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1. Introduction
In RRC_CONNECTED mode DRX cycle between 2 ms to 2560 ms can be used. RAN4 will define RRM performance requirements, which include cell search and measurement requirements, to be applicable when DRX is used. 
In the last meeting RAN4 decided a way forward on how to define requirements in DRX. This paper provides a proposal for the intra-frequency cell search and measurement requirements in DRX used in RRC_CONNECTED in the light of RAN4 agreements. 
2. Discussion and Background
It was agreed in RAN4 that both for both cell search and measurements the non DRX requirements shall apply for DRX cycle up to 40 ms length. This means in intra-frequency scenario the cell search delay and L1 measurement period of RSRP shall be 800 ms and 200 ms respectively. 

On the other hand for longer DRX cycle (i.e. above 40 ms and up to 2560 ms) the requirements are to be relaxed and defined as a function of DRX cycle. Furthermore the scaling need not be linear rather strictly dependent upon the DRX cycle. The requirements shall ensure sufficient saving of UE battery. 
It is also important that requirements are applicable for the same side conditions (e.g. geometry factor, RSRP and SCH reception level) and signal level used for non DRX requirements. 
3. Analysis of Requirements in DRX 
Our analysis in case non DRX scenario reveals that in order to achieve the desired cell search performance the UE should search for a new cell at least once every 40 ms. The non DRX cell search delay is 800 ms, which includes 200 ms RSRP measurement period. This means during net available time of 600 ms for cell search the UE requires at least 15 cell search occasions (15 x 40 ms = 600ms). The RSRP measurement requires typically 3-5 snapshots each of 5 ms length. The cell search occasion is also 5 ms long. This approach will require UE receiver to be on for 5 ms once every DRX cycle in the worst possible case i.e. at low geometry factor. We believe this will provide reasonable saving of UE power. 
Cell search delay in DRX

Since cell search delay includes RSRP therefore around 20 cell search/measurement occasions are typically needed to identify a new cell. Thus we suggest that cell search delay is defined as DRX cycle times the required number of cell search/measurement occasions. 
Measurement period of RSRP in DRX

Assuming 5 measurement occasions for RSRP (or RSRQ) the measurement period can be expressed as 5 x DRX cycle.
4. Proposed Requirements in DRX 
Based on the above reasoning the proposed requirement structure and requirement figures are shown below: 

When DRX is activated:

the UE shall be able to identify a new detectable FDD intra frequency cell within Tidentify_Intra_DRX  [s]

the measurement period for intra frequency measurements shall be TMeasurement_Period_Intra_DRX [s]
A cell shall be considered detectable when: 

RSRP > -TBD dBm and Ior/( Îinterfering cells+Ioc) > -6 dB,

SCH_RS > -TBD dBm and SCH Îor/(Îinterfering cells+Ioc)  > - 6 dB.
Table 1: TIdentify_Intra_DRX and TMeasurement_Period_Intra_DRX
	DRX cycle length: TDRX_Cycle [ms]
	TIdentify_Intra_DRX [s] (number of DRX cycles)
	TMeasurement_Period_Intra_DRX [s] (number of DRX cycles)

	( 40
	0.8 (Note)
	0.2 (Note)

	80
	1.6 (20)
	0.4 (5)

	160
	3.2 (20)
	0.8 (5)

	320
	6.4 (20)
	1.6 (5)

	640
	12.8 (20)
	3.2 (5)

	1280
	25.6 (20)
	6.4 (5)

	2560
	51.2 (20)
	12.8 (5)

	Note: number of DRX cycle depends upon the DRX cycle in use 


5. Summary

A proposal for intra-frequency measurement requirements in DRX is provide in this contribution. These requirements are to be defined in section 8.1.2.2.1.2 in TS 36.133 [2]. If this proposal is acceptable then a text proposal can be prepared for TS 36.133. 
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