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1	Introduction
In RAN2 regarding DCCA WI we have agreed to introduce possibility to configure early measurements for UE for NR and LTE. In this paper we discuss UE capabilities required for the early measurement feature. 
2	LTE UE early measurement capabilities
In NR we have agreed to introduce early measurements in NR – equivalent in LTE being IdleModeMeasurements. In LTE we have introduced following capabilities for the feature:

MeasParameters-v1530 ::=			SEQUENCE {
	qoe-MeasReport-r15					ENUMERATED {supported}		OPTIONAL,
	qoe-MTSI-MeasReport-r15				ENUMERATED {supported}		OPTIONAL,
	ca-IdleModeMeasurements-r15				ENUMERATED {supported}		OPTIONAL,
[bookmark: _Hlk20894953]	ca-IdleModeValidityArea-r15				ENUMERATED {supported}		OPTIONAL,
	heightMeas-r15							ENUMERATED {supported}			OPTIONAL,
	multipleCellsMeasExtension-r15			ENUMERATED {supported}			OPTIONAL
}

	ca-IdleModeMeasurements
Indicates whether UE supports reporting measurements performed during RRC_IDLE.
	-

	ca-IdleModeValidityArea
Indicates whether UE supports validity area for IDLE measurements during RRC_IDLE.
	-



First considering LTE – in release 16 we will start supporting NR early measurements. In Release 15 (as shown above) UE can indicate if UE supports idle mode measurements also it is possible to indicate if UE supports NR (and which bands). It seems quite logical that UE supporting idle mode measurements and NR would also support measuring NR cells while camping in LTE for idle mode measurement purpose. Although a non stand alone NR supporting UE may not support idle mode measurements of NR. Regardless whether UE is SA or NSA NR supporting UE for testing purposes it would be better to possible to indicate whether UE has been tested with NR measurements for idle measurements purpose.
 Thus we propose:
Proposal 1a: Rel-16 LTE UE supporting standalone NR and ca-IdleModeMeasurements will also support NR measurements for idle mode purposes while camping in NR. Introduce IOT bit (i.e. bit that’s conditionally mandatory for UEs supporting IDLE mode measurements and NR) for this.
Since the functionality validity area is common to both LTE and NR, we also propose that UE indicating support for the LTE validity area can also apply it for the NR measurements (i.e. the capability bit encompasses both NR and LTE validity areas). Whether this requires any change for the existing capability bit can then be discussed during the Stage-3 CR drafting discussion.
Proposal 1b: Rel-16 LTE UE supporting NR and ca-IdleModeValidityArea shall support validity area for the NR idle mode measurements.
3	NR UE early measurment capabilities
So for NR we will introduce early measurements possibility for both NR and LTE cells. We assume that it is not likely that (at least from the very beginning of release 16) all the UEs will support early measurements and to ensure testability, we should introduce a capability for this purpose:
Proposal 2: Introduce ca-IdleModeMeasurements capability for NR, indicating whether UE supports early NR measurements in NR standalone mode.
Analogously as for LTE we think that NR UE supporting LTE and early measurements would also support early measurements for LTE while camping in NR. 
Proposal 3: NR UE supporting LTE and ca-IdleModeMeasurements will also support LTE measurements for idle mode purposes while camping in NR.
It seems also that to avoid fragmentation of UE capabilities UE supporting ca-IdleModeMeasurements (either in NR or LTE)  and NR and LTE would support early measurements in both RATs.
Proposal 4: LTE and NR supporting UE indicating ca-IdleModeMeasurements in either RAT shall support ca-IdleModeMeasurements in NR and LTE.
So far in NR we have not agreed to have validity area but it is under discussion and similarly to LTE we consider, if introduced, it would also require a separate capability:
Proposal 5: If validity area is introduced in NR, introduce a ca-IdleModeValidityArea capability bit indicating whether UE supports validity area for NR early measurements. 
If the validity area in NR is similar to LTE then we would also consider that support for that should be indicated similarly in both RATs:
Proposal 6: LTE and NR supporting UE indicating ca-IdleModeValidityArea in either RAT shall support ca-IdleModeValidityArea in NR and LTE.
Finally, we note that it needs both XDD and FRX separation of the capability bits need to be considered. For XDD separation, this was not done in LTE since the measurements are no different in TDD or FDD, and we think the same applies also for NR. For FRX, there are some differences in the actual measurement procedures between FR1 and FR2 (namely, the beamforming aspects in FR2), so in principle separation could be considered. But since a UE supporting FR2 would anyway support the (regular mobility) measurements in FR2 (in IDLE and CONNECTED modes), we don’t see a technical reason to do the FRX separation, either. Therefore, we propose not to do either XDD or FRX separation.
Proposal 7a: Do not introduce XDD separation for the early measurement capabilities.
Proposal 7b: Do not introduce FRX separation for the early measurement capabilities.
4	Conclusions
In this paper we discussed early measurement UE capabilities and reached following proposals:
Proposal 1a: Rel-16 LTE UE supporting NR and ca-IdleModeMeasurements will also support NR measurements for idle mode purposes while camping in NR. Introduce IOT bit (i.e. bit that’s conditionally mandatory for UEs supporting IDLE mode measurements and NR) for this.
Proposal 1b: Rel-16 LTE UE supporting NR and ca-IdleModeValidityArea shall support validity area for the NR idle mode measurements.
Proposal 2: Introduce ca-IdleModeMeasurements capability indicating whether UE supports early measurements in NR or not
Proposal 3: NR UE supporting LTE and ca-IdleModeMeasurements will also support LTE measurements for idle mode purposes while camping in NR
Proposal 4: LTE and NR supporting UE indicating ca-IdleModeMeasurements in either RAT shall support ca-IdleModeMeasurements in NR and LTE
Proposal 5: In NR introduce ca-IdleModeValidityArea capability indicating whether UE supports validity area for early measurements 
Proposal 6: LTE and NR supporting UE indicating ca-IdleModeValidityArea in either RAT shall support ca-IdleModeValidityArea in NR and LTE
Proposal 7a: Do not introduce XDD separation for the early measurement capabilities.
Proposal 7b: Do not introduce FRX separation for the early measurement capabilities.
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