3GPP TSG-RAN WG4 Meeting #AH1807
R4-1808709
Montreal, Canada, 2– 6 July, 2018
Title: 




Measurement requirements for deactivated SCells in FR2
Source: 
Ericsson
Agenda item:
5.2.4.1
Document for:
Discussion
1. Introduction
In FR1, requirements were specified in [1] for deactivated SCells/SCC. At that time, even the active SCell measurements for FR2 were a topic of active discussion, so FR2 was not included in the CR. In this contribution we discuss the corresponding requirements for FR2.
2. Discussion

One of the discussion areas covering both active and deactivated SCC measurements for FR2 has been searcher complexity. A CR was introduced for UE measurements capability[2] which introduces reduced requirements for additional FR2 SCells compared with the PCC/PSCC or main SCell if there is no PCC/SCC.
Based on this we think there is no specific concern on complexity for active or deactivated SCells, and at any rate the requirements definition for deactivated SCells may proceed since there are already requirements for active SCell measurements.

	9.2.3.2
Requirements for FR2

For each intra-frequency layer the UE shall be capable of monitoring at least [6] cells on a single serving carrier (PCC or PSCC or 1 SCC if PCC/PSCC is in a band different from SCC) out of all the serving carriers configured in the same band.

For each intra-frequency layer, during each layer 1 measurement period, the UE shall be capable of monitoring at least [24] SSB with different SSB index and/or PCI on a single serving carrier (PCC or PSCC or 1 SCC if PCC/PSCC is in a band different from SCC) out of all the serving carriers configured in the same band. UE shall be capable of monitoring [1~ 4] SSB(s) on serving cell for each of the other serving carrier(s) in the same band. UE shall be capable of performing RSRP and RSRQ on all above-


In this contribution we discuss the requirements for a single deactivated SCell layer, and multiple SCells are considered in another contribution (which applies for both multiple active and deactivated SCells).

The main factor which then needs to be discussed is RX beam sweeping. Earlier we have been of the opinion that deactivated SCell measurement and PSS/SSS detection times may become excessive if the UE only checks in one RX beam direction per measCycleSCell even with N1,N3=4, and we have proposed 

Proposal 1 : For FR2 requirements for deactivated SCell measurements are derived under the assumption that that new measurement samples including RX beamsweeping are available every max(max(measCycleSCell, DRX cycle), N3x SMTC period)
For example, if N3=4, measCycleSCell=640ms, SMTC period =20ms and 5 samples are needed, non DRX,  the measurement period under the old proposal 1 is 5*640ms=3.2s. If this proposal is not adopted and the measurement period is further scaled by N3, it becomes 20*640ms = 12.8s, and even this is only achieved with our preferred value of N3=4.
Due to the long measurement period for deactivated SCells, this has been our preference, even though there is clearly an impact on UE power consumption. For the above example, the UE is expected to complete a beam sweep every 640ms, which implies that measurement is performed on 4 out of the 32 SMTC in the measCycleSCell time period. Clearly this is significantly worse than measuring in a single RX beam direction where only 1 out of 32 SMTC needs to be used. 

On the other hand, this proposal has had very limited support in RAN4 for 2 meeting cycles. So as a compromise and provided that N1/N3=4 we could accept a single beam direction being used every measCycleSCell. In this case it is probable that the network will need to use measCycleSCell=160ms to obtain the needed performance at least in certain scenarios, but anyway SCell measurements are less useful for SCell management under the condition that “UE shall be capable of monitoring [1~ 4] SSB(s) on serving cell for each of the other serving carrier(s) in the same band.”

Proposal 1 : Under the condition that RAN4 agrees N1/N3=4, the UE can be assumed to perform 1 measurement per measCycleSCell, i.e. one RX beam sweep is completed in 4x measCycleSCell
This means that a very similar approach can be used for defining FR2 deactivated SCell requirements as FR1 deactivated SCell measurements with additional scaling by N1/N2/N3

Time period for PSS/SSS detection, deactivated SCell (Frequency range FR2)

	DRX cycle
	TPSS/SSS_sync

	No DRX
	N1x[5] x measCycleSCell

	DRX cycle≤ 320ms
	N1x [5] x max(measCycleSCell, 1.5xDRX cycle)

	DRX cycle> 320ms
	N1x[5] x max(measCycleSCell, DRX cycle)


Time period for time index detection, deactivated SCell (Frequency range FR2)
Note: We have a separate contribution questioning the need for time index detection on FR2 for intrafrequency requirements in general

	DRX cycle
	TSSB_time_index

	No DRX
	N2x [5] x measCycleSCell

	DRX cycle≤ 320ms
	N2x [5] x max(measCycleSCell, 1.5xDRX cycle)

	DRX cycle> 320ms
	N2x [5] x max(measCycleSCell, DRX cycle)


Measurement period for intrafrequency measurements without gaps (deactivated SCell) (Frequency range FR2)

	DRX cycle
	T SSB_measurement_period  

	No DRX
	N3x [5] x measCycleSCell

	DRX cycle≤ 320ms
	N3x [5] x max(measCycleSCell, 1.5xDRX cycle)

	DRX cycle> 320ms
	N3x [5] x max(measCycleSCell, DRX cycle)


3. Conclusion

Proposal 1 : Under the condition that RAN4 agrees N1/N3=4, the UE can be assumed to perform 1 measurement per measCycleSCell, ie one RX beamsweep is completed in 4x measCycleSCell
Time period for PSS/SSS detection, deactivated SCell (Frequency range FR2)

	DRX cycle
	TPSS/SSS_sync

	No DRX
	N1x[5] x measCycleSCell

	DRX cycle≤ 320ms
	N1x [5] x max(measCycleSCell, 1.5xDRX cycle)

	DRX cycle> 320ms
	N1x[5] x max(measCycleSCell, DRX cycle)


Time period for time index detection, deactivated SCell (Frequency range FR2)

Note: We have a separate contribution questioning the need for time index detection on FR2 for intrafrequency requirements in general

	DRX cycle
	TSSB_time_index

	No DRX
	N2x [5] x measCycleSCell

	DRX cycle≤ 320ms
	N2x [5] x max(measCycleSCell, 1.5xDRX cycle)

	DRX cycle> 320ms
	N2x [5] x max(measCycleSCell, DRX cycle)


Measurement period for intrafrequency measurements without gaps (deactivated SCell) (Frequency range FR2)

	DRX cycle
	T SSB_measurement_period  

	No DRX
	N3x [5] x measCycleSCell

	DRX cycle≤ 320ms
	N3x [5] x max(measCycleSCell, 1.5xDRX cycle)

	DRX cycle> 320ms
	N3x [5] x max(measCycleSCell, DRX cycle)
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