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1 Introduction
The work Item on RAN Enhancements for Extended DRX in LTE has been approved [1] in RAN#67. Meanwihle there was one incoming LS from RAN2 [2] indicating that
1.
For connected mode, the DRX cycle is extended up to 10.24s.

2.
For idle mode, the DRX cycle is extended past the current SFN limit of 10.24s, and the extended value range is in the order of minutes.
In last RAN4 meeting this topic has been discussed [3][4][5][6]. Furthermore one WF[7] was approved as follows

	· Specify eDRX requirements for: 

· Legacy cell detection and measurements (intra-frequency, inter-frequency, inter-RAT), 

· RLM,

· Category 0 UEs, 

· MDT, 

· RSTD, 

· E-CID measurements

NOTE: ”specify” does not mean that the requirements cannot be the same as in Rel-12 in some cases


In this paper, we will discuss the impacts of extended DRX on RRM. To be specific we will focus on the impacts to the positioning related requirements. 

2 Discussion
Currently there are two kinds of positioning related requirements in TS 36.133, OTDOA and E-CID related requirements. The impacts of eDRX on the OTDOA and E-CID will be discussed separately.
2.1 OTDOA
Currently the delay and accuracy requirements of OTDOA does not distinguish the requirements for DRX state and non-DRX state. One of the reasons is that the postionting related service is event triggered and happens not so frequently. It means the possible additional power consumptions when UE is in DRX state is acceptable. The currenty descriptions on DRX state are
For measurement reporting

All intra-frequency RSTD measurement requirements specified in Sections 8.1.2.5.1 and 8.1.2.5.2 shall apply without DRX as well as for all the DRX cycles specified in TS 36.331 [2].

For measurement accuracy
The accuracy requirements in Table 9.1.10.1-1 shall apply without DRX as well as for all the DRX cycles specified in TS 36.331 [2].

With the introduction of longer DRX cycle the service quality of positioning based on OTDOA should be similar to what defined currently. Thus the requirements with longer DRX cycle should be keep same as Rel-12.
Proposal 1: The legacy OTDOA requirements in Rel-12 are applicable for eDRX case.
2.2 E-CID
Currently the requirements of E-CID based positioning are
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8.1.2.4.7 E-UTRAN FDD — UTRAN FDD measurements for
8.1.2.4.8 E-UTRAN TDD — UTRAN FDD measurements for 8127 E-UTRAN E-CID Measurements
8.1.2.4.9 E-UTRAN FDD — cdma2000 1xRTT measurement
8.1.2.4.9.1A E-UTRAN FDD — cdma2000 1xRTT measuren’ 8.1.2.71 E-UTRAN FDD UE Rx-Tx Time Difference Measurements
8.1.2.4.10 E-UTRAN TDD — cdma2000 1xRTT measuremel
8.1.2.4.11 E-UTRAN FDD — HRPD measurements When no DRX is used the physical layer measurement period of the UE Rx-Tx time difference measurement shall be
8.1.2.4.12 E-UTRAN TDD — HRPD measurements 200 ms.

8.1.2.4.13 E-UTRAN TDD — UTRAN TDD measurements fc
8.1.2.4.14 E-UTRAN FDD — UTRAN TDD measurements fc
8.1.2.4.15 E-UTRAN FDD — cdma2000 1xRTT measuremer
8.1.2.4.16 E-UTRAN TDD — cdma2000 1xRTT measuremel
8.1.2.4.17 E-UTRAN FDD-UTRAN FDD measurements witl

When DRX is used in RRC_CONNECTED state the physical layer measurement period (Tmeasue FDD_UE Rx Txt) of the
UE Rx-Tx time difference measurement shall be as specified in table 8.1.2.7.1-1.

Table 8.1.2.7.1-1: FDD UE Rx-Tx time difference measurement requirement when DRX is used

8.1.2.4.18 E-UTRAN TDD-UTRAN FDD measurements witl DRX cycie length (5] Tmeosare_Fo0_UE_ w1 (5] (DRX cycies)
[518.1.2.5 E-UTRAN OTDOA Intra-Frequency RSTD Measureme <0.04 0.2 (Note™)

8.1.2.5.1 E-UTRAN FDD Intra-Frequency OTDOA Measure| 0.04<DRX-cycle22.56 Note2 (5)

8.1.2.5.2 E-UTRAN TDD Intra-Frequency OTDOA Measure NoteT: Number of DRX cycle depends upon the DRX cycle in use
[518.1.2.6 E-UTRAN Inter-Frequency OTDOA Measurements Note2: Time depends upon the DRX cycle in use

8.1.2.6.1 E-UTRAN FDD-FDD Inter-Frequency OTDOA Me:
8.1.2.6.2 E-UTRAN TDD-FDD Inter-Frequency OTDOA Me

8.1.2.6.3 EUTRAN TDD-TDD Inter-Frequency OTDOA Me If the UE is performing UE Rx-Tx time difference measurement while the PCell is changed duc to the handover then
8.12.6.4 E-UTRAN FDD-TDD Inter-Frequency OTDOA Me. the UE shall restart the Rx-Tx measurement on the new cell. In this case the UE shall also meet the UE Rx-Tx time
98.1.2.7 EUTRAN E-CID Measurements difference measurement and accuracy requirements. However the physical layer measurement period of the UE Rx-Tx

‘measurement shall not exceed Tasasure FDD_UE R T3 as defined in the following expression:

8.1.2.7.2 E-UTRAN TDD UE Rx-Tx Time Difference Measui
8.1.2.7.3 E-UTRAN FDD Intra-frequency E-CID RSRP and |

Tmeasure FDD_UE Rx_Ts3 = (K+1)*(Tmessure FDD_UE R Txt) + K*TPCeall change bandover

8.1.2.7.4 E-UTRAN TDD Intra-frequency E-CID RSRP and | Where:
=/8.1.2.8 E-UTRAN intra-frequency measurements under time
8.1.2.8.1 E-UTRAN FDD intra-frequency measurements K is the number of times the PCell is changed over the measurement period (Tmesue FDD_UE Rx T3):
8.1.2.8.2 E-UTRAN TDD intra-frequency measurements o .
8.1.2.8.3 EUTRAN FDD intra-frequency measurements wi TeCell chmge handover i5 the time necessary to change the PCell due to handover; it can be up to 45 ms.

8.1.2.8.4 E-UTRAN TDD intra-frequency measurements wi
[=18.1.2.9 E-UTRAN E-CID Measurements when Time Domain I
8.1.2.9.1 E-UTRAN FDD UE Rx-Tx Time Difference Measui
8.1.2.9.2 E-UTRAN TDD UE Rx-Tx Time Difference Measui
8.1.2.9.3 E-UTRAN FDD UE Rx-Tx Time Difference Measur

If the UE supporting E-UTRA carrier aggregation when configured with the secondary component carrier is
performing UE Rx-Tx time difference measurement while the PCell is changed regardless whether the primary
component carrier is changed or not then the UE shall restart the Rx-Tx measurement on the new PCell. In this case
the UE shall also meet the UE Rx-Tx time difference measurement and accuracy requirements corresponding to the
new PCell. However the phvsical laver measurement neriod of the UF Rx-Tx measurement shall not exceed
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Basically the requirements are following the mobility related requirements in DRX state.  
When longer DRX cycle is introduced it should be careful to extend the measurement period accordingly. From the power saving perspecitive it is OK to extend the measurement period of UE Rx-Tx time difference for E-CID. However the longer measurement period due to the longer DRX cycle will lead to the additional positioning error. Thus there should be good tradeoff between the timely measurement results collection which tries to gurantee the UE is in the same loacation as can as possible and the power saving gain due to the longer DRX cycle.

Proposal2: The UE Rx-Tx time difference measurement requirements updates due to eDRX should consider the additional positioning error. 
  Conclusions

In this contribution we discuss the positioning related requirements due to the eDRX. It is proposed that
Proposal 1: The legacy OTDOA requirements in Rel-12 are applicable for eDRX case.
Proposal2: The UE Rx-Tx time difference measurement requirements updates due to eDRX should consider the additional positioning error. 
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