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1. Introduction
In RAN2#91bis meeting, the agreements about eDRX achieved as below:
	Agreements: 
Idle mode eDRX
· To define the H-SFN as new frame structure on top of legacy SFN structure where each H-SFN value corresponds to a cycle of legacy SFN of 1024 frames
· A H-SFN cycle of 10 bits indicating SFN will be adapted, for future proofness.  
· The maximum I-eDRX cycle is 43.69min.  
· To define the range of value of I-eDRX cycle as numbers that are a power of two (2n)
· RAN2 thinks that ETWS, CMAS, PWS requirement cannot be met when eDRX is configured.  We will not optimize to meet the requirement.   
· For EAB, if the UE supports SIB14, when in I-eDRX, it acquires SIB14 before establishing the RRC connection
· To specify H-SFN in SIB1.  FFS if the precious bits in the MIB can be used 
· Not to define a default I-eDRX cycle value per eNB; to support implicit I-eDRX support indication thought the inclusion of H-SFN
· Paging hyper frame (PH) computation should be a function of the extended I-DRX cycle and the IMSI mod(1024).   RAN2 assumes that SA2 will work on the details of MME paging strategy based on this formula.   
· The starting point of the window is designed such that a fair distribution within the H-SFN paging frame.  Details of the formula are FFS.  
· FFS how and who configures the PW 
· FFS The UE is only required to monitor one of its legacy (PF, PO) during the paging window or whether it monitors the full paging window


In this paper, we will give our consideration on the FFS about PW.
2. Discussion
2.1 I-eDRX procedure
In R8, there is UE specific DRX parameter in UE and the UE will report the UE specific DRX parameter to the MME with the TAU/ATTACH request message. When there is paging for the UE, the MME will send Paging message including the UE specific DRX parameter to eNB via S1 interface. The eNB will use the shortest DRX cycle between UE specific DRX cycle and cell specific DRX cycle broadcast in the SIB.
For the I- eDRX cycle, it is per UE parameter obviously and is UE specific DRX parameter. So I- eDRX cycle should be reported to the MME with the TAU/ATTACH request message and is conveyed to the eNB in Paging message as R8. The eNB will adopt the I- eDRX cycle to calculate the paging occasion if the I- eDRX cycle is included in the paging message. Otherwise, the eNB will follow the R8 behavior.
Proposal 1: I- eDRX cycle is per UE and is UE specific DRX parameter.
Proposal 2: The eNB will adopt the I- eDRX cycle to calculate the paging occasion if the I- eDRX cycle is included in the s1 paging message. Otherwise, the eNB will follow the R8 behavior.
2.2 PW start position and related configuration
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]In order to achieve the (PF, PO), the UE/eNB should determine the H-SFN, then SFN, and then subframe number. In RAN2#91bis, RAN2 agreed that Paging hyper frame (PH) computation should be a function of the extended I-DRX cycle and the IMSI mod(1024). In RAN2#90, RAN2 agreed that once the UE wakes up the UE determines the PF/PO based on the legacy DRX formula/cycle (i.e. no change on the paging occasion computation). 
The only point is how to determine the Paging hyper frame (PH) based on the I-DRX cycle and the IMSI. A formula is proposed as below:
H-SFN mod TeDRX= (UE_ID mod TeDRX)
UE_ID: IMSI mod 1024
It is proposed that TeDRX is configured by upper layer at granularity of H-SFN length. The eDRX cycle length is only used to determine the H-SFN number.
Proposal 3: TeDRX is configured by upper layer at granularity of H-SFN length and the eDRX cycle length is only used to determine the H-SFN number. The H-SFN is determined by the following formula:
H-SFN mod TeDRX= (UE_ID mod TeDRX)
UE_ID: IMSI mod 1024
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]In R8, there is one PF/PO in each DRX cycle. The PF/PO based on the legacy DRX formula and default paging DRX cycle broadcast in SIB will be used to calculate the PF/PO when the eDRX is configured. So the paging window can be configured as paging repetition number. There are 3 options to determine the paging repetition number, namely, PW length.
Option 1: fixed value, e.g. 4;
Option 2: the eNB determine it based on the eNB implementation;
Option 3: the MME determine it and notify theNB.
One related question is if the UE/MME needs to known the PW length. In order to reduce the paging delay, we think it is better to perform paging as soon as possible if it is within the PW window. At the same time, In RAN2#91, 
RAN2 has agreed that it would be desirable to minimize or avoid storing paging messages in eNB. To avoid storing of paging message would require the MME to have some awareness of approximate time of when the UE will become reachable.  It is up to SA2 how this is achieved.
It is necessary to let MME know the start point of the PW and the end point of the PW. So, in like manner, the UE should also know the start point of the PW and the end point of the PW in order to receive the paging message.
Based on the above discussion, for the 3 options, we prefer the option 1 for simplicity. And the UE should monitor the full paging window.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Proposal 4: the paging window is configured as paging repetition number and it is a fixed number, e.g. 4.
Proposal 5: the MME can transfer the paging message during PW at any time and the UE should monitor the full paging window.
RAN2#91bis agreed that the starting point of the window is designed such that a fair distribution within the H-SFN paging frame. So if the start of the paging window corresponds to the UE’s first (PF, PO) within the paging hyper-frame will make the paging occasion of the UEs located in the front of the determined H-SFN. It will reduce the paging capacity of the cell. 
We can define a parameter, e.g. shift_offset, to determine the starting point of the paging window. The shift_offset parameter means that the paging window will be shifted in the number of cell DRX cycle valued as shift_offset corresponding to the UE’s first (PF, PO) within the paging hyper-frame. There are 2 options to determine the value of shift_offset.
Option 1: a formula is proposed as below:

Option 2: shift_offset is determined by the UE, and the UE will report the parameter to the MME with TAU/ATTACH request message. Then the MME will send the parameter in S1 paging message to the eNB.
Compared the2 options, we prefer option 1 for simplicity.
Proposal 6: the starting point of the paging window is defined as a shift offset corresponding to the UE’s first (PF, PO) within the paging hyper-frame. The value of the shift offset is determined by:

Compared the position of the PW and the determined H-SFN, there are 2 cases:
Case 1: the PW is within the determined H-SFN;
Case 2: the PW spans the determined H-SFN and H-SFN+1;
There is no question for the case 1, but it is ambiguous for the case 2. There are 2 options to deal with the confusion:
Option 1: it is allowed that the PW spans the determined H-SFN and H-SFN+1 and the determined H-SFN is only means the starting point of the PW.
Option 2: it is not allowed that the PW spans the determined H-SFN and H-SFN+1 and the PW is truncated at the end of the determined H-SFN.
We prefer the option 1.
Proposal 7: it is allowed that the PW spans the determined H-SFN and H-SFN+1 and the determined H-SFN is only means the starting point of the PW.
3. Conclusion 
Based on the discussion above, for the idle mode eDRX, we propose: 
Proposal 1: I- eDRX cycle is per UE and is UE specific DRX parameter.
Proposal 2: The eNB will adopt the I- eDRX cycle to calculate the paging occasion if the I- eDRX cycle is included in the s1 paging message. Otherwise, the eNB will follow the R8 behavior.
Proposal 3: TeDRX is configured by upper layer at granularity of H-SFN length and the eDRX cycle length is only used to determine the H-SFN number. The H-SFN is determined by the following formula:
H-SFN mod TeDRX= (UE_ID mod TeDRX)
UE_ID: IMSI mod 1024
Proposal 4: the paging window is configured as paging repetition number and it is a fixed number, e.g. 4.
Proposal 5: the MME can transfer the paging message during PW at any time and the UE should monitor the full paging window.
Proposal 6: the starting point of the paging window is defined as a shift offset corresponding to the UE’s first (PF, PO) within the paging hyper-frame. The value of the shift offset is determined by:

Proposal 7: it is allowed that the PW spans the determined H-SFN and H-SFN+1 and the determined H-SFN is only means the starting point of the PW.
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