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Introduction
SA2 has sent and LS [1] to RAN2, asking RAN2 what parameters in RRC_Inactive assistance information IE that are needed in order to achieve RAN based paging in RRC Inactive. 
SA2 has already agreed to include the UE specific extended idle mode DRX value and the DRX value in the RRC Inactive Assistance Information in [2] e.g. to enable NG-RAN to align RAN paging occasions with CN paging occasions. 
This discussion is only related to LTE RAT, to include eDRX support for RRC inactive. (This feature is currently not discussed  for New Radio NR, since longer DRX values are primarily targeting IoT devices, but may be of interest for I-IoT.).
And for the LTE RAT, eDRX in Idle mode is already supported, which is not the case for the NR RAT in Rel-15.
SA2 furthermore discussed whether UE specific PTW length for extended idle mode DRX  needs to be provided in the RRC Inactive Assistance Information from 5GC to NG-RAN for extended DRX for CM-CONNECTED with RRC inactive in order for NG-RAN to achieve RAN paging and for the purpose to achieve UE power save benefits provided by extended DRX.
This paper intends to discuss and show that the UE specific PTW length for extended idle mode DRX is not needed to be included in the RRC Inactive Assistance Information.
Background
In rel-13, the UE specific PTW length for extended idle mode DRX was introduced along with the extended idle mode DRX feature for three major reasons:
· Allow that CN and RAN is not fully synchronized, it is ok that CN and RAN is only loosely synchronized.
· Support Operators paging strategy
· Reliable paging since the eDRX cycles can be very long.
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As mentioned in the introduction, SA2 has already agreed to send both the CM_IDLE mode DRX and CM_IDLE mode eDRX value to RAN. Based on these two parameters RAN can align RAN paging occasions with the CN paging occasions. 
Observation 1	Based on the received CM_IDLE mode DRX and CM_IDLE mode eDRX value, the RAN can align RAN paging occasions with the CN paging occasions.

The Idle mode PTW, and the amount of repeated paging is to secure that the UE can receive a CN page before the UE re-enter long sleep cycle. The length of the PTW is defined by that the UE and CN is not in perfect synchronization and to tolerate that the UE can miss a page due to e.g. cell reselection. Furthermore, the CN paging escalation strategy (e.g. last cell -> neighbouring cells -> TA -> TA-list) will impact the PTW.
For RAN paging the UE and RAN are always synchronised, but it is still possible that the UE can miss a page due to mobility and cell reselection within the RAN Notification Area (RNA). The RAN paging strategy will not be the same as the CN paging strategy due to the difference the RNA and the whole UE registered area. 
Observation 2	RAN paging strategy will be based on e.g. the RNA and does related to the CN paging strategy
Observation 3	If the RAN needs to apply a RAN based PTW it will be shorter than the CN PTW, since the RNA is smaller than the UE registered area.
A PTW has a starting point and a time in between the repeated page messages. The Starting time is set by the eDRX value and the time between the repeated page messages is set by the DRX value. Since both values has been provided by the CN in the Core Network assistance information, then it would be possible for RAN to specify (if needed) a RAN based PTW that overlaps with the CN PTW. 
SA2 has made an agreement [S2-1901341 and S2-1901055], that eDRX parameters shall be included in the Core Network assistance information IE, in TS 38.413.
Observation 4	Since both the CM_IDLE mode DRX and CM_IDLE mode eDRX values has been provided by the CN in the Core Network assistance information, then it would be possible for RAN to specify (if needed) a RAN based PTW that overlaps with the CN PTW.
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Conclusion
In section 2 we made the following observations:
Observation 1	Based on the received CM_IDLE mode DRX and CM_IDLE mode eDRX value, the RAN can align RAN paging occasions with the CN paging occasions.
Observation 2	RAN paging strategy will be based on e.g. the RNA and does not need to know the CN paging strategy
Observation 3	If the RAN needs to apply a RAN based PTW it will be shorter than the CN PTW, since the RNA is smaller than the UE registered area.
Observation 4	Since both the CM_IDLE mode DRX and CM_IDLE mode eDRX values has been provided by the CN in the Core Network assistance information, then it would be possible for RAN to specify (if needed) a RAN based PTW that overlaps with the CN PTW.
Based on the discussion in section 2 we propose the following:
Proposal 1	Agree that no further parameters are needed by the CN to perform RAN paging for a UE using eDRX in RRC_Inactive.
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The procedure malkes use of the regular DRX cycle mechanism for determination of Paging Occasions (POs) (see_
1S 25304 [34]) in conjunction with a new TeDRX timer and a means to synchronize the start of the TeDRX timer with
2 time reference referred to here as Tref. The TeDRX timer i set to the extended Idle mode DRX cycle value
negotiated earlier on NAS level. At TeDRX expiry .. when the extended Idle mode DRX cycle elapses the UE.
monitors the nefwork for paging using regular DRX parameters.

CN and UE start the extended TeDRX timer at ransmission and reception, respectively, of the Attach Accept or RAU
Accept message where the relevant extended Idie mode DR parameters are provided. In other words, Tref corresponds
n the CN to the instant when RAU Accept message is sent 2nd in the UE to the instant when the respective Accept
message is received.

The TeDRX timer is maintained and used only when the Attach/RAU pracedure was successfully executed and
independent of UE's PMM state, i . transitions between Idle and Connected mode do not affect the TeDRX timer.

by its duration TPTW is introduced. During PTW the UE monitors the network for paging when the extended Idle mode
DRX cycle based on the extended Idle mode DRX value expires. During the PTW there may be multiple opportunities
o page the UE which monitors the nefwork for paging using regular DRX parameters.
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Figure 4.5.13.2-1 The usage of PTW and independence of the extended Idle mode DRX cycle from UE

state

Figure 4.5.13.2-1, upon expiry of the TeDRX timer in the UE, the UE monitors the network for paging
for TPTW seconds. TDRX is the duration of the regular DRX cycle.

The necessary information for applying the PTW is provided to the UE over NAS when extended Idle mode DRX is
negotiated.

Yo thecase of a pagin trigges receved in the CN forla UE in PMM Idle state,the CN forwards the paging message
towards relevant RAN node(s) immediately fth paging tigger was received within the PTW. Othirwise the CN
forwards the paging message shortly ahead of te begianing of the next PTW taking possble imperfections inthe
syachronization between the CN and the UE into account.




