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1	Introduction
In last e-meeting, RAN3 touched the topic of F1 impacts for support of CG-based SDT [1]. Some points remain open. In this paper, we give our analysis based on the design of F1 interface and current RAN2 and RAN3 progress.
[bookmark: _Ref178064866]2	Discussion
2.1	Configuration of CG-SDT at gNB-CU
As agreed in last e-meeting F1AP BL CR [2], when UE transits from RRC_CONNECTED to RRC_INACTIVE state, a CG-SDT Query Indication IE is provided to the gNB-DU in the UE CONTEXT MODIFICATION REQUEST message to request the gNB-DU to provide the CG-SDT configuration.
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Figure 1. Example procedure for SDT when UE stays in RRC_INACTIVE

When the gNB-DU receives the query indication, it should transfer the CG-SDT related resources within the DU to CU RRC Information IE. According to current RAN2’s discussion, CG-SDT-Config info can be added to SuspendConfig IE within RRCRelease message in TS 38.331. From F1 perspective, the SDT-MACPHY-Config can be added to existing DU to CU RRC Information IE, to be transferred from DU to CU.

[bookmark: _Toc85655157]Proposal 1: Introduce SDT-MACPHY-Config IE to DU to CU RRC Information IE for the gNB-CU to generate the RRC Release message with CG-SDT config.
Once the UE Context Release procedure is triggered by the gNB-CU, the gNB-DU transparently forwards the message directly to the UE containing the RRCRelease message. Then, the next question is whether the gNB-DU should maintain the logical connection with the gNB-CU and keep the SDT RLC Context? If the UE will resume back to the same DU from RRC_INACTIVE, then having the DU keeping the resources/context even after it receives the release command message makes sense. However, if the UE reselects in a cell in another NG-RAN node, then it would have been a waste of DU resources.
Observation 1: If the UE will resume back to the same DU, then having the DU keeping the resources/context even after it receives the release command message makes sense. However, if the UE reselects in a cell in another NG-RAN node, then it would have been a waste of DU resources.
Therefore, as the gNB-DU cannot put restriction on UE’s mobility when releasing it, the gNB-DU should behave as normal during the existing UE Context Release procedure. The only new thing that could be added and that can support an implementation, where e.g., the gNB-DU keeps the resources/context, is a text clarification that the procedure can be triggered also for the SDT case.
Proposal 2: the gNB-DU should behave as normal during the existing UE Context Release procedure. A text clarification can be added that the procedure can be triggered also for the SDT case.
In case the TAT-SDT is expired, the CG-SDT resources can no longer be used, and the UE may fallback to using RA-SDT mechanism. While the CG-SDT configuration is no longer valid in this scenario, the SDT related F1 tunnels can still be re-used in the scenario RA-SDT fallback. The gNB-CU can notify the gNB-DU to use the stored F1-C and F1-U tunnel for the next SDT SRB and DRB transmissions. This can be more appropriate than setting up new tunnels. Hence, it is proposed that the gNB-CU provides the old UE F1AP IDs couple in the UE CONTEXT MODIFICATION REQUEST message to the gNB-DU.
Proposal 3: the gNB-CU provides the previous UE F1 AP IDs to the gNB-DU to re-use the tunnel info during e.g. fallback from CG- to RA-SDT.
A TP to F1 BL CR is proposed in the annex below.
A TP to F1AP Stage 2 BL CR is provided in [3].
Conclusion
To fulfil the new requirement of CG-SDT, RAN3 proposes the followings.
Proposal 1: Introduce SDT-MACPHY-Config IE to DU to CU RRC Information IE for the gNB-CU to generate the RRC Release message with CG-SDT config.
Observation 1 : If the UE will resume back to the same DU, then having the DU keeping the resources/context 
even after it receives the release command message makes sense. However, if the UE reselects in a cell in another NG-RAN node, then it would have been a waste of DU resources.
Proposal 2: the gNB-DU should behave as normal during the existing UE Context Release procedure. A text clarification can be added that the procedure can be triggered also for the SDT case.
Proposal 3: the gNB-CU provides the previous UE F1 AP IDs to the gNB-DU to re-use the tunnel info during e.g. fallback from CG- to RA-SDT.
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The purpose of the UE Context Release procedure is to enable the gNB-CU to order the release of the UE-associated logical connection or candidate cells in conditional handover or conditional PSCell change. The procedure uses UE-associated signalling.
[bookmark: _Toc66289203][bookmark: _Toc20955784][bookmark: _Toc51763381][bookmark: _Toc74154316][bookmark: _Toc36556815][bookmark: _Toc29892878][bookmark: _Toc64448544][bookmark: _Toc45832201]8.3.3.2	Successful Operation
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Figure 8.3.3.2-1: UE Context Release (gNB-CU initiated) procedure. Successful operation
The gNB-CU initiates the procedure by sending the UE CONTEXT RELEASE COMMAND message to the gNB-DU. 
Upon reception of the UE CONTEXT RELEASE COMMAND message, the gNB-DU shall release all related signalling and user data transport resources and reply with the UE CONTEXT RELEASE COMPLETE message.
If the old gNB-DU UE F1AP ID IE is included in the UE CONTEXT RELEASE COMMAND message, the gNB-DU shall additionally release the UE context associated with the old gNB-DU UE F1AP ID.
If the UE CONTEXT RELEASE COMMAND message contains the RRC-Container IE, the gNB-DU shall send the RRC container to the UE via the SRB indicated by the SRB ID IE.
If the UE CONTEXT RELEASE COMMAND message includes the Execute Duplication IE, the gNB-DU shall perform CA based duplication, if configured, for the SRB for the included RRC-Container IE. 
If the Candidate Cells To Be Cancelled List IE is included in the UE CONTEXT RELEASE COMMAND message, the gNB-DU shall consider that the gNB-CU is cancelling only the conditional handover or conditional PSCell change associated to the cells identified by the included NR CGIs and associated to the UE-associated signaling identified by the gNB-CU UE F1AP ID IE and the gNB-DU UE F1AP ID IE.
If the UE CONTEXT RELEASE COMMAND message includes the CG-SDT Config IE, the gNB-DU shall include it in the RRC Release message to UE.
Interactions with UE Context Setup procedure:
The UE Context Release procedure may be performed before the UE Context Setup procedure to release an existing UE-associated logical F1-connection and related resources in the gNB-DU, e.g. when gNB-CU rejects UE access it shall trigger UE Context Release procedure with the cause value of UE rejection.
[bookmark: _Toc64448545][bookmark: _Toc45832202][bookmark: _Toc29892879][bookmark: _Toc20955785][bookmark: _Toc36556816][bookmark: _Toc51763382][bookmark: _Toc74154317][bookmark: _Toc66289204]8.3.3.4	Abnormal Conditions
If one or more candidate cells in the Candidate Cells To Be Cancelled List IE included in the UE CONTEXT RELEASE COMMAND message were not prepared using the same UE-associated signalling connection, the gNB-DU shall ignore those non-associated candidate cells.
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The purpose of the UE Context Modification procedure is to modify the established UE Context, e.g., establishing, modifying and releasing radio resources or sidelink resources. This procedure is also used to command the gNB-DU to stop data transmission for the UE for mobility (see TS 38.401 [4]). The procedure uses UE-associated signalling.
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Figure 8.3.4.2-1: UE Context Modification procedure. Successful operation
The UE CONTEXT MODIFICATION REQUEST message is initiated by the gNB-CU.
-----------<unchanged part is omitted>---------
If the SCG Indicator IE is contained in the UE CONTEXT MODIFICATION REQUEST message and it is set to “released”, the gNB-DU shall, if supported, deduce that an SCG is removed.
If the Estimated Arrival Probability IE is contained in the Conditional Inter-DU Mobility Information IE included in the UE CONTEXT MODIFICATION REQUEST message, then the gNB-DU may use the information to allocate necessary resources for the UE.
If the CG-SDT Query Indication IE is included in the UE CONTEXT MODIFICATION REQUEST message and it is set to ‘true’, the gNB-DU, if supported, shall provide the CG-SDT resource configuration to the gNB-CU in UE CONTEXT MODIFICATION RESPONSE message. 
Editor’s note: FFS on the details of CG-SDT resource configuration.
Editor’s note: How to provide CG-SDT resource configuration in UE CONTEXT MODIFICATION RESPONSE message is pending to RAN2 discussion.
Editor’s note: Whether CG-SDT Query Indication IE is per DRB basis or not is FFS.


-------------------------------------------Next Change-------------------------------------------
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-----------------------------------------------------<unchanged part is omitted>-----------------------------------------------------
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This message is sent by the gNB-CU to provide UE Context information changes to the gNB-DU.
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
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	SpCell ID
	O
	
	NR CGI
9.3.1.12
	Special Cell as defined in TS 38.321 [16]. For handover case, this IE is considered as target cell.
	YES
	ignore

	<unchanged part is omitted>

	F1-C Transfer Path
	O
	
	9.3.1.207
	
	YES
	reject

	SCG Indicator
	O
	
	ENUMERATED(released,...)
	This IE is used at the MN in NR-DC and NE-DC and it indicates the release of an SCG
	YES
	ignore

	CG-SDT Query Indication
	O
	
	ENUMERATED (true, ...)
	
	YES
	ignore

	gNB-CU UE F1AP ID 2
	O
	
	gNB-CU UE F1AP ID
9.3.1.4
	gNB-DU UE F1AP ID of the previous CG-SDT session
	YES
	reject

	gNB-DU UE F1AP ID 2
	O
	
	gNB-DU UE F1AP ID
9.3.1.5
	gNB-CU UE F1AP ID of the previous CG-SDT session
	YES
	reject
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This message is sent by the gNB-CU to request the gNB-DU to release the UE-associated logical F1 connection or candidate cells in conditional handover or conditional PSCell change.
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
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	RRC-Container
	O
	
	9.3.1.6
	Includes the DL-DCCH-Message IE as defined in subclause 6.2 of TS 38.331 [8] encapsulated in a PDCP PDU, or the DL-CCCH-Message IE as defined in subclause 6.2 of TS 38.331 [8].
	YES
	ignore

	SRB ID
	C- ifRRCContainer
	
	9.3.1.7
	The gNB-DU sends the RRC message on the indicated SRB.
	YES
	ignore

	old gNB-DU UE F1AP ID
	O
	
	9.3.1.5
	Include it if RRCReestablishmentRequest is not accepted
	YES
	ignore

	Execute Duplication
	O
	
	ENUMERATED (true, ...)
	This IE may be sent only if duplication has been configured for the UE. 
	YES
	ignore

	RRC Delivery Status Request
	O
	
	ENUMERATED (true, …)
	Indicates whether RRC DELIVERY REPORT procedure is requested for the RRC message.
	YES
	ignore

	Candidate Cells To Be Cancelled List
	
	0 .. <maxnoofCellsinCHO>
	
	
	YES
	reject

	>Target Cell ID
	M
	
	NR CGI
9.3.1.12
	
	-
	-

	CG-SDT Config
	
	
	OCTET STRING
	As defined in TS 38.331 [8].
	YES
	reject



	Range bound
	Explanation

	maxnoofCellsinCHO
	Maximum no. cells that can be prepared for a conditional mobility. Value is 8.



	Condition
	Explanation

	ifRRCContainer
	This IE shall be present if the RRC container IE is present.



NEXT CHANGE
9.3.1.26	DU to CU RRC Information
This IE contains the RRC Information that are sent from the gNB-DU to the gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CellGroupConfig
	M
	
	OCTET STRING
	CellGroupConfig, as defined in TS 38.331 [8].
	
	

	MeasGapConfig
	O
	
	OCTET STRING
	MeasGapConfig as defined in TS 38.331 [8].
For EN-DC/NGEN-DC operation, includes the gap for FR2, as requested by the gNB-CU via MeasConfig IE. 

For NG-RAN,NE-DC and MN for NR-NR DC, includes the gap(s) for FR1 and/or FR2, as requested by the gNB-CU via MeasConfig IE and according to the requested gap type (per-UE or per-FR).
	
	

	Requested P-MaxFR1
	O
	
	OCTET STRING
	requestedP-MaxFR1, as defined in TS 38.331 [8]. 
For EN-DC,  NGEN-DC and NR-DC operation, this IE should be included.
	
	

	DRX Long Cycle Start Offset
	O
	
	INTEGER (0..10239)
	Identical to the value of the drx-LongCycleStartOffset IE within the DRX-Config as defined in TS 38.331 [8].
This field is not used in NR-DC.
	
	

	Selected BandCombinationIndex
	O
	
	OCTET STRING
	BandCombinationIndex, as defined in TS 38.331 [8]. 
For (NG)EN-DC and NR DC operation, this IE should be included so that gNB-CU is informed of the selected Band Combination; if this IE is included, the gNB-CU uses this information to deduce the selected band.
	YES
	ignore

	Selected FeatureSetEntryIndex
	O
	
	OCTET STRING
	FeatureSetEntryIndex, as defined in TS 38.331 [8]. 
For (NG)EN-DC and NR DC operation, this IE should be included so that gNB-CU is informed of the selected FeatureSet.
	YES
	ignore

	Ph-InfoSCG
	O
	
	OCTET STRING
	PH-TypeListSCG, as defined in TS 38.331 [8].For MR-DC, this IE should be included so that gNB-CU is informed of the Power Headroom type for each serving cell in SN.
	Yes
	ignore

	Requested BandCombinationIndex
	O
	
	OCTET STRING
	BandCombinationIndex, as defined in TS 38.331 [8]. 
This IE is used for the gNB-DU to request a new Band Combination.
	YES
	ignore

	Requested FeatureSetEntryIndex
	O
	
	OCTET STRING
	FeatureSetEntryIndex, as defined in TS 38.331 [8]. 
This IE is used for the gNB-DU to request a new Feature Set.
	YES
	ignore

	DRX Config
	O
	
	OCTET STRING
	DRX-Config, as defined in TS 38.331 [8].
This field is only used in NR-DC.
	YES
	ignore

	PDCCH BlindDetectionSCG
	O
	
	OCTET STRING
	pdcch-BlindDetectionSCG, as defined in TS 38.331 [8]. This IE is used between the MgNB-DU and the MgNB-CU.
	YES
	ignore

	Requested PDCCH BlindDetectionSCG
	O
	
	OCTET STRING
	requestedPDCCH-BlindDetectionSCG, as defined in TS 38.331 [8]. This IE is used between the SgNB-DU and the SgNB-CU.
	YES
	ignore

	Ph-InfoMCG
	O
	
	OCTET STRING
	PH-TypeListMCG, as defined in TS 38.331 [8]. For MR-DC, this IE should be included so that gNB-CU is informed of the Power Headroom type for each serving cell in MCG.
	YES
	ignore

	MeasGapSharingConfig
	O
	
	OCTET STRING
	MeasGapSharingConfig as defined in TS 38.331 [8].
	YES
	ignore

	SL-PHY-MAC-RLC-Config
	O
	
	OCTET STRING
	SL-PHY-MAC-RLC-Config as defined in TS 38.331 [8].
	YES
	ignore

	SL-ConfigDedicatedEUTRA-Info
	O
	
	OCTET STRING
	SL-ConfigDedicatedEUTRA-Info as defined in TS 38.331 [8].
	YES
	ignore

	Requested P-MaxFR2
	O
	
	OCTET STRING
	RequestedP-MaxFR2, as defined in TS 38.331 [8]. 
For NR-DC operation, this IE should be included.
	YES
	ignore

	SDT-MACPHY-Config
	O
	
	OCTET STRING
	SDT-MACPHY-Config, as defined in TS 38.331 [8]. 
	YES
	ignore
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