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1. Background
In RRC_CONNECTED mode the DRX cycle between 2 ms to 2560 ms can be used. RAN4 will define RRM performance requirements applicable when DRX is in use. 
The goal of this paper is to provide a text proposal for the intra-frequency cell search requirements in DRX used in RRC_CONNECTED. 
2. Discussion

The previous RAN4 meetings have addressed this subject but no agreement has been reached. This topic was also briefly discussed during RRM ad hoc session and it was agreed to address requirements in DRX in the subsequent meeting [1].  

There are several aspects related to the cell search requirements, which should be considered namely: 

· Cell search delay
The cell search delay requirements are applicable under following conditions or signal levels:

· SCH reception level
· RSRP level

It is natural to relax cell search requirements when DRX is activated. We suggest that only cell search delay is relaxed as a function of DRX cycle length. This means signal levels are the same as specified in non DRX case. Further it is suggested not to relax the cell search requirements up to certain DRX cycle length. This will ensure good mobility performance when real time services are used in DRX mode; typically short DRX cycle is used for such services. The suggested requirements (i.e. Tidentify_Intra_DRX  in ms) are expressed by the following equation:
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Where:
TIdentify_Intra is defined in section 8.1.2.2.1.1 for non DRX case; it is 800 ms.
TDRX_Cycle = It is the DRX cycle length expressed in ms and can be between 2 ms to 2560 ms.

TDRX_Cycle_Basic = [40] ms
A cell shall be considered detectable when: 

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

SCH_RS > -TBD dBm and SCH Îor/(Îinterfering cells+Ioc)  > - 6 dB.

According to the above proposal the intra-frequency cell search delay is relaxed beyond 40 ms DRX cycle. 
Table 1 provides the performance figures for the maximum cell search delay for different DRX cycles in RRC_CONNECTED mode. As shown in the figure that cell search time becomes very large at very long DRX cycle. However, this is the worst case cell search delay assuming lowest geometry (-6 dB) and no data reception. It is important to have good cell search performance at lower DRX (40 ms or below) to support real time services with good mobility performance. 

Table 1: Maximum cell search delay as a function of DRX Cycle
	DRX cycle length: TDRX_Cycle [ms]
	TIdentify_Intra_DRX [ms]

	( 40
	800

	80
	2400

	160
	4000

	320
	7200

	640
	13600

	1280
	26400

	2560
	52000


3. Proposal

A text proposal is provide for section 8.1.2.2.1.2, which is an existing but currently empty section in TS 36.133 [2].  
4. References

[1] R4-080498, “Summary of 2nd (evening) RRM Ad Hoc”, Nokia Siemens Networks, Motorola.
[2] 3GPP TS 36.133, “Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management”.  
----------------------START OF TEXT PROPOSAL --------------------------
8.1.2.2.1.2

E-UTRAN intra frequency measurements when DRX is used

When DRX is activated the UE shall be able to identify a new detectable FDD intra frequency cell within Tidentify_Intra_DRX  [ms] according to the following equation:  
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Where:
TIdentify_Intra is defined in section 8.1.2.2.1.1.

TDRX_Cycle = It is the DRX cycle length expressed in ms.

TDRX_Cycle_Basic = [40] ms
A cell shall be considered detectable when: 

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

SCH_RS > -TBD dBm and SCH Îor/(Îinterfering cells+Ioc)  > - 6 dB.
------------------------END OF TEXT PROPOSAL-----------------------
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