3GPP TSG-RAN WG3 Meeting #99
R3-180779
Athens, Greece, 26 February – 02 March 2018
Agenda item:

10.6.2
Source:
LG Electronics Inc., Huawei
Title:
Further consideration on RRC Inactive Assistance Information
Document for:

Discussion and Approval
1. Introduction
In tabular of current TS 38.413, it is mandatory for the AMF to provide the RRC Inactive Assistance Information IE to the NG-RAN in Initial Context Setup Request, Handover Request, and Path Switch Request Acknowledge message. However, this seems to be misaligned with the SA2 agreement. In this contribution, we examine this issue and then provide our view on it.
2. Discussion

In RAN3, it was agreed that the RRC Inactive Assistance Information is provided from the AMF to the NG-RAN in order to properly configure the RAN-initiated paging related parameters. In tabular of the current TS 38.413, it is mandatory for the AMF to include the RRC Inactive Assistance Information IE in Initial Context Setup Request, Handover Request, and Path Switch Request Acknowledge message as follows [1]: 
	Clause 9.2.2.1 in TS 38.413 [1]
…
9.2.2.1
INITIAL CONTEXT SETUP REQUEST

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.
This message is sent by the AMF to request the setup of a UE context.
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
reject
AMF UE NGAP ID
M
9.3.3.1
YES
reject
RAN UE NGAP ID
M
9.3.3.2
YES
reject
UE Aggregate Maximum Bit Rate
M
<ref>
YES
reject
RRC Inactive Assistance Information
M

9.3.1.26
YES
ignore
PDU Session Resource Setup List
O
<ref>
[FFS align with PDU Session management]
YES
reject
UE Security Capabilities
O [FFS]
<ref>
YES
reject
Security Key
O [FFS]
<ref>
YES
reject
Trace Activation
O
<ref>
[FFS pending RAN2 and SA5]
YES
ignore
Handover Restriction List
O
<ref>
YES
ignore
UE Radio Capability
O
<ref>
YES
ignore
Subscriber Profile ID for RAT/Frequency Priority
O
<ref>
[FFS]
YES
ignore
Management Based MDT Allowed
O
<ref>
[FFS pending RAN2 and SA5]
YES
ignore
Management Based MDT PLMN List
O
<ref>
[FFS pending RAN2 and SA5]
YES
ignore
Masked IMEISV
O
<ref>
YES
ignore
NAS-PDU
O
9.3.3.4
[FFS]
YES
ignore
Emergency Fallback Indicator
O
9.3.1.38
YES
reject
…


This means that the AMF “always” provides this information to the NG-RAN during Registration, Service Request, Handover procedure to assist the NG RAN's decision whether the UE can be sent to RRC Inactive state.
Observation 1: In tabular of TS 38.413, the inclusion of RRC Inactive Assistance Information IE in Initial Context Setup Request, Handover Request, and Path Switch Request Acknowledge message is mandated.
However, the stage 3 description of RRC Inactive Assistance Information IE seems to be defined as optional IE in corresponding NGAP messages:

	Clause 8.3.1.2 in TS 38.413 [1]
…
8.3.1.2
Successful Operation
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Figure 8.3.1.2-1: Initial context setup: successful operation

…
If the RRC Inactive Assistance Information IE is included in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall, if supported, store this information in the UE context and use it for the RRC-INACTIVE state decision and configuration for the UE and RAN paging if any for a UE in RRC-INACTIVE state, as specified in TS 38.300 [8].

…


Observation 2: In TS 38.413, the presence and description of RRC Inactive Assistance Information IE in Initial Context Setup Request, Handover Request, and Path Switch Request Acknowledge message are mismatched.

In addition, the SA2 considers that providing RRC Inactive Assistance Information by the AMF is optional depending on network configuration and or service characteristics. 
	Clause 5.3.3.2.5 in TS 23.501 [2]
…
RRC Inactive state applies to NG-RAN.

The AMF, based on network configuration may provide assistance information to the NG-RAN, to assist the NG-RAN's decision whether the UE can be sent to RRC Inactive state.

Editor's note:
It is FFS if the UE provides indication of support for RRC inactive state on NAS or AS layer.

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 permanent identifier, as defined in TS 38.304 [50], that allows the RAN to calculate the UE's RAN paging occasions.
The RRC Inactive assistance information mentioned above is provided by the AMF during N2 activation with the (new) serving NG-RAN node (i.e. during Registration, Service Request, handover) to assist the NG RAN's decision whether the UE can be sent to RRC Inactive state. RRC Inactive state is part of RRC state machine, and it is up to the RAN to determine the conditions to enter RRC Inactive state. If any of the parameters included in the RRC Inactive Assistance Information changes as the result of NAS procedure, the AMF shall update the RRC Inactive Assistance Information to the NG-RAN node.
When the UE is in CM-CONNECTED state, if the AMF has provided RRC Inactive assistance information, the RAN node may decide to move a UE to CM-CONNECTED with RRC Inactive state.
…


	Clause 4.2.3.2 in TS 23.502 [3]
…
12.
AMF to (R)AN: N2 Request (N2 SM information received from SMF, security context, AMF Signalling Connection ID, Handover Restriction List, Subscribed UE-AMBR, MM NAS Service Accept, list of recommended cells / TAs / NG-RAN node identifiers).

For UE in CM-CONNECTED state, if the Service Request procedure is triggered by UE, only N2 SM information received from SMF and MM NAS Service Accept are included in the N2 Request. If the Service Request procedure is triggered by the Network as described in clause 4.2.3.3, only N2 SM information received from SMF is included in the N2 Request.

For UE in CM-IDLE state, RAN stores the Security Context, AMF Signalling Connection Id, QoS Information for the QoS Flows of the PDU Sessions that are activated and N3 Tunnel IDs in the UE RAN context. Handover Restriction List is described in TS 23.501 [2] clause 5.3.4.1 "Mobility Restrictions".

MM NAS Service Accept includes PDU Session status in AMF. If the activation of UP of a PDU Session is rejected by an SMF, then the MM NAS Service Accept includes the PDU Session ID and the cause why the user plane resources were not activated (e.g. LADN not available). Any local PDU Session Release during the Session Request procedure is indicated to the UE via the Session Status.


If there are multiple PDU Sessions that involves multiple SMFs, AMF does not need to wait for responses from all SMFs in step 3 before it send N2 SM information to the UE. However, the AMF shall wait for all responses from the SMFs before it sends MM NAS Service Accept message to the UE.


AMF shall include at least one N2 SM information from SMF if this step is triggered for PDU Session User Plane activation. AMF may send additional N2 SM information from SMFs in separate N2 message(s) (e.g. N2 tunnel setup request), if there is any. Alternatively, if multiple SMFs are involved, the AMF may send one N2 Request message to (R)AN after all the Nsmf_PDUSession_UpdateSMContext Response service operations from all the SMFs associated with the UE are received. In such case, the N2 Request message includes the N2 SM information received in each of the Nsmf_PDUSession_UpdateSMContext Response and PDU Session ID to enable AMF to associate responses to relevant SMF.


If the NG-RAN node had provided the list of recommended cells / TAs / NG-RAN node identifiers during the AN Release procedure (see clause 4.2.6), the AMF shall include it in the N2 Request. The RAN may use this information to allocate the RAN Notification Area when the RAN decides to enable RRC Inactive state for the UE.


The AMF based on network configuration, may include the UE's "RRC Inactive Assistance Information" as defined in TS 23.501 [2].
…


As highlighted one above, the SA2 agreed that the AMF “may” provide RRC Inactive Assistance Information to the NG-RAN based on network configuration. This means that in some cases, the AMF does not enable the RRC-INACTIVE state for the UE. For example, for the network supporting the IoT UEs only, the transition to the RRC-IDLE state seems to be better than the transition to the RRC-INACTIVE state since it is important for these UEs to minimize the power consumption. From SA2 point of view, therefore, it is possible that the AMF does not provide to the NG-RAN the RRC Inactive Assistance Information based on network configuration. 

In addition, when any of the parameters included in the RRC Inactive Assistance Information IE does not change, the AMF needs not to update the RRC Inactive Assistance Information IE to the NG-RAN node.
Observation 3: In SA2, providing RRC Inactive assistance information by the AMF is optional depending on network configuration or service characteristics.
Based on the analysis above, the tabular of the Initial Context Setup Request, Handover Request, and Path Switch Request Acknowledge message in current TS 38.413 are misaligned with the SA2 agreement. Therefore, the following proposals are suggested to RAN3:
Proposal 1: The presence of the RRC Inactive Assistance information IE in Initial Context Setup Request, Handover Request, and Path Switch Request Acknowledge message should be changed as optional field in TS 38.413.
Proposal 2: It is proposed to agree the text proposal in the appendix of this contribution.
3. Conclusion
In this contribution, we focused on open issue related to Assistance Information for RAN Paging and RRC_INACTIVE Handling and provided our view on it. The following proposals are kindly suggested to RAN3:

Observation 1: In tabular of TS 38.413, the inclusion of RRC Inactive Assistance Information IE in Initial Context Setup Request, Handover Request, and Path Switch Request Acknowledge message is mandated.
Observation 2: In TS 38.413, the presence and description of RRC Inactive Assistance Information IE in Initial Context Setup Request, Handover Request, and Path Switch Request Acknowledge message are mismatched.
Observation 3: In SA2, providing RRC Inactive assistance information by the AMF is optional depending on network configuration or service characteristics.

Proposal 1: The presence of the RRC Inactive Assistance information IE in Initial Context Setup Request, Handover Request, and Path Switch Request Acknowledge message should be changed as optional field in TS 38.413.
Proposal 2: It is proposed to agree the text proposal in the appendix of this contribution.
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5. Appendix : Text proposal to TS 38.413
This appendix provides the Text proposal to TS 38.413 based on the proposals of this contribution.
----------------Start of the First Change---------------
9.2.2.1
INITIAL CONTEXT SETUP REQUEST

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.
This message is sent by the AMF to request the setup of a UE context.
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
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	UE Aggregate Maximum Bit Rate
	M
	
	<ref>
	
	YES
	reject

	RRC Inactive Assistance Information
	O
	
	9.3.1.26
	
	YES
	ignore

	PDU Session Resource Setup List
	O
	
	<ref>
	[FFS align with PDU Session management]
	YES
	reject

	UE Security Capabilities
	O [FFS]
	
	<ref>
	
	YES
	reject

	Security Key
	O [FFS]
	
	<ref>
	
	YES
	reject

	Trace Activation
	O
	
	<ref>
	[FFS pending RAN2 and SA5]
	YES
	ignore

	Handover Restriction List
	O
	
	<ref>
	
	YES
	ignore

	UE Radio Capability
	O
	
	<ref>
	
	YES
	ignore

	Subscriber Profile ID for RAT/Frequency Priority
	O
	
	<ref>
	[FFS]
	YES
	ignore

	Management Based MDT Allowed
	O
	
	<ref>
	[FFS pending RAN2 and SA5]
	YES
	ignore

	Management Based MDT PLMN List
	O
	
	<ref>
	[FFS pending RAN2 and SA5]
	YES
	ignore

	Masked IMEISV
	O
	
	<ref>
	
	YES
	ignore

	NAS-PDU
	O
	
	9.3.3.4
	[FFS]
	YES
	ignore

	Emergency Fallback Indicator
	O
	
	9.3.1.38
	
	YES
	reject


----------------End of the First Change---------------
----------------Start of the Second Change---------------
9.2.3.4
HANDOVER REQUEST

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

This message is sent by the AMF to the target NG-RAN node to request the preparation of resources.

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
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	Handover Type
	M
	
	9.3.1.33
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	UE Aggregate Maximum Bit Rate
	M
	
	<ref>
	
	YES
	reject

	RRC Inactive Assistance Information
	O
	
	9.3.1.26
	
	YES
	ignore

	UE Security Capabilities 
	O [FFS]
	
	<ref>
	
	YES
	reject

	Security Key 
	O [FFS]
	
	<ref>
	
	YES
	reject

	PDU Session Resource To Be Setup List
	
	1
	
	
	YES
	reject

	>PDU Session Resource To Be Setup Item IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	reject

	>>PDU Session ID 
	M
	
	<ref>
	
	-
	

	>>S-NSSAI
	O
	
	9.3.1.35
	
	-
	

	>>PDU Session Setup Request Transfer
	M
	
	9.3.1.11
	
	YES
	ignore

	Trace Activation
	O
	
	<ref>
	[FFS pending RAN2 and SA5]
	YES
	ignore

	Management Based MDT Allowed
	O
	
	<ref>
	[FFS pending RAN2 and SA5]
	YES
	ignore

	Management Based MDT PLMN List
	O
	
	<ref>
	[FFS pending RAN2 and SA5]
	YES
	ignore

	Masked IMEISV
	O
	
	<ref>
	
	YES
	ignore

	Source to Target Transparent Container
	M
	
	9.3.1.31
	
	YES
	reject

	Handover Restriction List
	O
	
	<ref>
	
	YES
	ignore


----------------End of the Second Change---------------
----------------Start of the Third Change---------------
9.2.3.9
PATH SWITCH REQUEST ACKNOWLEDGE

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

This message is sent by the AMF to inform the NG-RAN node that the path switch has been successfully completed in the 5GS.

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
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Security Context
	M
	
	<ref>
	
	YES
	ignore

	PDU Session To Be Switched in Uplink List
	
	0..1 
	
	
	YES
	reject

	>PDU Session To Be Switched in Uplink Item IEs
	
	1..<maxnoofPDUSessionResources> 
	
	
	EACH
	reject

	>>PDU Session ID 
	M
	
	<ref>
	
	-
	

	>>S-NSSAI (FFS)
	O
	
	9.3.1.35
	
	-
	

	>>PDU Session Path Switch Request Ack Transfer
	M
	
	9.3.1.22
	
	YES
	ignore

	PDU Session Released List
	O
	
	PDU Session List

9.3.1.13
	
	YES
	reject

	RRC Inactive Assistance Information 
	O
	
	9.3.1.26
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


----------------End of the Third Change---------------[image: image2.png]
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