location. It is corresponding to the parameter in the previous ASN.1 structure prb-GridOffset which is deleted in the current version. It's better to adopt the parameter given by RAN1 instead of the location of PRB0 directly.
Meanwhile, there's some ambiguity to provide the location of PRB0 via NR-ARFCN.

ZTE will have a paper for this issue (R2-1802015)


	--RS configuration (e.g. SMTC window, CSI-RS resource, etc.)
	referenceSignalConfig						ReferenceSignalConfig,													

	--Consolidation of L1 measurements per RS index
	absThreshSS-BlocksConsolidation			ThresholdNR																	OPTIONAL, 	-- Need R
	absThreshCSI-RS-Consolidation			ThresholdNR																	OPTIONAL, 	-- Need R
																													
	--Config for cell measurement derivation
	nrofSS-BlocksToAverage					INTEGER (2..maxNrofSS-BlocksToAverage)										OPTIONAL, 	-- Need R
	nrofCSI-RS-ResourcesToAverage			INTEGER (2..maxNrofCSI-RS-ResourcesToAverage)								OPTIONAL, 	-- Need R
																															
	-- Filter coefficients applicable to this measurement object
	quantityConfigIndex							INTEGER (1.. maxNrofQuantityConfig),

	--Frequency-specific offsets 
	offsetFreq									Q-OffsetRangeList,

	-- Cell list
	cellsToRemoveList							PCI-List																OPTIONAL, 	-- Need N
	cellsToAddModList							CellsToAddModList														OPTIONAL, 	-- Need N

	-- Black list
	blackCellsToRemoveList						PCI-RangeIndexList														OPTIONAL, 	-- Need N
	blackCellsToAddModList						BlackCellsToAddModList													OPTIONAL, 	-- Need N

	-- White list
	whiteCellsToRemoveList						PCI-RangeIndexList														OPTIONAL, 	-- Need N
	whiteCellsToAddModList						WhiteCellsToAddModList													OPTIONAL 	-- Need N

-- FFS: Where to include L1 parameters for RSSI measurements (SS-RSSI-MeasurementConfig in L1 table)
}

The questions from the companies regarding SSB and CSI-RS frequency information in the measObjectNR can be summarized as follows:
· Question 1) Can SSB frequency information always be encoded using GSCN?
· Question 2) Is the SSB frequency information defined as an optional or mandatory field?
· Question 3) How to signal the CSI-RS location in frequency?

For Question 1) we have simply adopted what has been explicitly agreed in the last meeting:
Agreements
1:	Within an MO, the SSB location is always indicated with GSCN with no additional offset. 
FFS Whether the subcarrier offset is also required. To be checked with RAN1
The case brought up in the email discussion was also discussed online and the common understanding in the room is that in Rel-15, RAN2 would not really support all exotic RAN1 scenarios, including the one where the SSBs would be transmitted in a frequency position that is not the same as the ones defined by the sync raster (which seems to be implied in Z250, Type2). Hence, RAN2 has agreed on the GSCN. 
Furthermore, RAN2 agreed that the network must configure an SSB for every measurement object - even if it is not on that carrier itself. To cover carriers with and without own SSB, RAN2 agreed to configure always the GSCN. Hence, we see no need to distinguish "Type1" and "Type3" mentioned in Z250. 
Still related to the first question, to certain extent, is the issue on the need for a subcarrier spacing offset. We agreed with the comment that it is still FFS whether the subcarrier spacing is also required. However, that is not related to the usage of GSCN or ARFCN for indicating the SSB location: none of them has the resolution of a subcarrier and hence, the subcarrier spacing offset is required regardless which of these two is used. 
Confirm previous agreement that for simplicity reason RAN2 only configures MOs with where SSB is on sync raster (using GSCN).

For Question 2), our understanding is that for performing RRM measurements, the UE may not really need to distinguish the different types of carriers described in the email discussion:
· Type1: carrier with SSB on sync raster;
· Type2: carrier with SSB off sync raster (no SSB on sync raster);
· Type3: carrier w/o SSB at all;
For Type 1, it seems clear that we need SSB and that the SSB frequency location can be based on with GSCN. In our view, as we described in the previous paragraph, RAN2 has covered Type2 for RRM measurements on SSB, being the reason RAN2 was comfortable to decide that GSCN could be used in Rel-15, despite the acknowledgement that it might not have been the most future proof solution (but simpler and requiring fewer bits). It was even commented online in Vancouver that in case we decided to support SSB measurements on Type2 carriers in future releases, we could create a new IE based on ARFCN. For Type3, perhaps we get to the original question about the optionality of SSBs in measObjectNR and, as explained above, we understand that the UE needs this information for time and frequency sync. 
In addition to all these, we assume no one would question too much that the most typical case will most likely be carriers having SSB in the sync raster, at least for EN-DC (as CSI-RS measurements on NR carriers cannot be configured via EUTRAN). For more exotic cases, like carriers without SSBs, there was an agreement that the same SSB could be present in two different MOs, so that the reference frequency for the CSI-RS resources (point A) would enable the distinction between MO(s).
Confirm that SSB in measObject is mandatory i.e. no change needed in 38.331.

For Question 3), about how to signal the CSI-RS reference frequency, it has been said that RAN1 had agreed on a parameter called Common-PRB-Grid-offset to calculate the location of PRB0. That was defined as an offset between an SSB location and the PRB0. However, RAN2 had also agreed it would have been much simpler to signal the nominal frequency of the reference frequency of CSI-RS as that would avoid endless discussions on how long that offset can be, especially considering that for carriers without own SSB, the UE would sync with SSBs far from the CSI-RS resources. And, an offset discussion, would lead to a discussion on how far that can be, avoided thanks to the RAN2 decision to encode the CSI-RS reference frequency as ARFCN:
2:	For MO with CSI-RS, an NR-ARFCN is used to indicate a frequency reference. Location of CSI-RS is relative to this reference
FFS Whether this reference is the same as point A in agreement 3i.

Confirm that reference frequency for CSI-RS location is given by the ARFCN i.e. no change needed in 38.331.
Conclusion
Based on the discussion we propose the following:
1. Confirm previous agreement that for simplicity reason RAN2 only configures MOs with where SSB is on sync raster (using GSCN).
1. Confirm that SSB in measObject is mandatory i.e. no change needed in 38.331.
1. Confirm that reference frequency for CSI-RS location is given by the ARFCN i.e. no change needed in 38.331.
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