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1   Description of the Problem
SA2 CN Assistance Information

SA2 specifies the CN Assistance information for RAN optimization in section 5.4.6 of TS 23.501 [2] which consists of two sets:

· Core Network assisted RAN parameters tuning (1): this corresponds to Expected UE behavior IE included in several NGAP messages e.g. Initial Context Setup Request; UE Context modification request, Handover request, Path Switch Request acknowledge.
· Core Network assisted RAN Paging information (2): this corresponds to the Service Priority IE which has been introduced in several class 1 initiating messages of NGAP TS 38.413 with the name of RAN Paging Priority IE defined in section 9.3.3.15 of TS 38.413. NGAP messages are PDU Session Resource Setup Request, PDU Session Resource Release Command, PDU Session Resource Modify Request, UE Context Modification Request, DL NAS Transport.
Even though these parameters are grouped under same section 5.4.6 under the general CN Assistance Information they are not to be included in same messages.
SA2 RRC Inactive Assistance Information

In the other section 5.3.3.2.5, TS 23.501 [2] specifies RRC Inactive Assistance Information (3) which is information provided by AMF to NG-RAN including:

The "RRC Inactive Assistance Information" includes:

-
UE specific DRX values;

-
The Registration Area provided to the UE;

-
Periodic Registration Update timer;

-
If the AMF has enabled MICO mode for the UE, an indication that the UE is in MICO mode;

-
Information from the UE identifier, as defined in TS 38.304 [50] for NR and TS 36.304 [52] for E-UTRA connected to 5GC, that allows the RAN to calculate the UE's RAN paging occasions.
The AMF shall almost always provide this information, even though TS 23.501 mentions some exception cases:
The AMF shall provide assistance information to the NG-RAN, to assist the NG-RAN's decision whether the UE can be sent to RRC Inactive state except due to some exceptional cases such as:

-
PLMN (or AMF set) does not support RRC Inactive;

-
The UE needs to be kept in CM-CONNECTED State (e.g. for tracking).

The following observation can be made for NGAP:
· Information in (1) and (3) are both CN assistance information and to be included in the same NGAP messages even though they were not “grouped” in the same section of TS 23.501. This is probably the reason why RAN3 has grouped them in a common Core Network Assistance Information IE in section 9.3.1.15 of TS 38.413 (see annex A).

· Information in (1) is clearly optional, information in (3) needs to be optional from NGAP perspective as well due to the exceptions mentioned above, even if almost always included. Conditions when (1) or (3) are included are completely orthogonal, so the presence of (1) should be independent of presence of (3) and conversely.
The Core Network Assistance Information IE has rightly be made optional in the messages where it is contained However, the current Core Network Assistance Information IE in section 9.3.1.15 of TS 38.413 has some elements which are mandatory and therefore does not enable to e.g. include the Expected UE Behavior without including the RRC inactive assistance information.
2   Possible Solutions
Ideally, two distinct structures should have been created under the Core Network Assistance Information IE in section 9.3.1.15 of TS 38.413 to signal independently (1) and (3). One including (1) and one including (3), both structures optional.

However, now such change would be non-backwards compatible.
Here is a possible backwards compatible solution: 

Given that the current Core Network Assistance Information IE contains mandatory elements for RRC inactive state, we should primarily dedicate this IE to signaling of RRC Inactive assistant information. We cannot remove the embedded optional Expected UE Behavior but it can be clarified in semantics that this is to be included when both RRC inactive assistant information and Expected behavior are to be sent.

In parallel, we can add a separate CN assisted RAN parameters tuning IE containing another Expected UE Behavior IE in alignment with section 5.4.6.2 of TS 23.501.
3   Conclusion and Proposal
This paper has shown that the current NGAP coding is not aligned with the stage 2 and does not enable to signal CN assisted RAN parameters tuning information without RRC inactive assistant information.

We propose to solve the problem in a backwards compatible way as per the CR provided in [3].

Proposal: agree the NGAP CR in [3] to enable independent signaling of Core Network assisted RAN parameters tuning and RRC_INACTIVE assistance information, in alignment with TS 23.501 [2].
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Annex A
Current structure of the existing CN assisted RAN parameters tuning IE in section 9.3.1.15 of TS 38.413:

9.3.1.15
Core Network Assistance Information

This IE provides assistance information for e.g. RRC_INACTIVE configuration.

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

	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
	


	Range bound
	Explanation

	maxnoofTAIforInactive
	Maximum no. of TAIs for RRC Inactive. Value is 16.
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