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1. Introduction
[bookmark: Proposal_Pattern_Length]This document discusses remaining open issues on the design of eDRX mechanism for IDLE and INACTIVE considering the identified FFS in previous RAN2#115-e meeting and during the review process of the running CRs. 
1. Discussion
Paging monitoring when eDRX is configured
When UE is configured with eDRX cycle in RRC_IDLE and/or RRC_INACTIVE, the paging DRX cycle monitored may vary depending on different factors as it is summarized in Table 1. 
[bookmark: _Ref85576943]Table 1. Paging DRX cycle monitored when eDRX cycle is configured for RRC_IDLE and/or RRC_INACTIVE
	UE
in
	eDRX configured by upper layer
	eDRX configured by RRC layer
	UE specific (e)DRX configured by 
upper layer
	UE specific (e)DRX configured by 
RRC layer
	Default DRX value

	RRC_IDLE
	None
	None
	Applies if it is the shortest of the configured ones (legacy operation). 

	
	Less or equal to 1024 rf
	None, or
any value
	Applies
	NA
	NA

	
	More than 1024 rf
	None, or
any value
	Applies during PTW if it is the shortest of the configured ones.
	NA
	Applies during PTW if it is the shortest of the configured ones.

	RRC_INACIVE
	None
	None
	Applies if it is the shortest of the configured ones (legacy operation).

	
	Less or equal to 1024 rf
	None
	FFS-1
	FFS-1
	FFS-1

	
	Less or equal to 1024 rf
	Less or equal to 1024 rf
	Applies if it is the shortest of the configured ones.
	NA

	
	Less or equal to 1024 rf
	More than 1024 rf
	NA (note-1)
	NA (note-1)
	NA (note-1)

	
	More than 1024 rf
	None
	· During CN configured PTW, applies if it is the shortest of the configured ones.
· Outside of CN configured PTW, NA 
	· During CN configured PTW, applies if it is the shortest of the configured ones.
· Outside of CN configured PTW, FFS-2
	· During CN configured PTW, applies if it is the shortest of the configured ones.
· Outside of CN configured PTW, FFS-2

	
	More than 1024 rf
	Less or equal to 1024 rf
	· During CN configured PTW, applies if it is the shortest of the configured ones.
· Outside of CN configured PTW, NA 
	· During CN configured PTW, applies if it is the shortest of the configured ones.
· Outside of CN configured PTW, applies eDRX one
	· During CN configured PTW, applies if it is the shortest of the configured ones.
· Outside of CN configured PTW, NA

	
	More than 1024 rf
	More than 1024 rf
	NA (note-2)
	NA (note-2)
	NA (note-2)


Note-1: scenarios not supported as UE expects that the eDRX configured by RRC is smaller than the eDRX configured by upper layers
Note-2: scenario not supported for this release
FFS-1: Option 1: T is determined by the shortest of RAN paging cycle, IDLE eDRX cycle, and default paging cycle; or Option 2: T is determined by the shortest of RAN paging cycle and IDLE eDRX cycle.
FFS-2: Option 1: T is determined by the shortest of RAN paging cycle and default paging cycle; or Option 2: T is determined by RAN paging cycle.

FFS-1 in Table 1 is added on the DRX paging monitoring for the scenario where eDRX cycle configured by upper layer (i.e. IDLE eDRX cycle) is less or equal than 10.24 sec and eDRX configured by RRC layer (i.e. INACTIVE eDRX cycle) is not configured. The following options are identified to determine the T:
Option 1) The shortest of RAN paging cycle, IDLE eDRX cycle, and default paging cycle.
Option 2) The shortest of RAN paging cycle and IDLE eDRX cycle.
In our understanding, when UE in RRC_INACTIVE is not configured by RRC with eDRX, UE in RRC_INACTIVE should behave the same as legacy (i.e. option 1). The only difference is that RRC_IDLE eDRX cycle value is also considered when selected the shortest of all the configured DRX cycles, which is only for purpose of mismatch of the UE state.
Proposal 1. [bookmark: _Toc85582111][bookmark: _Toc85584596][bookmark: _Toc85723328][bookmark: _Toc85723356][bookmark: _Toc85723378]When eDRX cycle configured by upper layer (i.e. IDLE eDRX cycle) is less or equal than 10.24 sec and eDRX configured by RRC layer (i.e. INACTIVE eDRX cycle) is not configured, a UE in RRC_INACTIVE should determine T by the shortest of RAN paging cycle, IDLE eDRX cycle, and default paging cycle (as in legacy operation).

FFS-2 in Table 1 is added on the DRX paging monitoring for the scenario where eDRX cycle configured by upper layer (i.e. IDLE eDRX cycle) is greater than 10.24 sec, eDRX configured by RRC layer (i.e. INACTIVE eDRX cycle) is not configured and UE is monitoring outside the CN configured PTW. The following options are identified to determine the T:
Option 1) Option 1: T is determined by the shortest of RAN paging cycle and default paging cycle.
Option 2) Option 2: T is determined by RAN paging cycle.
In our understanding, the same logic as for above scenario applies here i.e. UE in RRC_INACTIVE should behave the same as legacy when UE in RRC_INACTIVE is not configured by RRC with eDRX.
Proposal 2. [bookmark: _Toc85582112][bookmark: _Toc85584597][bookmark: _Toc85723329][bookmark: _Toc85723357][bookmark: _Toc85723379]When eDRX cycle configured by upper layer (i.e. IDLE eDRX cycle) is greater than 10.24 sec, eDRX configured by RRC layer (i.e. INACTIVE eDRX cycle) is not configured and UE is monitoring outside the CN configured PTW, a UE in RRC_INACTIVE should determine T by the shortest of RAN paging cycle, and default paging cycle (as in legacy operation).

NR eDRX feature introduces an inter-dependency when having to determine the T between the eDRX configuration for RRC_IDLE and for RRC_INACTIVE, as well as, whether UE is monitoring paging inside or outside the CN configured PTW. Therefore we suggest adding a summary table (e.g. as shown in Table 1) in TS 38.304.  
Note-1 in Table 1 is added on the scenario not supported as UE expects that the eDRX configured by RRC is smaller than the eDRX configured by upper layers (which is aligned to previous RAN2 agreements). There was left an FFS on whether to capture this restriction in RAN2 spec that RAN2 considers those configurations as an invalid case.   In addition, Note-2 in Table 1 is added on the scenario that will not be supported for Rel-17 as indicated by SA2 LS [1], i.e. “eDRX extension beyond 10.24s for RRC Inactive, SA2 did not agree to support it in Rel-17 and instead will study potential solutions in Rel-18”.   If Table 1 is included in the specification, those configurations can easily be marked as NA from UE point of view (at least for Rel-17). However we do not see any need to forbid the combination of the configuration, and the correct handling could be left up to network implementation understanding that corresponding UE behaviour is undefined.
[bookmark: _Toc85582108][bookmark: _Toc85723326][bookmark: _Toc85723354]It can be left up to network decision to avoid combination of configurations where UE behaviour is not defined e.g. when IDLE eDRX cycle is shorter than INACTIVE eDRX cycle. I.e. there is no need to mandate any coordination between UE specific extended DRX value configured by upper layer and by RRC layer. 
Proposal 3. [bookmark: _Toc85584598][bookmark: _Toc85723330][bookmark: _Toc85723358][bookmark: _Toc85723380][bookmark: _Toc85582113]To confirm SA2 agreement that eDRX configured by RRC layer (i.e. INACTIVE eDRX cycle) is defined only up to 10.24sec for Rel-17.
Proposal 4. [bookmark: _Toc85584599][bookmark: _Toc85723331][bookmark: _Toc85723359][bookmark: _Toc85723381]TS 38.304 will include a table summarizing how T is determine for a UE in RRC_IDLE and RRC_INACTIVE depending on whether eDRX cycle is configured and whether UE is monitoring paging inside or outside the CN configured PTW (e.g. as shown in Table 1). This table can also show the combination of eDRX configurations not expected by the UE (i.e. those not allowed or not supported for Rel-17).

PTW calculation
For a UE in RRC_IDLE configured with an eDRX > 10.24 sec, the PTW calculation was agreed as follow:
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
In addition, during the review of the running CR, an additional FFS was suggested on how Hashed ID is defined.
SA2 already agreed that in Rel-17, eDRX in INACTIVE will not be configured above 10.24 sec although this might be studied for future releases. If eDRX in INACTIVE above were defined, current PTW calculation might not be optimum all together because (1) the calculation of CN PTW_start depends on eDRX cycle in INACTIVE, (2) RAN2 agreed that CN PTW_start should be the same as RAN PTW_start and (3) eDRX cycle in INACTIVE can be set differently than the eDRX cycle in IDLE.   On other hand, SA2 still needs to conclude on the new Rel-18 topics to work/study and if eDRX is one of those, what the conclusion will be is unknown at this point. From previous RAN2 discussions, there was a large majority preference not to define the N as configurable. Therefore we suggest going with RAN2 majority at this point.   If N is a fixed value, our preference is to adopt the proposed solution that provides a better distribution of the PTW_start during the PH (i.e. N=4). 
Proposal 5. [bookmark: _Toc85582114][bookmark: _Toc85584600][bookmark: _Toc85723332][bookmark: _Toc85723360][bookmark: _Toc85723382]N = 4 is agreed for the PTW calculation.

RAN configured eDRX cycle
RAN configured eDRX configuration can be defined as follow:
Option 1) UE releases RAN eDRX config. only when UE moves into IDLE
Option 2) UE releases RAN eDRX config when UE enters CONNECTED or moves into IDLE
Option 1) is more beneficial to reduce signaling over the air as well as with the CN (considering the scenario explained in previous scenarios (A) (B) (C) (F) (B)). If so, RAN only informs CN about RAN eDRX config. once per RRC connection unless RAN requires to release or update it for any specific reason (which may be infrequent).
Proposal 6. [bookmark: _Toc78242509][bookmark: _Toc78987578][bookmark: _Toc79053382][bookmark: _Toc79110808][bookmark: _Toc79112119][bookmark: _Toc85582115][bookmark: _Toc85584601][bookmark: _Toc85723333][bookmark: _Toc85723361][bookmark: _Toc85723383]UE only releases the RAN configured eDRX configuration only when UE moves into IDLE (i.e. UE keeps it while UE is in CONNECTED and INACTIVE). 


1. Conclusion
The observations captured are the following:
Observation 1.	It can be left up to network decision to avoid combination of configurations where UE behaviour is not defined e.g. when IDLE eDRX cycle is shorter than INACTIVE eDRX cycle. I.e. there is no need to mandate any coordination between UE specific extended DRX value configured by upper layer and by RRC layer.
The proposals captured are the following:
Proposal 1.	When eDRX cycle configured by upper layer (i.e. IDLE eDRX cycle) is less or equal than 10.24 sec and eDRX configured by RRC layer (i.e. INACTIVE eDRX cycle) is not configured, a UE in RRC_INACTIVE should determine T by the shortest of RAN paging cycle, IDLE eDRX cycle, and default paging cycle (as in legacy operation).
Proposal 2.	When eDRX cycle configured by upper layer (i.e. IDLE eDRX cycle) is greater than 10.24 sec, eDRX configured by RRC layer (i.e. INACTIVE eDRX cycle) is not configured and UE is monitoring outside the CN configured PTW, a UE in RRC_INACTIVE should determine T by the shortest of RAN paging cycle, and default paging cycle (as in legacy operation).
Proposal 3.	To confirm SA2 agreement that eDRX configured by RRC layer (i.e. INACTIVE eDRX cycle) is defined only up to 10.24sec for Rel-17.
Proposal 4.	TS 38.304 will include a table summarizing how T is determine for a UE in RRC_IDLE and RRC_INACTIVE depending on whether eDRX cycle is configured and whether UE is monitoring paging inside or outside the CN configured PTW (e.g. as shown in Table 1). This table can also show the combination of eDRX configurations not expected by the UE (i.e. those not allowed or not supported for Rel-17).
Proposal 5.	N = 4 is agreed for the PTW calculation.
Proposal 6.	UE only releases the RAN configured eDRX configuration only when UE moves into IDLE (i.e. UE keeps it while UE is in CONNECTED and INACTIVE).
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