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1. Introduction
In last RAN3 meeting, the following agreements were made on eDRX parts
	Agreements:
Agree to introduce Paging eDRX Information IE into NGAP Paging message with only one new idle eDRX Cycle IE.  
Agree to add the same Paging eDRX Information IE with the same one new idle eDRX Cycle IE in the NGAP Core Network Assistance Information IE. 
Agree to add a new Redcap Indicator IE into the NGAP Initial UE Message message.
Agree to add NR Redcap Indicator to the F1 Initial UL Message Transfer. 
Agree to add a Paging eDRX Information IE with one new eDRX cycle into XnAP Paging message.

Working Assumption:
Paging eDRX Information IE is for NR and not only Redcap (take NR and add editor’s note in BL CR).



In this paper, we further discuss the potential F1 impacts considering the agreements made in RAN2 so far (part is provided in the Annex).
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
2.1. eDRX cycle 
In current F1AP, the Paging DRX is sent by the gNB-CU and is used to request the gNB-DU to page UEs. No eDRX information is supported. Hence, the Paging eDRX information for RRC_IDLE, e.g., NR Paging eDRX Information IE is needed. 
Proposal 1: Over F1, introduce the eDRX information for RRC IDLE in Paging Message. 

For RRC_INACTIVE UE, when IDLE eDRX cycle is longer than 10.24s and INACTIVE eDRX cycle is no longer than 10.24s, outside CN PTW, T is determined by INACTIVE eDRX cycle as per agreements in RAN2-115-e. Hence, the Paging eDRX information for RRC_INACTIVE is also needed. 
Besides, for RRC_INACTIVE UE, when IDLE eDRX cycle is longer than 10.24s and INACTIVE eDRX cycle is not configured, 
· During CN PTW, T is determined by the shortest of UE specific DRX cycle, if configured by upper layer, RAN paging cycle and default paging cycle. 
· Outside CN PTW, T is determined by RAN paging cycle. 
[image: ]
However, the current Paging DRX is defined as the minimum of the RAN UE Paging DRX and CN UE Paging DRX. When CN UE Paging DRX (e.g., 0.32s) is smaller than RAN UE Paging DRX (e.g. 0.64s), the gNB-DU would receive a Paging DRX with 0.32s. Without additional RAN UE Paging DRX provided, the gNB-DU would transmit the Paging messages with T= 0.32s. However, the INACITVE UE monitors the PO with a larger T=0.64s outside CN PTW, which implies a waste on the radio resource. Thus, additional RAN UE Paging DRX shall be provided.
Proposal 2: Over F1, introduce the eDRX information and RAN UE paging DRX for RRC INACTIVE in Paging Message. 

3. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1: [bookmark: _Toc423020280]Over F1, introduce the eDRX information for RRC IDLE in Paging Message. 
Proposal 2: Over F1, introduce the eDRX information and RAN UE paging DRX for RRC INACTIVE in Paging Message. 
4. Text proposal to TS 38.473

	Change Begins for TS 38.473


[bookmark: _Toc20955845][bookmark: _Toc29892939][bookmark: _Toc36556876][bookmark: _Toc45832266][bookmark: _Toc51763446][bookmark: _Toc64448609][bookmark: _Toc66289268][bookmark: _Toc74154381]8.7.1	Paging 
[bookmark: _Toc20955846][bookmark: _Toc29892940][bookmark: _Toc36556877][bookmark: _Toc45832267][bookmark: _Toc51763447][bookmark: _Toc64448610][bookmark: _Toc66289269][bookmark: _Toc74154382]8.7.1.1	General
The purpose of the Paging procedure is used to provide the paging information to enable the gNB-DU to page a UE. The procedure uses non-UE associated signalling.
[bookmark: _Toc20955847][bookmark: _Toc29892941][bookmark: _Toc36556878][bookmark: _Toc45832268][bookmark: _Toc51763448][bookmark: _Toc64448611][bookmark: _Toc66289270][bookmark: _Toc74154383]8.7.1.2	Successful Operation

Figure 8.7.1.2-1: Paging procedure. Successful operation.
The gNB-CU initiates the procedure by sending a PAGING message.
The Paging DRX IE may be included in the PAGING message, and if present the gNB-DU may use it to determine the final paging cycle for the UE.
The Paging Priority IE may be included in the PAGING message, and if present the gNB-DU may use it according to TS 23.501 [21].
At the reception of the PAGING message, the gNB-DU shall perform paging of the UE in cells which belong to cells as indicated in the Paging Cell List IE.
The Paging Origin IE may be included in the PAGING message, and if present the gNB-DU shall transfer it to the UE.
The NR Paging eDRX Information IE may be included in the PAGING message, and if present the gNB-DU shall, if supported, use it according to TS 38.304 [24].
The RAN UE Paging DRX IE may be included in the PAGING message, and if present the gNB-DU may use it according to TS 38.304 [24].
The Paging eDRX Information for RRC INACTIVE IE may be included in the PAGING message, and if present the gNB-DU shall, if supported, use it according to TS 38.304 [24].
[bookmark: _Toc20955848][bookmark: _Toc29892942][bookmark: _Toc36556879][bookmark: _Toc45832269][bookmark: _Toc51763449][bookmark: _Toc64448612][bookmark: _Toc66289271][bookmark: _Toc74154384]8.7.1.3	Abnormal Conditions
Not applicable.

<Unchanged Text Omitted>
[bookmark: _Toc20955901][bookmark: _Toc29893013][bookmark: _Toc36556950][bookmark: _Toc45832382][bookmark: _Toc51763635][bookmark: _Toc64448801][bookmark: _Toc66289460][bookmark: _Toc74154573]9.2.6	Paging messages
[bookmark: _Toc20955902][bookmark: _Toc29893014][bookmark: _Toc36556951][bookmark: _Toc45832383][bookmark: _Toc51763636][bookmark: _Toc64448802][bookmark: _Toc66289461][bookmark: _Toc74154574]9.2.6.1	PAGING
This message is sent by the gNB-CU and is used to request the gNB-DU to page UEs.
Direction: gNB-CU  gNB-DU
	[bookmark: OLE_LINK11][bookmark: OLE_LINK12]IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	UE Identity Index value
	M
	
	9.3.1.39
	
	YES
	reject

	CHOICE Paging Identity 
	M
	
	
	
	YES
	reject

	>RAN UE Paging identity
	M
	
	9.3.1.43
	
	-
	

	>CN UE paging identity 
	M
	
	9.3.1.44
	
	-
	

	Paging DRX
	O
	
	9.3.1.40
	It is defined as the minimum between the RAN UE Paging DRX and CN UE Paging DRX
	YES
	ignore

	Paging Priority
	O
	
	9.3.1.41
	
	YES
	ignore

	[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Paging Cell List 
	
	1
	
	
	YES
	ignore

	>Paging Cell Item IEs
	
	1 .. <maxnoofPagingCells>
	
	
	EACH
	ignore

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	Paging Origin
	O
	
	9.3.1.79
	
	YES
	Ignore

	NR Paging eDRX Information
	O
	
	9.3.1.aaa
	
	YES
	ignore

	RAN UE Paging DRX
	O
	
	9.3.1.40
	
	YES
	ignore

	Paging eDRX Information for RRC INACTIVE
	O
	
	9.3.1.bbb
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofPagingCells
	Maximum no. of paging cells, the maximum value is 512. 


[bookmark: _Toc20955904][bookmark: _Toc29893022][bookmark: _Toc36556959][bookmark: _Toc45832407][bookmark: _Toc51763687][bookmark: _Toc64448856][bookmark: _Toc66289515][bookmark: _Toc74154628][bookmark: _Toc81383372]
<Unchanged Text Omitted>
9.3.1	Radio Network Layer Related IEs
<Unchanged Text Omitted>
[bookmark: _Toc20955945][bookmark: _Toc29893063][bookmark: _Toc36557000][bookmark: _Toc45832448][bookmark: _Toc51763728][bookmark: _Toc64448897][bookmark: _Toc66289556][bookmark: _Toc74154669]9.3.1.aaa	NR Paging eDRX Information IE
This IE indicates the NR Paging eDRX parameters as defined in TS 38.304 [24].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NR Paging eDRX Cycle
	M
	
	ENUMERATED (hf1/4, hfhalf, hf1, hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512, hf1024,…)
	TeDRX defined in TS 38.304 [24]. Unit: [number of hyperframes].


	NR Paging Time Window
	O
	
	ENUMERATED 
(s1, s2, s3, s4, s5, s6, s7, s8, s9, s10, s11, s12, s13, s14, s15, s16, s17, s18, s19, s20, s21, s22, s23, s24, s25, s26, s27, s28, s29, s30, s31, s32, …)
	Unit: [1.28 second].




9.3.1.bbb	Paging eDRX Information for RRC INACTIVE
This IE indicates the Paging eDRX parameters for RRC_INACTIVE as defined in TS 38.304 [24], if configured by higher layers.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Paging eDRX Cycle for RRC INACTIVE
	M
	
	ENUMERATED (hf1/4, hfhalf, hf1, …)
	TeDRX defined in TS 38.304 [24]. Unit: [number of hyperframes].
FFS: other specific values of the eDRX cycle. 



<Unchanged Text Omitted>
<ASN.1 to be updated>

	Change Ends
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5. Appendix

	Agreements in RAN2-113bis-e:
1. RAN decides and configures eDRX via RRC for RRC_INACTIVE (FFS on the need and details of coordination with the CN)
2. At least for eDRX cycle, the configurations of the eDRX for RRC_IDLE and RRC_INACTIVE can be different (FFS for PTW, e.g. length and starting point, when eDRX cycles are longer than 10.24s)
Agreements - via email (from offline [101]):
1. RAN2 assumes that CN provides necessary assistance information on eDRX config. for RRC_IDLE to RAN (e.g. reusing eDRX config. defined in “CN Assistance Information for RRC INACTIVE IE” for E-UTRA/5GC).
2. eDRX feature, including the related parameters (i.e. PH, PTW. H-SFN) and corresponding paging operation defined for E-UTRA/5GC is used as baseline to enable eDRX >10.24sec for both RRC_IDLE and RRC_INACTIVE in NR/5GC
3. RAN2 confirms that CN paging and RAN paging use the same paging frame offset and first PDCCH monitoring occasion in PO, which are configured by RAN without involvement of CN.
4. RAN2 confirms that SI modification mechanism from LTE is used as a baseline for SI change (other than ETWS and CMAS), i.e. by using an eDRX acquisition period and a flag to indicate SI modification for eDRX in Short Message (e.g. systemInfoModification-eDRX)



Agreements via email in RAN2-114-e:
5. 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.
6. 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.
7. 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

	Agreements in RAN2-115-e:
1. When IDLE eDRX cycle is longer than 10.24s, PH calculation formula defined in LTE is re-used, i.e. 
PH_CN:  H-SFN mod TeDRX,_CN,H= (UE_ID_H mod TeDRX_CN,H)
-  where TeDRX_CN,H is equal to IDLE eDRX cycle.
2. When IDLE eDRX cycle is longer than 10.24s, CN PTW_end calculation formula defined in LTE is re-used, i.e. 
PTW_end is radio frame satisfying SFN = (PTW_start + L*100 - 1) mod 1024, 
- where L is PTW length configured by upper layers.
3. For RRC_IDLE UE, when eDRX cycle is no longer than 10.24s, T is determined by IDLE eDRX cycle. When eDRX cycle is longer than 10.24s, during the CN PTW, T is determined by the shortest of UE specific DRX cycle, if configured by upper layer, and default paging cycle.
4. For RRC_INACTIVE UE, when IDLE eDRX cycle is longer than 10.24s and Inactive eDRX cycle is not configured, during CN PTW, T is determined by the shortest of UE specific DRX cycle, if configured by upper layer, RAN paging cycle and default paging cycle.
5. For RRC_INACTIVE UE, when IDLE eDRX cycle is longer than 10.24s and Inactive eDRX cycle is no longer than 10.24s, outside CN PTW, T is determined by INACTIVE eDRX cycle.

Agreements via email - from offline 105 second round:
1. RAN2 considers the configuration as an invalid case, where INACTIVE eDRX cycle is configured but IDLE eDRX cycle is not configured. FFS whether to capture this restriction in RAN2 spec.
2. RAN2 considers the configuration as invalid case, where INACTIVE eDRX cycle is longer than IDLE eDRX cycle. FFS whether to capture this restriction in RAN2 spec.
3. The maximum PTW length is 40.96s when IDLE eDRX cycle is longer than 10.24s.
4. The minimum PTW length is 1.28s and the step length/granularity of PTW length is 1.28 when IDLE eDRX cycle is longer than 10.24s.
5. Introduce an additional new IE for INACTIVE eDRX to contain all values of INACTIVE eDRX cycles (also include values >10.24, if agreed in future).
6. For RRC_INACTIVE UE, when IDLE eDRX cycle is no longer than 10.24s and INACTIVE eDRX cycle is no longer than 10.24s, T is determined by the shortest of IDLE eDRX cycle and INACTIVE eDRX cycle.
7. For RRC_INACTIVE UE, when IDLE eDRX cycle is longer than 10.24s and INACTIVE eDRX cycle is no longer than 10.24s, during CN PTW, T is determined by the shortest of UE specific DRX cycle, if configured by upper layer, INACTIVE eDRX cycle and default paging cycle.
8. eDRX feature is optional for any UE (including RedCap and non-RedCap UEs).
	
Agreements via email - from offline 105 third round 
1. eDRX is optional for any gNB (either supporting RedCap or not), which means it is up to gNB implementation whether to support eDRX
Working Assumption:
2. When IDLE eDRX cycle is longer than 10.24s, CN PTW_start calculation formula defined in LTE is re-used as the baseline, as below. FFS whether CN PTW_start position could be configurable by network and in case which node decides the N value. Note: this formula would be revisited if INACTIVE eDRX cycle can be above 10.24s
PTW_start denotes the first radio frame of the PH that is part of the PTW and has SFN satisfying the following equation:
SFN = 1024/N* ieDRX, where
ieDRX = floor(UE_ID_H /TeDRX,H) mod N
FFS N = 4 or 8, FFS if N can take other values


Agreements online:
1. For RRC_INACTIVE UE, when IDLE eDRX cycle is no longer than 10.24s and INACTIVE eDRX cycle is not configured, FFS which option below is adopted for paging monitoring:
Option 1: T is determined by the shortest of RAN paging cycle, IDLE eDRX cycle, and default paging cycle.
Option 2: T is determined by the shortest of RAN paging cycle and IDLE eDRX cycle.
2. For RRC_INACTIVE UE, when IDLE eDRX cycle is longer than 10.24s and INACTIVE eDRX cycle is not configured, outside CN PTW, FFS which option below is adopted for paging monitoring:
Option 1: T is determined by the shortest of RAN paging cycle and default paging cycle. Option 2: T is determined by RAN paging cycle.



Agreements via email - from offline 105 in RAN2-116-e:
1. The max eDRX cycle length for RRC Inactive is 10.24s in Rel-17
2. PO determination for non-overlapping CN/RN case is applicable to eDRX
3. When IDLE eDRX and INACTIVE eDRX are configured and both cycles are no longer than 10.24s, PO is determined by IDLE eDRX.
4. When IDLE eDRX is configured and is no longer than 10.24s, INACITVE eDRX cycle is not configured, PO is determined by IDLE eDRX.
5. During CN PTW when IDLE eDRX is configured and longer than 10.24s, and INACTIVE eDRX is configured, PO is determined by the shortest value of default paging cycle and UE specific DRX cycle if configured by upper layer.
6. During CN PTW when IDLE eDRX is configure and is longer than 10.24s, INACTIVE eDRX cycle is not configured, PO is determined by the shortest value of default paging cycle and UE specific DRX cycle if configured by upper layer.
7. eDRX supporting UEs are assumed to also support the UE capability on PO determination for non overlapping CN/RN case (Further discuss on the reporting of eDRX capability)
8. The below working agreement is now changed to an agreement.
	When IDLE eDRX cycle is longer than 10.24s, CN PTW_start calculation formula defined in LTE is re-used as the baseline, as below. FFS whether CN PTW_start position could be configurable by network and in case which node decides the N value. Note: this formula would be revisited if INACTIVE eDRX cycle can be above 10.24s
	PTW_start denotes the first radio frame of the PH that is part of the PTW and has SFN satisfying the following equation:
		SFN = 1024/N* ieDRX, where
		ieDRX = floor(UE_ID_H /TeDRX,H) mod N
		FFS N = 4 or 8, FFS if N can take other values
9. The same LTE hashed UE_ID calculation is used for UE_ID_H for NR.

Agreements via email - from offline 105 (second round):
1. eDRX feature can be supported by non RedCap UEs.
2. A UE in idle mode requests eDRX configuration via NAS signalling. FFS if capability signalling in RAN, as part of the UE capability message, is also needed.
3. eDRX support is optional for the RedCap UE.
4. the UE_ID for eDRX is defined by 5G-S-TMSI mod 4096.
5. the eDRX acquisition period is the maximum configurable value of the eDRX cycle
6. No eDRX specific on-demand SI enhancements are considered for Rel-17

Agreements online in RAN2-116-e:
1. For the eDRX PTW start calculation, agree to N=8. No signalling needed to CN.
2. The eDRX acquisition period is the same for IDLE and INACTIVE.
3. A)	For RRC_INACTIVE UE, when IDLE eDRX cycle is no longer than 10.24s and INACTIVE eDRX cycle is not configured, T is determined by the shortest of RAN paging cycle and IDLE eDRX cycle.
	B)	For RRC_INACTIVE UE, when IDLE eDRX cycle is longer than 10.24s and INACTIVE eDRX cycle is not configured, outside CN PTW, T is determined by RAN paging cycle.
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