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Introduction

In order to support RedCap over NG, In the last RAN3#113 meeting , the following solutions are proposed:

Encode the Idle eDRX Cycle sent in NGAP Paging message with one of the following 3 solutions (still FFS also dependent on SA2 outcome):
Introduce one new Redcap eDRX Cycle IE for eDRX < 10.24s and one new Redcap eDRX Cycle IE for eDRX > 10.24s

Extend the existing Paging eDRX Cycle IE in TS 38.413 section 9.3.1.154.

Introduce only one new Redcap eDRX Cycle IE (for both > 10.24s and < 10.24s).

WA: need to transfer the above Idle eDRX Cycle for Redcap UEs in NGAP Core Network Assistance Information for RRC_INACTIVE IE.

To be continued...
In [1], the second solution is selected, in this contribution, we will provide our understanding on this issue, i.e. the third solution is optimal. In addition, we will also provide our view of the eDRX support over XN and F1, the corresponding CR to TS38.413 and the corresponding TPs to TS38.423 and TS38.473 are provided in Annex. Furthermore, some open issues are also discussed.
Discussion

 RedCap eDRX support over NG 
There are two independent IEs over NGAP, e.g, Paging eDRX Information IE for LTE-M and NB-IoT Paging eDRX Information IE for NB-IoT. For RedCap UE, the eDRX cycle and PTW may also be different from MTC and NB-IoT. To make the spec clear, we prefer the solution “Introduce only one new Redcap eDRX Cycle IE (for both > 10.24s and < 10.24s)”. 
Proposal 1 : Introduce a new separate RedCap Paging eDRX information IE for RRC_IDLE into NGAP paging message, including the eDRX cycle and PTW of RRC_IDLE. 

In RAN2#114 meeting, RAN2 agreed to extend the lower bound of RedCap eDRX cycle to 2.56 seconds (quarter HFN) in RRC_IDLE and RRC_INACTIVE.
Agreements via email - from offline 110:

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.

And in the CT1 reply[2] as below, CT1 agree to change the lower bound to 2.56 seconds.
CT1 thanks RAN2 for their LS on lower bound for eDRX cycle length. CT1 would like to provide the following feedback:

Changing the lower bound to 2.56 seconds for eDRX cycle length for RedCap UEs is feasible from a NAS protocol point of view.
Furthermore, in SA2 reply LS[3] as below, SA2 agreed to extend eDRX cycles up to 10485.76 seconds. 

SA2 would like to provide the following feedback to RAN2
5G System currently supports extended DRX in RRC/CM idle mode in the 5GC/NAS over E-UTRA/NB-IoT (since Rel-16) for eDRX cycles > 10.24s. SA2 has aligned with RAN2 request to support extended DRX in RRC/CM idle mode also for NR for eDRX cycles up to 10485.76 seconds. 

For RRC Inactive, SA2 agreed to support eDRX of up to 10.24s.
Regarding 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. 
Proposal 2 :   The  lower\upper bound to eDRX cycle within RedCap Paging eDRX information IE  in NGAP paging message is quarter HFN\1024HFN(2.56s\10485.76s).

In addition, according to the current progress of RAN2, the length/step of the PTW of RedCap for RRC_IDLE has been decided as below highlight. 

Agreements via email - from offline 105 second round:

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.

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.

The maximum PTW length is 40.96s when IDLE eDRX cycle is longer than 10.24s.

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.

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).

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.

Proposal 3 :   The lower\upper bound for  PTW length within RedCap Paging eDRX information IE  in NGAP paging message is 1.28s\40.96s, and the step is 1.28s .

In RAN2#113-bis, there are agreements as below: 
Agreements:

RAN decides and configures eDRX via RRC for RRC_INACTIVE (FFS on the need and details of coordination with the CN)

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)
In RAN3 112 meeting, a LS[5] CC to RAN3:
	RAN decides and configures eDRX via RRC for RRC_INACTIVE (FFS on the need and details of coordination with the CN)

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)

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).

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.


Furthermore, RAN2 achieves following agreements in RAN2#115 meeting, some mismatched eDRX configuration for RRC_IDLE / RRC_INACTIVE has been captured as below highlight. 

Agreements via email - from offline 105 second round:

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.

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.

The maximum PTW length is 40.96s when IDLE eDRX cycle is longer than 10.24s.

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.

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).

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.

In order to avoid such mismatched eDRX configuration for RRC_IDLE / RRC_INACTIVE, Some coordination between CN and RAN maybe needed. RAN3 has achieved the WA “WA: need to transfer the above Idle eDRX Cycle for Redcap UEs in NGAP Core Network Assistance Information for RRC_INACTIVE IE.” , So we propose to  change the WA to agreement, and introduce RedCap Paging eDRX information IE into Core Network Assistance Information for RAN to decide inactive eDRX.
Proposal 4 : Introduce RedCap Paging eDRX information IE for RRC_IDLE into Core Network Assistance Information for RedCap eDRX coordination between CN and RAN.

Furthermore, in the past RAN3 meetings, there are some discussion on  other enhancements of RedCap eDRX coordination between CN and RAN, for example, the RAN node shall decide and configure RedCap eDRX for RRC_INACTIVE, and then informs CN the configured eDRX parameters of RRC_INACTIVE, and CN can use such information to optimize NAS message retransmission; or CN provides addition information in Core Network Assistance Information for RRC INACTIVE IE, e,g allowed Maximum/ minimum INACTIVE eDRX cycle for RAN. However, as the below reply LS[3] from SA2, the eDRX cycle for RRC_INACTIVE beyond 10.24s is not supported in Rel-17.

SA2 would like to provide the following feedback to RAN2
5G System currently supports extended DRX in RRC/CM idle mode in the 5GC/NAS over E-UTRA/NB-IoT (since Rel-16) for eDRX cycles > 10.24s. SA2 has aligned with RAN2 request to support extended DRX in RRC/CM idle mode also for NR for eDRX cycles up to 10485.76 seconds. 

For RRC Inactive, SA2 agreed to support eDRX of up to 10.24s.
Regarding 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. 

Since the eDRX cycle for RRC_INACTIVE beyond 10.24s is not supported in Rel-17, So there is no need for further NAS retransmission optimization.
Proposal 5 :  There is no need for NAS retransmission optimization due to the support for RedCap eDRX cycle for RRC_INACTIVE beyond 10.24s is not supported in Rel-17.

Proposal 6: The corresponding  CR to TS38.413 is provided in the Annex.
 RedCap eDRX support over F1/XN 

The UE in RRC_IDLE monitors CN paging, while the UE in RRC_INACTIVE monitors both the CN and RAN paging. Both RAN and CN paging shall be supported over F1AP. In RAN3#113 meeting, there are  two options for F1AP discussed offline as below[4]:

-Option 1: Define one Redcap Paging eDRX for idle and one Redcap Paging eDRX for inactive

-Option 2: Define a common IE for both

According to the LS reply from SA2[3], SA2 do not agree to support eDRX in RRC_INACTIVE beyond 10.24s in Rel-17.

SA2 would like to provide the following feedback to RAN2
5G System currently supports extended DRX in RRC/CM idle mode in the 5GC/NAS over E-UTRA/NB-IoT (since Rel-16) for eDRX cycles > 10.24s. SA2 has aligned with RAN2 request to support extended DRX in RRC/CM idle mode also for NR for eDRX cycles up to 10485.76 seconds. 

For RRC Inactive, SA2 agreed to support eDRX of up to 10.24s.
Regarding 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. 
Since RRC_INACTIVE eDRX beyond 10.24s is not supported in R17, the paging of UE in RRC_INACTIVE with CN PTW and RAN PTW will not be considered at this stage. So, for option2 ,we think that defining two separate  Redcap Paging eDRX IE for RRC_IDLE and RRC_INACTIVE is probably more extensible for future release than CU deriving a common IE for both RAN and CN paging . 

Proposal 7 :   The  lower\upper bound to RedCap eDRX cycle for RRC_INACTIVE is quarter HFN\1HFN (2.56s\10.24s).  (using HFN as the unit for more extensible for future release)
Proposal 8:  Introduce two new separate  Redcap Paging eDRX IEs for RRC_IDLE and RRC_INACTIVE into F1AP paging message. The IE for RRC _IDLE includes eDRX cycle and PTW of RRC_IDLE;  The IE for RRC _INACTIVE only includes eDRX cycle (up to 10.24s) . The corresponding TP for F1AP is provided in Annex.

Paging eDRX parameters for RRC_IDLE is already defined over XnAP, Similar to NG interface, considering the value range of eDRX Cycle/PTW for RRC_IDLE of RedCap are not same with existing, we prefer to introduce the new Redcap Paging eDRX for RRC_IDLE IE over Xn. In addition, Redcap Paging eDRX for  RRC_INACTIVE is also needed over Xn.

Proposal 9:  Introduce two new separate  Redcap Paging eDRX IEs for RRC_IDLE and RRC_INACTIVE into XnAP paging message. The IE for RRC _IDLE includes eDRX cycle and PTW of RRC_IDLE;  The IE for RRC _INACTIVE only includes eDRX cycle (up to 10.24s). The corresponding TP for XnAP is provided in Annex.

 Other open issues  
In the last RAN3#113 meeting, there are some open issues listed as below:
Open issues:  

1/ Which Paging eDRX Cycle information is passed over XnAP

2/ Which Paging eDRX Cycle information is passed over F1AP 
3/ Whether and which assistance information is exchanged between NG-RAN and 5GC
4/ Whether DU should inform CU of an early redcap identification in message 1/message 3

5/ Whether NG-RAN needs to inform 5GC after identifying that the UE is a Recap UE (e.g. support subscription validation)

6/ Whether to introduce new redcap specific UAC over F1

7/ Whether CU is allowed to change the bar information in the DU

To be continued...
The issue 1-3 is already discussed in 2.2.  Here, we provide the discussion for the rest. 

Whether DU should inform CU of an early redcap identification in message 1/message 3

 RAN2 achieves following agreements in RAN2#115 meeting:
Agreements:

Msg1 identification which can be configured to be enabled/disabled can be specified from RAN2 point of view.

Solution for early identification for 2-step RACH will be specified.

Specify separate indications in SIB1 for barring RedCap UEs with 1 Rx chain and 2 Rx chains.

Specify a RedCap specific IFRI in SIB1.

Agreements online:

A Msg3 early identification based on dedicated LCID is supported (if SA3 confirms there is no problem)

From the above agreements, Now RAN2 has agreed that MSG1/MSG3 may carry early indication, and early indication in MSG3 is carried by MAC information. So the gNB-DU shall decode the early indication based on the received MSG1or MSG3, and inform such indication to gNB-CU via initial UL RRC message transfer message.
Proposal 10:  The gNB-DU informs RedCap early indication to gNB-CU via initial UL RRC message transfer message. The corresponding text proposal to TS38.473 is provided in Annex.
Whether NG-RAN needs to inform 5GC after identifying that the UE is a RedCap UE (e.g. support subscription validation)

This issue is pending to SA2.

Proposal 11:  Whether NG-RAN needs to inform 5GC after identifying that the UE is a RedCap UE is pending to SA2.

Whether to introduce new redcap specific UAC over F1

In the last RAN2#115 meeting, RAN2 achieves following agreement :
Agreements:

RedCap UE applies the existing cellBarred field in MIB

So, there is no need to introduce new redcap specific UAC over F1.
Proposal 12 There is no need to introduce new redcap specific UAC over F1.
Whether CU is allowed to change the bar information in the DU

From our point of view, we think DU itself configure the cell barring in SIB1 for 1 Rx branch and 2 Rx branches separately for RedCap UEs for per cell. There is no need to allow CU to change such barring information in the DU.
Proposal 13: DU shall configure the cell barring in SIB1 for RedCap UEs per cell by itself. There is no need to allow CU to change such barring information in the DU.
Conclusion
Proposal 1 : Introduce a new separate RedCap Paging eDRX information IE for RRC_IDLE into NGAP paging message, including the eDRX cycle and PTW of RRC_IDLE. 

Proposal 2 : The  lower\upper bound to eDRX cycle within RedCap Paging eDRX information IE  in NGAP paging message is quarter HFN\1024HFN(2.56s\10485.76s).

Proposal 3 : The lower\upper bound for  PTW length within RedCap Paging eDRX information IE  in NGAP paging message is 1.28s\40.96s, and the step is 1.28s .

Proposal 4 : Introduce RedCap Paging eDRX information IE for RRC_IDLE into Core Network Assistance Information for RedCap eDRX coordination between CN and RAN.

Proposal 5 : There is no need for NAS retransmission optimization due to the support for RedCap eDRX cycle for RRC_INACTIVE beyond 10.24s is not supported in Rel-17.

Proposal 6: The corresponding CR to TS38.413 is provided in the Annex.
Proposal 7 : The lower\upper bound to RedCap eDRX cycle for RRC_INACTIVE is quarter HFN\1HFN (2.56s\10.24s).  (using HFN as the unit for more extensible for future release)
Proposal 8: Introduce two new separate Redcap Paging eDRX IEs for RRC_IDLE and RRC_INACTIVE into F1AP paging message. The IE for RRC _IDLE includes eDRX cycle and PTW of RRC_IDLE;  The IE for RRC _INACTIVE only includes eDRX cycle (up to 10.24s) . The corresponding TP for F1AP is provided in Annex.

Proposal 9: Introduce two new separate Redcap Paging eDRX IEs for RRC_IDLE and RRC_INACTIVE into XnAP paging message. The IE for RRC _IDLE includes eDRX cycle and PTW of RRC_IDLE;  The IE for RRC _INACTIVE only includes eDRX cycle (up to 10.24s). The corresponding TP for XnAP is provided in Annex.

Proposal 10: The gNB-DU informs RedCap early indication to gNB-CU via initial UL RRC message transfer message. The corresponding text proposal to TS38.473 is provided in Annex.
Proposal 11:  Whether NG-RAN needs to inform 5GC after identifying that the UE is a RedCap UE is pending to SA2.
Proposal 12 There is no need to introduce new redcap specific UAC over F1.
Proposal 13: DU shall configure the cell barring in SIB1 for RedCap UEs per cell by itself. There is no need to allow CU to change such barring information in the DU.
References
R3-215104, Discussion on introducing extended DRX for RedCap UEs, Huawei

[2] R3-214669, Reply LS on lower bound for eDRX cycle length, CT1
[3] R3-214712, Reply LS on introducing extended DRX for RedCap UEs, SA2

[4] R3-214148, Summary of Offline Discussion – RedCap eDRX, Nokia, Nokia Shanghai Bell

[5] R3-211512, LS on introducing extended DRX for RedCap UEs, RAN2

Annex: CR to TS38.413
<<<<<<<<<<<<<<<<<<<< START OF CHANGES >>>>>>>>>>>>>>>>>>>>
8.5
Paging Procedures

8.5.1
Paging

8.5.1.1
General

The purpose of the Paging procedure is to enable the AMF to page a UE in the specific NG-RAN node.

8.5.1.2
Successful Operation
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Figure 8.5.1.2-1: Paging 

The AMF initiates the Paging procedure by sending the PAGING message to the NG-RAN node.

-----------------------------------------------skip the unchanged parts---------------------------------------------

If the Paging eDRX Information IE is included in the PAGING message, the NG-RAN node shall, if supported, use it according to TS 36.304 [29]. If the Paging Time Window IE is included in the Paging eDRX Information IE, the NG-RAN node shall take this information into account to determine the UE’s paging occasion according to TS 36.304 [29] . The NG-RAN node should take into account the reception time of the PAGING message on the NGAP interface to determine when to page the UE.

If the RedCap Paging eDRX Information IE is included in the PAGING message, the NG-RAN node shall, if supported, use it according to TS 38.304 [12].

If the CE-mode-B Restricted IE is included in the PAGING message and the Enhanced Coverage Restriction IE is not set to "restricted", the NG-RAN node shall, if supported, use it as defined in TS 23.501 [9].

If the NPN Paging Assistance Information IE is included in the Assistance Data for Paging IE, the NG-RAN node may take it into account when determining the cells where paging will be performed.
<<<<<<<<<<<<<<<<<<<< NEXT CHANGE >>>>>>>>>>>>>>>>>>>>

9.2.4.1
PAGING

This message is sent by the AMF and is used to page a UE in one or several tracking areas.
Direction: AMF ( NG-RAN node

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	UE Paging Identity
	M
	
	9.3.3.18
	
	YES
	ignore

	Paging DRX
	O
	
	9.3.1.90
	
	YES
	ignore

	TAI List for Paging
	
	1
	
	
	YES
	ignore

	>TAI List for Paging Item
	
	1..<maxnoofTAIforPaging>
	
	
	-
	

	>>TAI
	M
	
	9.3.3.11
	
	-
	

	Paging Priority
	O
	
	9.3.1.78
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.3.1.68
	
	YES
	ignore

	Paging Origin
	O
	
	9.3.3.22
	
	YES
	ignore

	Assistance Data for Paging
	O
	
	9.3.1.69
	
	YES
	ignore

	NB-IoT Paging eDRX Information
	O
	
	9.3.1.138
	
	YES
	ignore

	NB-IoT Paging DRX
	O
	
	9.3.1.139
	If this IE is present, the Paging DRX IE is ignored.
	YES
	ignore

	Enhanced Coverage Restriction
	O
	
	9.3.1.140
	
	YES
	ignore

	WUS Assistance Information
	O
	
	9.3.1.143
	
	YES
	ignore

	Paging eDRX Information
	O
	
	9.3.1.154
	
	YES
	ignore

	CE-mode-B Restricted
	O
	
	9.3.1.155
	
	YES
	ignore

	RedCap Paging eDRX Information
	O
	
	9.3.1.X
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofTAIforPaging
	Maximum no. of TAIs for paging. Value is 16.


<<<<<<<<<<<<<<<<<<<< NEXT CHANGE >>>>>>>>>>>>>>>>>>>>

9.3.1.15
Core Network Assistance Information for RRC INACTIVE

This IE provides assistance information for RRC_INACTIVE configuration.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	UE Identity Index Value
	M
	
	9.3.3.23
	
	-
	

	UE Specific DRX
	O
	
	Paging DRX

9.3.1.90
	
	-
	

	Periodic Registration Update Timer
	M
	
	9.3.3.24
	
	-
	

	MICO Mode Indication
	O
	
	9.3.1.23
	
	-
	

	TAI List for RRC Inactive
	
	1
	
	
	-
	

	>TAI List for RRC Inactive Item
	
	1..<maxnoofTAIforInactive>
	
	
	-
	

	>>TAI
	M
	
	9.3.3.11
	
	-
	

	Expected UE Behaviour
	O
	
	9.3.1.93
	
	-
	

	Paging eDRX Information
	O
	
	9.3.1.154
	
	YES
	ignore

	Extended UE Identity Index Value
	O
	
	9.3.3.52
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.3.1.68
	
	YES
	ignore

	RedCap Paging eDRX Information
	O
	
	9.3.1.X
	
	YES
	ignore


<<<<<<<<<<<<<<<<<<<< NEXT CHANGE >>>>>>>>>>>>>>>>>>>>

9.3.1.X
RedCap Paging eDRX Information

This IE indicates the RedCap Paging eDRX parameters for idle as defined in and TS38.304 [12].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RedCap Paging eDRX Cycle
	M
	
	ENUMERATED (hfquarter, hfhalf, hf1, hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512 hf1024, …)
	TeDRX defined in TS38.304 [12]. Unit: [number of hyperframes].



	RedCap 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].




<<<<<<<<<<<<<<<<<<<< END OF CHANGES >>>>>>>>>>>>>>>>>>>
Annex: Text proposal to TS38.473
<<<<<<<<<<<<<<<<<<<< START OF CHANGES >>>>>>>>>>>>>>>>>>>>
8.4.1
Initial UL RRC Message Transfer

8.4.1.1
General

The purpose of the Initial UL RRC Message Transfer procedure is to transfer the initial RRC message to the gNB-CU. The procedure uses non-UE-associated signaling.

8.4.1.2
Successful operation
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Figure 8.4.1.2-1: Initial UL RRC Message Transfer procedure.

The establishment of the UE-associated logical F1-connection shall be initiated as part of the procedure.

If the DU to CU RRC Container IE is not included in the INITIAL UL RRC MESSAGE TRANSFER, the gNB-CU should reject the UE under the assumption that the gNB-DU is not able to serve such UE. If the gNB-DU is able to serve the UE, the gNB-DU shall include the DU to CU RRC Container IE and the gNB-CU shall configure the UE as specified in TS 38.331 [8]. The gNB-DU shall not include the ReconfigurationWithSync field in the CellGroupConfig IE as defined in TS 38.331 [8] of the DU to CU RRC Container IE.

If the SUL Access Indication IE is included in the INITIAL UL RRC MESSAGE TRANSFER, the gNB-CU shall consider that the UE has performed access on SUL carrier.

If the RRC-Container-RRCSetupComplete IE is included in the INITIAL UL RRC MESSAGE TRANSFER, the gNB-CU shall take it into account as specified in TS 38.401 [4].

If the RedCap Indication IE set to “true”  is included in the INITIAL UL RRC MESSAGE TRANSFER, the gNB-CU shall consider that the UE is RedCap UE.

<<<<<<<<<<<<<<<<<<<< NEXT CHANGE >>>>>>>>>>>>>>>>>>>>

8.7.1
Paging 
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.

8.7.1.2
Successful Operation
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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 RedCap Paging eDRX Information for Idle 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 RedCap Paging eDRX Information for 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].

<<<<<<<<<<<<<<<<<<<< NEXT CHANGE >>>>>>>>>>>>>>>>>>>>

9.2.3.1
INITIAL UL RRC MESSAGE TRANSFER

This message is sent by the gNB-DU to transfer the initial layer 3 message to the gNB-CU over the F1 interface.

Direction: gNB-DU (gNB-CU

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	NR CGI
	M
	
	9.3.1.12
	NG-RAN Cell Global Identifier (NR CGI)
	YES
	reject

	C-RNTI
	M
	
	9.3.1.32
	C-RNTI allocated at the gNB-DU
	YES
	reject

	RRC-Container
	M
	
	9.3.1.6
	Includes the UL-CCCH-Message IE or UL-CCCH1-Message IE as defined in subclause 6.2 of TS 38.331 [8].
	YES
	reject

	DU to CU RRC Container
	O
	
	OCTET STRING 
	CellGroupConfig IE as defined in subclause 6.3.2 in TS 38.331 [8]. Required at least to carry SRB1 configuration. The ReconfigurationWithSync field is not included in the CellGroupConfig IE.
	YES
	reject

	SUL Access Indication
	O
	
	ENUMERATED (true, ...)
	
	YES
	ignore

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	Ignore

	RAN UE ID
	O
	
	OCTET STRING (SIZE (8))
	
	YES
	ignore

	RRC-Container-RRCSetupComplete
	O
	
	9.3.1.6
	Includes the UL-DCCH-Message IE including the RRCSetupComplete message, as defined in subclause 6.2 of TS 38.331 [8].
	YES
	ignore

	RedCap Indication
	O
	
	ENUMERATED (true, ...)
	
	YES
	ignore


<<<<<<<<<<<<<<<<<<<< NEXT CHANGE >>>>>>>>>>>>>>>>>>>>

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

	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

	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

	RedCap Paging eDRX Information for Idle
	O
	
	9.3.1.xxx1
	
	YES
	ignore

	RedCap Paging eDRX Information for Inactive
	O
	
	9.3.1.xxx2
	
	YES
	ignore


<<<<<<<<<<<<<<<<<<<< NEXT CHANGE >>>>>>>>>>>>>>>>>>>>

9.3.1.xxx1
RedCap Paging eDRX Information for Idle
This IE indicates the RedCap Paging eDRX parameters for idle as defined in and TS38.304 [24].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RedCap Paging eDRX Cycle
	M
	
	ENUMERATED (hfquarter, hfhalf, hf1, hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512 hf1024, …)
	TeDRX defined in TS38.304 [24]. Unit: [number of hyperframes].



	RedCap 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.xxx2
RedCap Paging eDRX Information for Inactive
This IE indicates the RedCap Paging eDRX parameters for inactive as defined in and TS38.304 [24].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RedCap Paging eDRX Cycle
	M
	
	ENUMERATED (hfquarter, hfhalf, hf1, …)
	TeDRX defined in TS38.304 [24]. Unit: [number of hyperframes].




<<<<<<<<<<<<<<<<<<<< END OF CHANGES >>>>>>>>>>>>>>>>>>>
Annex: Text proposal to TS38.423
<<<<<<<<<<<<<<<<<<<< START OF CHANGES >>>>>>>>>>>>>>>>>>>>
8.2.5
RAN Paging

8.2.5.1
General

The purpose of the RAN Paging procedure is to enable the NG-RAN node1 to request paging of a UE in the NG-RAN node2.

The procedure uses non UE-associated signalling.

8.2.5.2
Successful operation


[image: image4.emf]NG-RAN node

1

NG-RAN node

2

RAN PAGING


Figure 8.2.5.2-1: RAN Paging: successful operation

The RAN Paging procedure is triggered by the NG-RAN node1 by sending the RAN PAGING message to the NG-RAN node2, in which the necessary information e.g. UE RAN Paging Identity should be provided.

If the Paging Priority IE is included in the RAN PAGING message, the NG-RAN node2 may use it to prioritize paging.

If the Assistance Data for RAN Paging IE is included in the RAN PAGING message, the NG-RAN node2 may use it according to TS 38.300 [9].

If the UE Radio Capability for Paging IE is included in the RAN PAGING message, the NG-RAN node2 may use it to apply specific paging schemes.

If the Extended UE Identity Index Value IE is included in the RAN PAGING message, the NG-RAN node2 may use it according to TS 36.304 [34]. When available, NG-RAN node1 may include the Extended UE Identity Index Value IE in the RAN PAGING message towards an ng-eNB (e.g. NG-RAN node2). 
When available, the NG-RAN node1 shall include the Paging eDRX Information IE in the RAN PAGING message towards the NG-RAN node2. If the Paging eDRX Information IE is included in the RAN PAGING message, the NG-RAN node2 shall, if supported, use it according to TS 36.304 [34].

When available, the NG-RAN node1 shall include the UE Specific DRX IE in the RAN PAGING message towards the NG-RAN node2. If the UE specific DRX IE is included in the RAN PAGING message, the NG-RAN node2 shall, if supported, use it according to TS 36.304 [34].
If the RedCap Paging eDRX Information for Idle IE is included in the RAN PAGING message,  the NG-RAN node2 shall, if supported, use it according to TS 38.304 [33].
If the RedCap Paging eDRX Information for Inactive IE is included in the RAN PAGING message,  the NG-RAN node2 shall, if supported, use it according to TS 38.304 [33].
<<<<<<<<<<<<<<<<<<<< NEXT CHANGE >>>>>>>>>>>>>>>>>>>>

9.1.1.7
RAN PAGING
This message is sent by the NG-RAN node1 to NG-RAN node2 to page a UE.

Direction: NG-RAN node1 ( NG-RAN node2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	CHOICE UE Identity Index Value
	M
	
	
	
	YES
	reject

	>Length-10
	
	
	
	
	
	

	>>Index Length-10
	M
	
	BIT STRING (SIZE(10))
	Coded as specified in TS 38.304 [33] and TS 36.304 [34].
	–
	

	UE RAN Paging Identity
	M
	
	9.2.3.43
	
	YES
	ignore

	Paging DRX
	M
	
	9.2.3.66
	Includes the RAN paging cycle as defined in TS 36.304 [34] and 38.304 [33].
	YES
	ignore

	RAN Paging Area
	M
	
	9.2.3.38
	
	YES
	reject

	Paging Priority
	O
	
	9.2.3.44
	
	YES
	ignore

	Assistance Data for RAN Paging
	O
	
	9.2.3.41
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.2.3.91
	
	YES
	ignore

	Extended UE Identity Index Value
	O
	
	9.2.3.141
	Coded as specified in TS 36.304 [34].


	YES
	ignore

	Paging eDRX Information
	O
	
	9.2.3.142
	
	YES
	ignore

	UE specific DRX
	O
	
	9.2.3.143
	Includes the UE specific paging cycle as defined in TS 36.304 [34] and 38.304 [33].
	YES
	ignore

	RedCap Paging eDRX Information for Idle
	O
	
	9.2.3.xxx1
	
	YES
	ignore

	RedCap Paging eDRX Information for Inactive
	O
	
	9.2.3.xxx2
	
	YES
	ignore


<<<<<<<<<<<<<<<<<<<< NEXT CHANGE >>>>>>>>>>>>>>>>>>>>

9.2.3.xxx1
RedCap Paging eDRX Information for Idle

This IE indicates the RedCap Paging eDRX parameters for idle as defined in and TS38.304 [33].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RedCap Paging eDRX Cycle
	M
	
	ENUMERATED (hfquarter, hfhalf, hf1, hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512 hf1024, …)
	TeDRX defined in TS38.304 [33]. Unit: [number of hyperframes].



	RedCap 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].




9.2.3.xxx2
RedCap Paging eDRX Information for Inactive

This IE indicates the RedCap Paging eDRX parameters for inactive as defined in and TS38.304 [33].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RedCap Paging eDRX Cycle
	M
	
	ENUMERATED (hfquarter, hfhalf, hf1, …)
	TeDRX defined in TS38.304 [24]. Unit: [number of hyperframes].




<<<<<<<<<<<<<<<<<<<< END OF CHANGES >>>>>>>>>>>>>>>>>>>
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