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1 Introduction

The work Item on RAN Enhancements for Extended DRX in LTE core requirement has been complete at RAN plenary#71 meeting. However, current eDRX core requirement has some problems and are not align with previous agreements. In addition, RAN2 launched an email discussion to make PTW number of DRX cycles. Therefore, RAN4 needs to update its requirements accordingly.
In this paper, we will further discuss core requirement correction for eDRX. 
2 Discussion
The eDRX idle mode requirements still use legacy DRX cycle in a burst pattern. For each eDRX idle cycle, a PTW consists of legacy DRX cycle occurs. Current eDRX core requirement has some problems and are not align with previous agreements. The numbers of DRX cycles configured with eDRX_IDLE cycle are not aligned with UE configured by DRX. 
Extract from 36.133 eDRX core requirements example
	Table 4.2.2.3-1 : Tdetect,EUTRAN_Intra, Tmeasure,EUTRAN_Intra and Tevaluate, E-UTRAN_intra
DRX cycle length [s]
Tdetect,EUTRAN_Intra [s] (number of DRX cycles)
Tmeasure,EUTRAN_Intra [s] (number of DRX cycles)
Tevaluate,E-UTRAN_intra
[s] (number of DRX cycles)

0.32
11.52 (36)
1.28 (4)

5.12 (16)
0.64
17.92 (28)
1.28 (2)

5.12 (8)
1.28
32(25)
1.28 (1)

6.4 (5)
2.56
58.88 (23)
2.56 (1)

7.68 (3)
Table 4.2.2.3-2: Tdetect,EUTRAN_Intra, Tmeasure,EUTRAN_Intra and Tevaluate,E-UTRAN_intra for UE configured with eDRX_IDLE cycle

eDRX_IDLE cycle length [s]
DRX cycle length [s]
PTW length [s]

Tdetect,EUTRAN_Intra [s] (number of DRX cycles)
Tmeasure,EUTRAN_Intra [s] (number of DRX cycles)
Tevaluate,E-UTRAN_intra
[s] (number of DRX cycles)

5.12 ≤ eDRX_IDLE cycle length ≤ 2621.44
0.32
≥1
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 (23)
0.32 (1)

0.64 (2)

0.64
≥2

0.64 (1)

1.28 (2)

1.28
≥3

1.28 (1)

2.56 (2)

2.56
≥6

2.56 (1)

5.12 (2)
NOTE 1: The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2: The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].



The number of DRX cycles of detection time, measurement time and evaluation time for UE configured with eDRX_idle cycle should be aligned with UE configured with DRX. Otherwise, for UE configured with eDRX_idle, there are not enough DRX cycles for cell detection ,measurement and evaluation.
Proposal 1: The number of DRX cycles of detection time, measurement time and evaluation time for UE configured with eDRX_idle cycle should be aligned with UE configured with DRX.
Another issue is the PTW length configuration. Currently, PTW length could allow at least one measurement time within one PTW. Otherwise, it is required multiple eDRX cycles to finish one RSRP measurement.
Proposal 2: PTW length should be configured to allow at least one measurement time within one PTW.
Also, it is beneficial to allow cell evaluation within one PTW when eDRX_idle cycle length is above certain threshold, e.g. 40.96s. Currently, the longest evaluation time is around 10 seconds. If PTW is smaller than evaluation time, it will require multiple eDRX cyles to finish cell evaluation. If eDRX cycle is relative short, e.g. 5.12s,  it is acceptable to allow multiple  eDRX cycles. If eDRX cycle is long, e.g. 2621.44s, it is not preferable to allow multiple eDRX cycles for cell evaluation. 
Proposal 3: PTW length should be configured to allow cell evaluation within one PTW when eDRX_IDLE cycle length is above e.g. 40.96s.
Since cell detection time is long ,e.g. 23*2.56=58.88s, which may too long for PTW. Therefore, it is not preferable to allow cell detection within one PTW.
Proposal 4: It is not preferable to allow cell detection within one PTW since cell detection time is too long.
Paging Time Window length (in seconds) configured by upper layers. Currently, RAN2 discusses to set PTW length to be the number of DRX cycles with much progress. Therefore, it is beneficial to align RAN4 requirements with RAN2.
Proposal 5: PTW length should be configured as the number of DRX cycles in order to align with RAN2.
Proposeds corrected eDRX core requirements example

	Table 4.2.2.3-2: Tdetect,EUTRAN_Intra, Tmeasure,EUTRAN_Intra and Tevaluate,E-UTRAN_intra for UE configured with eDRX_IDLE cycle
eDRX_IDLE cycle length [s]
DRX cycle length [s]
PTW length [number of DRX cycles]

Tdetect,EUTRAN_Intra [s] (number of DRX cycles)
Tmeasure,EUTRAN_Intra [s] (number of DRX cycles)
Tevaluate,E-UTRAN_intra
[s] (number of DRX cycles)
5.12 ≤ eDRX_IDLE cycle length ≤ 40.96
0.32
≥Note4 (4)
Note3 (36)
Note4 (4)

Note3 (16)

0.64
≥Note4 (2)
Note3 (28)
Note4 (2)

Note3 (8)

1.28
≥Note4 (1)
Note3 (25)
Note4 (1)

Note3 (5)

2.56
≥Note4 (1)
Note3 (23)
Note4 (1)

Note3 (3)
40.96 < eDRX_IDLE cycle length ≤ 2621.44
0.32

≥Note4 (16)
Note3 (36)
Note4 (4)
Note4 (16)
0.64

≥Note4 (8)
Note3 (28)
Note4 (2)
Note4 (8)
1.28

≥Note4 (5)
Note3 (25)
Note4 (1)
Note4 (5)
2.56

≥Note4 (3)
Note3 (23)
Note4 (1)
Note4 (3)
NOTE 1: The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2: The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].
NOTE 3: The time is calculated depending on the number N of DRX cycles as follows: 
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NOTE 4: Time depends upon the DRX cycle in use.



3 Conclusion
This paper discusses the remaining issues on eDRX idle mode measurement requirement. An corresponding maintenance CR on eDRX is also provided in this meeting.
Proposal 1: The number of DRX cycles of detection time, measurement time and evaluation time for UE configured with eDRX_idle cycle should be aligned with UE configured with DRX.
Proposal 2: PTW length should be configured to allow at least one measurement time within one PTW.
Proposal 3: PTW length should be configured to allow cell evaluation within one PTW when eDRX_IDLE cycle length is above e.g. 40.96s.
Proposal 4: It is not preferable to allow cell detection within one PTW since cell detection time is too long.

Proposal 5: PTW length should be configured as the number of DRX cycles in order to align with RAN2.
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