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1 Introduction

Agreements on eDRX made in last meeting are as follows
Agreements via email - from offline 110:

1. Lower bound for eDRX configuration in RRC_IDLE and RRC_INACTIVE is 2.56 seconds. Inform SA2/CT1 and check if there is any concern.

2. It is up to RAN to configure the length for PTW for RAN paging, the RAN PTW length can be different from the CN PTW length.

3. When RAN and CN paging coincide in the same PH, the PTW starting locations are the same. FFS how to calculate the PTW starting location so that it is the same for RAN and CN PTW.
Agreements online:

1. Continue in the next meeting the discussion on how UE is expected to monitor RAN and CN PTW, e.g. whether UE in RRC_INACTIVE monitors for only RAN PTW or both CN and RAN PTW when they overlap

This contribution will further discuss the left FFS about the PTW for eDRX and the UE behavior upon configured with eDRX.
2 Discussion
2.1. Combinations of eDRX configurations for RRC_IDLE and RRC_INACTIVE
Because the eDRX can be configured separately for Idle and Inactive, and considering different mechanisms are used when eDRX cycle is shorter than 10.24s and longer than 10.24s, the UE behavior should take into consideration each combination of eDRX configurations for Idle and Inactive. The possible combinations of eDRX configurations for Idle and Inactive are listed below:
· Case 1: eDRX is only configured for Idle
· Case 1-1: eDRX cycle > 10.24s

· Case 1-2: eDRX cycle <= 10.24s

· Case 2: eDRX is only configured for Inactive
· Case 2-1: eDRX cycle > 10.24s

· Case 3-2: eDRX cycle <= 10.24s
· Case 3:eDRX is configured for both Idle and Inactive
· Case 3-1: both eDRX cycle > 10.24s 

· Case 3-2: both eDRX cycle <= 10.24s

· Case 3-3: for Idle, eDRX cycle > 10.24s; for Inactive, eDRX cycle <= 10.24s

· Case 3-4: for Idle, eDRX cycle <=10.24s; for Inactive, eDRX cycle >10.24s
Firstly we should discuss the validity of each case or restriction on the configuration. For example, during the discussion of eDRX for Inactive, some companies point out that eDRX cycle for Inactive shouldn’t be longer than eDRX cycle for Idle. Similar restriction for shorter eDRX cycle for Inactive was also made in LTE, i.e. the agreement made in RAN2#109e for eMTC (in LTE it is not allowed to configure eDRX cycle>10.24s for Inactive, which then only support 5.12s and 10.24s):

	· When idle mode eDRX is not configured, eMTC UEs in RRC_INACTIVE monitor the paging occasions according to the shortest of the cell default paging cycle, the UE specific DRX (if configured), and the RAN paging cycle (if configured).

· When idle mode eDRX is not configured, eMTC UEs in RRC_INACTIVE cannot be configured with values 5.12 sec and 10.24 sec


For NR, RAN2 also should discuss whether some restriction is needed for the configuration of eDRX for Inactive i.e. whether it is allowed to configure eDRX for Inactive only or allowed to configure eDRX cycle longer than eDRX cycle for Idle. Considering the access latency requirement for UE in Idle doesn’t need to be stricter than that for UE in Inactive, and the requirement of power saving for UE in Idle shouldn’t be less than that for UE in Inactive, so it is not reasonable to set longer eDRX cycle for Inactive state than that for Idle state. And similarly, we see not motivation to support eDRX for Inactive state only. But reducing the number of supported combinations will decrease both the specification and UE complexities.
Proposal 1: RAN2 should specify that the following cases shouldn’t be allowed to configure for eDRX of NR Idle and Inactive:

· configure eDRX for Inactive only
· configure eDRX cycle for Inactive longer than eDRX cycle for Idle
In LTE, it is allowed to configure eDRX for Idle only, and it is reasonable to allow that case for NR as well. As for case 3, we have agreed to configure different eDRX cycles for Inactive and Idle, and will further discuss the PTW configuration when eDRX cycle is longer than 10.24s, but we think we should allow cases 3-1, 3-2 and case 3-3. The case 3-4 shouldn’t be supported depending on proposal 1.
Proposal 2: RAN 2 should allow the following cases to be configured for UE:

· Case 1: eDRX is only configured for Idle
· Case 3:eDRX is configured for both Idle and Inactive
· Case 3-1: both eDRX cycle > 10.24s 

· Case 3-2: both eDRX cycle <= 10.24s

· Case 3-3: for Idle, eDRX cycle > 10.24s; for Inactive, eDRX cycle <= 10.24s
· Case 1: eDRX is only configured for Idle
For case 1, if only eDRX for Idle is configured for UE, the LTE mechanism should apply to NR.
Proposal 3a: If the UE is only configured with eDRX for Idle and the eDRX cycle >10.24s, the UE shall monitor the paging occasion as defined in 38.304 clause 7.1:

· According to T during PTW, where T is determined by the shortest of the UE specific DRX value(s), if configured by RRC and/or upper layers, and a default DRX value broadcast in system information (In RRC_IDLE state, if UE specific DRX is not configured by upper layers, the default value is applied), or until a paging message including the UE's NAS identity or UE’s Inactive identity is received for the UE during the PTW, whichever is earlier.

· According to RAN paging cycle configured by RRC outside the PTW, if UE is in RRC_INACTIVE state.

Proposal 3b: If the UE is only configured with eDRX configuration for Idle and the eDRX cycle <=10.24s, the UE shall monitor the paging occasion as defined in 38.304 clause 7.1  according to T, where T is determined by the eDRX cycle.
· Case 3-1: both eDRX cycles > 10.24s

When both eDRX cycles > 10.24s are configured for Idle and Inactive, the UE behavior can be discussed based on whether the RAN and CN paging coincide in the same PH. 
· When RAN and CN paging don’t coincide in the same PH
In such case, the PTW is only applicable for one RRC state: if the PTW is applicable for Inactive only, the UE will monitor the RAN paging during the PTW; if the PTW is applicable for Idle only, the UE will monitor the CN paging during the PTW.
· When RAN and CN paging coincide in the same PH
Per RAN2’s agreement, the PTW start location is the same for Idle and Inactive. But due to the possibility that RAN and CN configure different PTW lengths for Idle and Inactive, UE will determine 2 PTWs with overlap. One example is as follows, where the PTW length configured by RAN is shorter than the PTW length configured by CN:


[image: image1.emf]PTW for inactive

PTW for idle

eDRX for inactive

eDRX for inactive

eDRX for idle

eDRX for idle

PTW for inactive

eDRX for inactive

eDRX for inactive

PH for idle and inactive

PH for idle and inactive

PH for  inactive only

PH for  inactive only

PTW1

PTW1

PTW2

PTW2


It is FFS how UE is expected to monitor RAN and CN PTW, e.g. whether UE in RRC_INACTIVE monitors for only RAN PTW or both CN and RAN PTW when they overlap. Considering that, during the overlap part of the PTW (PTW1 in above figure), both CN and RAN may send paging message to the UE, so UE should monitor both CN and RAN paging in such PTW part. As for the last part of the PTW only applicable for Idle (PTW2 in the figure) UE should only monitor CN paging. In other words, if the CN PTW and RAN PTW do overlap, the UE shall monitor both the CN paging and RAN paging during the overlap part; otherwise, the UE shall only monitor the CN paging or RAN paging during the PTW if there is no overlap, or during the non-overlap part of the PTW.
Proposal 4: If the UE is configured with eDRX for Idle and Inactive both with the eDRX cycle >10.24s, for UE in Inactive state:
· When the PH is applicable for both RRC_IDLE and RRC_INACTIVE, the UE shall monitor the paging occasion as defined in 38.304 clause 7.1 during the PTW as following or until a paging message including the UE's NAS identity or UE’s Inactive identity is received for the UE during the PTW, whichever is earlier :
· during overlap part of the CN PTW and RAN PTW, according to T, where T is determined by the shortest of the UE specific DRX value(s), if configured by RRC and/or upper layers, and a default DRX value broadcast in system information; 
· during the separate part of the CN PTW and RAN PTW, according to T, where:
· if the separate part of the PTW is for CN paging only, T is determined by the shortest of the UE specific DRX value(s), if configured by upper layers, and a default DRX value broadcast in system information. If UE specific DRX is not configured by upper layers, the default value is applied; 
· if the separate part of the PTW is for RAN paging only, T is determined by the RAN paging cycle configured by RRC.
· When the PH is applicable for RRC_IDLE only, the UE shall monitor the paging occasion as defined in 38.304 clause 7.1 according to T during PTW, where T is determined by the shortest of the UE specific DRX value(s), if configured by upper layers, and a default DRX value broadcast in system information (if UE specific DRX is not configured by upper layers, the default value is applied), or until a paging message including the UE's NAS identity is received for the UE during the PTW, whichever is earlier.
· When the PH is applicable for RRC_INACTIVE only, the UE shall monitor the paging occasion as defined in 38.304 clause 7.1 according to T during PTW, where T is determined by RAN paging cycle configured by RRC, or until a paging message including the UE's Inactive identity is received for the UE during the PTW, whichever is earlier.
· Case 3-2: both eDRX cycles <= 10.24s
When both eDRX cycles <= 10.24s are configured for Idle and Inactive. Considering UE in Inactive should monitor both CN paging and RAN paging, so it seems the UE should monitor the paging occasion with T= min {eDRX cycle for Idle, eDRX cycle for Inactive}, it is obvious, if the eDRX cycle for Idle and Inactive is set to the same value, UE can get the most power saving benefit, otherwise the power benefit only relies on the shorter eDRX cycle. Some companies propose to restrict the configuration for this case and propose same value should be set for eDRX cycle for Idle and Inactive when both eDRX cycle<=10.24s. In general the key argument for allowing a shorter eDRX cycle in RAN (Inactive) compared with CN is to limit the amount of buffering required for the DL data in gNB. However, this argument could hold when discussing eDRX cycle>10.24s, but it may not make a big difference between the values <= 10.24s. Moreover, in LTE if eDRX cycle =5.12s is configured for the UE, UE will monitor paging according to T=5.12s no matter it is in Idle or in Inactive. This means, in LTE, the extended DRX with eDRX cycle = 5.12s can only be configured commonly for both Idle and Inactive. Therefore, given there is no significant motivation to depart from LTE on this aspect, we suggest:
Proposal 5: If eDRX is configured for both Idle and Inactive, and both eDRX cycles <= 10.24s, then the same eDRX cycle value should be set for both Idle and Inactive. And UE shall monitor the paging occasion as defined in 38.304 clause 7.1 according to T, where T is determined by the eDRX cycle.
· Case 3-3: for Idle, eDRX cycle > 10.24s; for Inactive, eDRX cycle <= 10.24s 
Considering the PTW should be used for Idle, CN will send paging during the PTW only, according to T as legacy. But RAN paging will be sent according to eDRX cycle configured by RAN for Inactive which is not used with PTW. That is the RAN paging may be sent during the CN PTW and outside the CN PTW according to the eDRX cycle configured by RAN. So the UE shall only monitor the paging occasion according to the eDRX cycle configured by RAN outside the CN PTW but monitor the paging occasion according to T during the CN PTW, where T is determined by the shortest of the UE specific DRX value(s), if configured by upper layers, eDRX cycle configured by RRC and a default DRX value broadcast in system information.
Proposal 6: If the UE is configured with eDRX for Idle with the eDRX cycle >10.24s, and the UE is configured with eDRX for Inactive with eDRX cycle <=10.24s, for UE in Inactive state, the UE shall monitor the paging occasion as defined in 38.304 clause 7.1:

· according to T during PTW, where T is determined by the shortest of the UE specific DRX value, if configured by upper layers, eDRX cycle configured by RRC for Inactive and a default DRX value broadcast in system information, or until a paging message including the UE's NAS identity or UE’s Inactive identity is received for the UE during the PTW, whichever is earlier.

· according to T, where T is the eDRX cycle configured by RRC for Inactive outside the PTW.
2.2. PTW configuration
2.1.1 Calculation of PTW Start Location
It was agreed “It is up to RAN to configure the length for PTW for RAN paging, the RAN PTW length can be different from the CN PTW length” and “When RAN and CN paging coincide in the same PH, the PTW starting locations are the same” but how to calculate the PTW starting location so that it is the same for RAN and CN PTW is FFS.

In LTE, the PTW starting location is calculated as follows:

	PTW_start denotes the first radio frame of the PH that is part of the PTW and has SFN satisfying the following equation:

SFN = 256* ieDRX, where

-
ieDRX = floor(UE_ID_H /TeDRX,H) mod 4
T eDRX,H : eDRX cycle of the UE in Hyper-frames, (TeDRX,H =1, 2, …, 256 Hyper-frames) (for NB-IoT, TeDRX,H =2, …, 1024 Hyper-frames) and configured by upper layers.


The PTW start point is located as fixed SFN (256*n, n=0,1,2,3) in one PH, and UE determines its PTW start location  according to the equation  taking as inputs UE_ID and eDRX cycle length. The equation for PTW_start defined in LTE can be reused as baseline for NR. Considering multiple beams is supported by NR, whether an SFN-offset for PTW is needed can be discussed further.
Proposal 7: The equation for PTW_start defined in LTE can be reused as baseline for NR.

· When RAN and CN paging coincide in the same PH
Given the above equation for PTW_start takes as input the eDRX cycle length, when the UE is configured with both eDRX for Idle and Inactive separately, and the eDRX cycle length for Idle and Inactive are different, UE may get different PTW_start according to eDRX cycle length for Idle or for Inactive. 

Observation 1: When RAN and CN paging coincide in the same PH, due to the different eDRX cycle length configured by CN and RAN, UE may calculate different PTW start locations.

When RAN and CN paging coincide in the same PH, in order to get the same PTW starting location, one simple solution is to specify one unified TeDRX,H used to determine the PTW start point. 
Proposal 8: When RAN and CN paging coincide in the same PH, one unified TeDRX_H should be specified to be used to calculate the PTW start location. 
To keep things simple, the unified TeDRX,H can be the eDRX cycle length configured by CN for Idle, or the eDRX cycle length configured by RAN for Inactive. When UE is sent to Inactive, state mismatch may occur between UE and RAN side, and the Inactive UE context may be lost in UE or RAN side including the eDRX configuration configured by RAN. Besides, it was agreed that the CN provides necessary assistance information on eDRX configuration for RRC_IDLE to RAN, so we can assume the RAN node can acquire the eDRX cycle length configured by CN. So it is better to use the eDRX cycle configured by CN to be the unified TeDRX,H to determine the PTW start location when RAN and CN paging coincide in the same PH.

Proposal 9: RAN2 agrees to specify TeDRX_H configured by CN to be the unified TeDRX_H used to calculate the PTW start location when RAN and CN paging coincide in the same PH. 

· When RAN and CN paging don’t coincide in the same PH
When RAN and CN paging don’t coincide in the same PH (including the cases when eDRX is configured for both Idle and Inactive – eDRX cycle length >10.24s for both Idle and Inactive or only for one RRC state, or eDRX configured only for one RRC state), the PTW start location should be determined according to the RRC state that the PH is applicable to. The TeDRX,H used to determine the  PTW_start should use the eDRX cycle used to determine the PH.
When the PH is applicable to Inactive only, the TeDRX_H used to calculate the PTW_start should be the eDRX cycle of the UE configured by RAN. When the PH is applicable to Idle only, the TeDRX_H used to calculate the PTW_start should be the eDRX cycle of the UE configured by CN.

Proposal 10: When RAN and CN paging don’t coincide in the same PH, the TeDRX,H used to determine the  PTW_start should use the eDRX cycle used to determine the PH.

2.1.2 Calculation of PTW End Location
In LTE, the PTW end location is calculated as follows:

	PTW_end is the last radio frame of the PTW and has SFN satisfying the following equation:

SFN = (PTW_start + L*100 - 1) mod 1024, where

-
L = Paging Time Window length (in seconds) configured by upper layers


The equation for PTW_end defined in LTE can be reused as baseline for NR.
Proposal 11: The equation for PTW_end defined in LTE can be reused as baseline for NR.

It was agreed “It is up to RAN to configure the length for PTW for RAN paging, the RAN PTW length can be different from the CN PTW length”. When RAN and CN paging don’t coincide in the same PH (including case when eDRX is configured both for Idle and Inactive – eDRX cycle length >10.24s for both Idle and Inactive or only for one RRC state, or eDRX configured only for one RRC state), the PTW will only be applicable to one RRC state, it is obvious, the L to be used is determined by the paging time window length configured by the node according to the RRC state. That is, if the PH is only applicable for IDLE only, the L should be the PTW length configured by CN, otherwise if the PH is only applicable for Inactive only, the L should be the PTW length configured by RAN node. 
Proposal 12: When RAN and CN paging don’t coincide in the same PH, if the PH is applicable for Idle only, the L used to determine the PTW_end should use the PTW length configured by CN; if the PH is applicable for Inactive only, the L used to determine the PTW_end should use the PTW length configured by RAN.

When RAN and CN paging coincide in the same PH, per RAN2 agreement, the PTW_start for Idle and Inactive is the same. Considering different PTW lengths can be configured by CN and RAN, that means the CN paging length and RAN paging length is up to the configuring node, so for Inactive UE, UE monitors the RAN paging according to the PTW length configured by RAN and monitors the CN paging according to the PTW length configured by CN.
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Proposal 13: When RAN and CN paging coincide in the same PH, CN PTW and RAN PTW are determined separately. The L used to determine the PTW_end should use the PTW length configured by RAN and CN separately.

2.1.3 Impact of multiple beams on PTW
In LTE, one PO is a sub-frame. But for NR, due to beam sweeping introduced by multiple beams, one PO is a set of PDCCH monitoring occasions which can consist in multiple slots and even span more than one radio frame. The current LTE PTW mechanism is as described below (TS36.304):

	H-SFN mod TeDRX,H= (UE_ID_H mod TeDRX,H)
-
T eDRX,H : eDRX cycle of the UE in Hyper-frames, (TeDRX,H =1, 2, …, 256 Hyper-frames) (for NB-IoT, TeDRX,H =2, …, 1024 Hyper-frames) and configured by upper layers
PTW_start denotes the first radio frame of the PH that is part of the PTW and has SFN satisfying the following equation:

SFN = 256* ieDRX, where

-
ieDRX = floor(UE_ID_H /TeDRX,H) mod 4

PTW_end is the last radio frame of the PTW and has SFN satisfying the following equation:

SFN = (PTW_start + L*100 - 1) mod 1024, where

-
L = Paging Time Window length (in seconds) configured by upper layers


For the case one PO spans more than one SFN, one or both of the following cases may occur:

· PTW_start is located inside one PO, i.e. the PO_start<PTW_start< PO_end

· PTW_end is located inside one PO, i.e. the PO_start<PTW_end< PO_end

PO_start denotes the SFN of the first PDCCH monitoring occasions for the first beam

PO_end denotes the SFN of the last PDCCH monitoring occasions for the last beam
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If one such “multi-beam” PO is not fully located in the PTW and the UE strictly applies the PTW, the UE may miss a paging message. Moreover, the “multi-beam” PO occasion is determined by each gNB independently and it is likely different between gNBs. So this issue can’t be addressed by coordination between RAN and CN to configure the eDRX cycle and PTW length to ensure that all the POs located in the PTW are full POs. 

In order to solve this problem, RAN 2 should study one of the following options:

· RAN broadcasts extra parameters e.g. gNB-specific offset adjusting PTW_start and/or PTW_end so that the PO located in the PTW consist of all the PDCCH occasion for paging from all the beams.
· Specify if the PTW_end is before one PO end, UE monitor the PO until this PO end (and the other way around for PTW_start and PO start).

Proposal 14: Taking the LTE PTW equation as baseline, RAN2 studies the mechanism to solve the problem that UE may miss paging message due to part of a “multi-beam” PO that may be located outside the PTW.
3 Conclusion
This contribution further discusses the PTW calculation and the eDRX mechanism used for NR RRC_IDLE and RRC_INACTIVE states, and we propose:
Observation 1: When RAN and CN paging coincide in the same PH, due to the different eDRX cycle length configured by CN and RAN, UE may calculate different PTW start locations.

Proposal 1: RAN2 should specify that the following cases shouldn’t be allowed to configure for eDRX of NR Idle and Inactive:

· configure eDRX for Inactive only

· configure eDRX cycle for Inactive longer than eDRX cycle for Idle
Proposal 2: RAN 2 should allow the following cases to be configured for UE:

· Case 1: eDRX is only configured for Idle
· Case 3:eDRX is configured for both Idle and Inactive
· Case 3-1: both eDRX cycle > 10.24s 

· Case 3-2: both eDRX cycle <= 10.24s

· Case 3-3: for Idle, eDRX cycle > 10.24s; for Inactive, eDRX cycle <= 10.24s

Proposal 3a: If the UE is only configured with eDRX for Idle and the eDRX cycle >10.24s, the UE shall monitor the paging occasion as defined in 38.304 clause 7.1:

· According to T during PTW, where T is determined by the shortest of the UE specific DRX value(s), if configured by RRC and/or upper layers, and a default DRX value broadcast in system information (In RRC_IDLE state, if UE specific DRX is not configured by upper layers, the default value is applied), or until a paging message including the UE's NAS identity or UE’s Inactive identity is received for the UE during the PTW, whichever is earlier.

· According to RAN paging cycle configured by RRC outside the PTW, if UE is in RRC_INACTIVE state.

Proposal 3b: If the UE is only configured with eDRX configuration for Idle and the eDRX cycle <=10.24s, the UE shall monitor the paging occasion as defined in 38.304 clause 7.1  according to T, where T is determined by the eDRX cycle.
Proposal 4: If the UE is configured with eDRX for Idle and Inactive both with the eDRX cycle >10.24s, for UE in Inactive state:
· When the PH is applicable for both RRC_IDLE and RRC_INACTIVE, the UE shall monitor the paging occasion as defined in 38.304 clause 7.1 during the PTW as following or until a paging message including the UE's NAS identity or UE’s Inactive identity is received for the UE during the PTW, whichever is earlier :
· during overlap part of the CN PTW and RAN PTW, according to T, where T is determined by the shortest of the UE specific DRX value(s), if configured by RRC and/or upper layers, and a default DRX value broadcast in system information; 
· during the separate part of the CN PTW and RAN PTW, according to T, where:
· if the separate part of the PTW is for CN paging only, T is determined by the shortest of the UE specific DRX value(s), if configured by upper layers, and a default DRX value broadcast in system information. If UE specific DRX is not configured by upper layers, the default value is applied; 
· if the separate part of the PTW is for RAN paging only, T is determined by the RAN paging cycle configured by RRC.
· When the PH is applicable for RRC_IDLE only, the UE shall monitor the paging occasion as defined in 38.304 clause 7.1 according to T during PTW, where T is determined by the shortest of the UE specific DRX value(s), if configured by upper layers, and a default DRX value broadcast in system information (if UE specific DRX is not configured by upper layers, the default value is applied), or until a paging message including the UE's NAS identity is received for the UE during the PTW, whichever is earlier.
· When the PH is applicable for RRC_INACTIVE only, the UE shall monitor the paging occasion as defined in 38.304 clause 7.1 according to T during PTW, where T is determined by RAN paging cycle configured by RRC, or until a paging message including the UE's Inactive identity is received for the UE during the PTW, whichever is earlier.
Proposal 5: If eDRX is configured for both Idle and Inactive, and both eDRX cycles <= 10.24s, then the same eDRX cycle value should be set for both Idle and Inactive. And UE shall monitor the paging occasion as defined in 38.304 clause 7.1 according to T, where T is determined by the eDRX cycle.
Proposal 6: If the UE is configured with eDRX for Idle with the eDRX cycle >10.24s, and the UE is configured with eDRX for Inactive with eDRX cycle <=10.24s, for UE in Inactive state, the UE shall monitor the paging occasion as defined in 38.304 clause 7.1:

· according to T during PTW, where T is determined by the shortest of the UE specific DRX value, if configured by upper layers, eDRX cycle configured by RRC for Inactive and a default DRX value broadcast in system information, or until a paging message including the UE's NAS identity or UE’s Inactive identity is received for the UE during the PTW, whichever is earlier.

· according to T, where T is the eDRX cycle configured by RRC for Inactive outside the PTW.
Proposal 7: The equation for PTW_start defined in LTE can be reused as baseline for NR.

Proposal 8: When RAN and CN paging coincide in the same PH, one unified TeDRX_H should be specified to be used to calculate the PTW start location. 
Proposal 9: RAN2 agrees to specify TeDRX_H configured by CN to be the unified TeDRX_H used to calculate the PTW start location when RAN and CN paging coincide in the same PH. 

Proposal 10: When RAN and CN paging don’t coincide in the same PH, the TeDRX,H used to determine the  PTW_start should use the eDRX cycle used to determine the PH.

Proposal 11: The equation for PTW_end defined in LTE can be reused as baseline for NR.

Proposal 12: When RAN and CN paging don’t coincide in the same PH, if the PH is applicable for Idle only, the L used to determine the PTW_end should use the PTW length configured by CN; if the PH is applicable for Inactive only, the L used to determine the PTW_end should use the PTW length configured by RAN.

Proposal 13: When RAN and CN paging coincide in the same PH, CN PTW and RAN PTW are determined separately. The L used to determine the PTW_end should use the PTW length configured by RAN and CN separately.

Proposal 14: Taking the LTE PTW equation as baseline, RAN2 studies the mechanism to solve the problem that UE may miss paging message due to part of a “multi-beam” PO that may be located outside the PTW.
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