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1 Introduction

This paper discusses the issues with 10bit UE_ID value over XN, F1 and NG interfaces for UE Subgroup and eDRX paging.
2 Discussion


UE_ID: 5G-S-TMSI mod X, where X is 32768, if eDRX is applied; otherwise, X is 8192
	


As shown above Section 7.1 of TS 38.304 mentions that Paging calculation for Idle Mode uses 5G-S-TMSI mod 4096 for Idle mode paging for eDRX. Mod of 5G-S-TMSI with 4096 results in 12 bits.   However currently in NG, F1 and XN interfaces, UE_ID supports only 10 bits. Hence paging for eDRX cannot be supported.
From TS 38.413

9.3.3.23
UE Identity Index Value

This IE is used by the NG-RAN node to calculate the Paging Frame as specified in TS 38.304 [12] and TS 36.304 [29].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE UE Identity Index Value
	
	
	
	

	>Index Length 10
	
	
	
	

	>>Index Length 10
	M
	
	BIT STRING (SIZE(10))
	Coded as specified in TS 38.304 [12] and TS 36.304 [29].


Observation 1: UE Identity Index Value (UE_ID) currently supports only 10 bits over NG, F1 and XN interfaces for Paging. However as per TS 38.304, 12 bits are needed for Paging for eDRX.
For UE Subgroup Paging, Section 7.3.2 of TS 38.304 mentions 5G-S-TMSI mod 32768 resulting in 15 bits for eDRX and 5G-S-TMSI mod 8192 resulting in 13 bits. Again UE_ID of 10 bits is not sufficient for paging calculation for eDRX.

Observation 2: For UE subgroup paging as per TS 38.304 needs 15 bits for eDRX and 13 bits otherwise. But currently only 10 bits are supported over NG, F1 and XN interfaces.

From the above it is clear that UE_ID of more than 10 bits are needed over NG, F1 and XN interfaces to support UE Subgroup and eDRX paging. There are different options in which it can be achieved.

Option 1: Reuse the Extended UE Identity Index value for NR

Extended UE Identity Index value of 16 bits is currently used for NB-IOT Paging. This IE can be reused to support paging for NR as well. 

However based on the eDRX and UE subgroup configuration, different bits like 12, or 13 or 15 may be needed. It is not a scalable option for AMF to remember the UE configuration and provide different values to the RAN every time the configuration changes. 

9.3.3.52
Extended UE Identity Index Value

This IE is used by the NG-RAN node to calculate the Paging Frame as specified in TS 36.304 [29].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Extended UE Identity Index Value
	M
	
	BIT STRING (SIZE(16))
	


Observation 3: Option 1 is not a scalable option for AMF to remember different configurations of NR and NB-IoT UEs and update NG-RAN with different bit lengths like 12, 13 or 15 or 16, everytime the configuration changes.
Option 2: Extend the CHOICE value for UE Identity Index value for NR

Provide additional choice value for 12, 13 and 15 bits for UE Identity Index value for NR. Again it is not a scalable option for AMF to remember different configurations and update the RAN with different bits.

9.3.3.23
UE Identity Index Value

This IE is used by the NG-RAN node to calculate the Paging Frame as specified in TS 38.304 [12] and TS 36.304 [29].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE UE Identity Index Value
	
	
	
	

	>Index Length 10
	
	
	
	

	>>Index Length 10
	M
	
	BIT STRING (SIZE(10))
	Coded as specified in TS 38.304 [12] and TS 36.304 [29].

	>Index Length 12
	
	
	
	

	>>Index Length 12
	M
	
	BIT STRING (SIZE(12))
	Coded as specified in TS 38.304 [12] and TS 36.304 [29].

	>Index Length 13
	
	
	
	

	>>Index Length 13
	M
	
	BIT STRING (SIZE(13))
	Coded as specified in TS 38.304 [12] and TS 36.304 [29].

	>Index Length 15
	
	
	
	

	>>Index Length 15
	M
	
	BIT STRING (SIZE(15))
	Coded as specified in TS 38.304 [12] and TS 36.304 [29].


Observation 4: Option 2 is not a scalable option for AMF to remember different configurations of NR UEs and update NG-RAN with different bit lengths like 12, 13 or 15 or 16, everytime the configuration changes.

Option 3: Extend the CHOICE value for UE Identity Index value for NR

Provide additional choice value for 16 bits for UE Identity Index value for NR. It is not a scalable option. In future more than 16 bits may be needed which would need update to the ASN.1

9.3.3.23
UE Identity Index Value
This IE is used by the NG-RAN node to calculate the Paging Frame as specified in TS 38.304 [12] and TS 36.304 [29].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE UE Identity Index Value
	
	
	
	

	>Index Length 10
	
	
	
	

	>>Index Length 10
	M
	
	BIT STRING (SIZE(10))
	Coded as specified in TS 38.304 [12] and TS 36.304 [29].

	>Index Length 16
	
	
	
	

	>>Index Length 16
	M
	
	BIT STRING (SIZE(16))
	Coded as specified in TS 38.304 [12] and TS 36.304 [29].


Observation 5: Option 3 is not a scalable and future proof option.
Option 4: Provide 5G-S-TMSI as optional IE

AMF can provide 5G-S-TMSI as optional IE. RAN may use the 5G-S-TMSI to derive different bits based on Paging configuration for eDRX or UE Subgroup. This is also future proof, if new or existing features needs more than 16 bits for Paging calculation.

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
	
	-
	

	E-UTRA 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

	MICO All PLMN
	O
	
	9.3.1.194
	
	YES
	ignore

	NR Paging eDRX Information
	O
	
	9.3.1.227
	
	YES
	ignore

	Paging Cause Indication for Voice Service
	O
	
	ENUMERATED (supported, …) 
	This IE indicates whether the UE supports the feature of indication of paging cause for voice service.
	YES
	ignore

	PEIPS Assistance Information
	O
	
	9.3.1.232
	
	YES
	ignore

	5G-S-TMSI
	O
	
	9.3.3.20
	
	YES
	ignore


Observation 6: Providing 5G-S-TMSI (Option 4) is scalable and future proof for paging calculation for different eDRX and UE subgrouping.

Proposal 1: Provide 5G-S-TMSI as an optional IE over NG, F1 and XN interfaces for Paging calculation for eDRX and UE subgroup paging. 
3 Summary
Based on the above discussion the following Observations and Proposal are made –
Observation 1: UE Identity Index Value (UE_ID) currently supports only 10 bits over NG, F1 and XN interfaces for Paging. However as per TS 38.304, 12 bits are needed for Paging for eDRX.

Observation 2: For UE subgroup paging as per TS 38.304 needs 15 bits for eDRX and 13 bits otherwise. But currently only 10 bits are supported over NG, F1 and XN interfaces.

Observation 3: Option 1 is not a scalable option for AMF to remember different configurations of NR and NB-IoT UEs and update NG-RAN with different bit lengths like 12, 13 or 15 or 16, every time the configuration changes.

Observation 4: Option 2 is not a scalable option for AMF to remember different configurations of NR UEs and update NG-RAN with different bit lengths like 12, 13 or 15 or 16, everytime the configuration changes.

Observation 5: Option 3 is not a scalable and future proof option.

Observation 6: Providing 5G-S-TMSI (Option 4) is scalable and future proof for paging calculation for different eDRX and UE subgrouping.

Proposal 1: Provide 5G-S-TMSI as an optional IE over NG, F1 and XN interfaces for Paging calculation for eDRX and UE subgroup paging. 
