3GPP TSG-RAN WG4 Meeting #86
R4-1802835
Athens, GREECE, 26th Feb – 2nd March, 2018
Agenda Item:
7.9.4.1.1
Source: 
Ericsson
Title:
On cell identification and measurement period
Document for:
Discussion
1 Introduction
In [1], the intra-frequency cell detection and measurement periods have only been agreed for non-DRX/short DRX for FR1 as follows:
Table 9.2.5.1-1: Time period for PSS/SSS detection, (Frequency range FR1)

	DRX cycle
	TPSS/SSS_sync

	No DRX, or DRX cycle < SMTC periodicity
	max(600ms,[5 or 6]x SMTC period) Note 1

	DRX1 < DRX cycle≤ DRX2
	TBD

	…
	…

	…
	…

	Note 1:
If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified


Table 9.2.5.2-1: Measurement period for intrafrequency measurements without gaps(Frequency FR1)

	DRX cycle
	T SSB_measurement_period  

	No DRX, or DRX cycle < SMTC periodicity
	max(200,[5] x SMTC period) Note 1

	DRX1 < DRX cycle≤ DRX2
	TBD

	…
	…

	…
	…

	Note 1:
If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified


The corresponding requirements for FR2 remain open, which are further discussed in this contribution.
However, in the last meeting the general approach based on Option 1 was agreed [2]:
· Option 1: max( [a constant value], [number of SSB] x N x SMTC_period )
where N is a parameter related to Rx beamforming and Rx beam sweeping for requirement definition purpose, but the value of N is TBD. In addition, it is also TBD if N should be the same value or not for different processes, including PSS/SSS detection, SSB time index detection and SSB measurement processes. 

2 Discussion
For FR2, N>1 can be due to receive beamforming based on the worst-case assumption that the UE cannot use the same antenna array configuration to beamform for receiving at the same time any two SSBs from different cells. Note that any two SSBs from the same cell are transmitted (and therefore also received) in TDM fashion anyway, so there is no such issue for intra-cell sweeping as long as the sweeping is fast (within CP). In practice, however, the amount of impact due to the inter-cell beam sweeping would depend, e.g., on whether analog beamforming is used, along which directions the measured cells are distributed, and where the cell beams are directed. If the requirements are based on this worst-case assumption (analog beamsweeping), then the cell detection and measurement periods would have to be scaled with the number of cells being measured. However, the practical number of different receive beams sweeping options at the UE is not infinite and may not be even so large either e.g. being smaller than the number of measured cells. The number of sweeps is likely to be small also with hybrid beamforming, since multiple directions may be covered in one sweep. However, in practice, it will be very difficult to agree e.g. on the number of sweeps in RAN4 since this is UE implementation-dependent. At the same time, from the network point of view it is not desirable to significantly relax the requirements based on the worst case because of the large impact on the overall performance for NR in general and also compared to LTE; furthermore, it is likely that at least not all UEs will operate based on the worst case either. Hence it is proposed to increase the period for FR2 by an arbitrary number, which is a trade-off between UE complexity and network performance, e.g., scale the FR2 requirements by 2 compared to FR1.
· Proposal 1: N=2.
· Proposal 2: To account for UEs with a better than the worst-case rx beamforming capability, RAN4 to discuss the possibility to have optional requirements for FR2 with N=1.
· Proposal 3: The same N is used for cell detection period and measurement period.
If Proposal 2 is accepted, then this can be captured in TS 38.133 as follows:

Table 9.2.5.1-1: Time period for PSS/SSS detection, (Frequency range FR1)

	DRX cycle
	TPSS/SSS_sync

	No DRX, or DRX cycle < SMTC periodicity
	max(600ms,[5 or 6]x SMTC period x N) Note 1,2

	DRX1 < DRX cycle≤ DRX2
	TBD

	…
	…

	…
	…

	Note 1:
If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
Note 2:   N=2. It is optional for UE to meet the requirements with N=1.


Table 9.2.5.2-1: Measurement period for intrafrequency measurements without gaps(Frequency FR1)

	DRX cycle
	T SSB_measurement_period  

	No DRX, or DRX cycle < SMTC periodicity
	max(200,[5] x SMTC period x N) Note 1,2

	DRX1 < DRX cycle≤ DRX2
	TBD

	…
	…

	…
	…

	Note 1:
If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
Note 2:   N=2. It is optional for UE to meet the requirements with N=1.


· Proposal 4: The minimum detection time and the number of SMTCs are the same for FR1 and FR2.

3 Summary
The proposals can be summarized in the following table:
	
	Minimum time period [ms]
	Number of SMTCs
	N

	Cell detection period
	600
	5
	2 and 1 (optional)

	Measurement period
	200
	5
	2 and 1 (optional)
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