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1
Introduction
Based on latest progress on SN delta/full configuration, it is captured in RAN2 specs that the presence of SN UE context indicates the delta/full configuration option. But the the presence of SN UE X2AP ID IE can also indicate the delta/full configuration option in RAN3 specs. This will raise an inconsistency regarding delta/full configuration when no SCG context is present but the SN UE X2AP ID is present.
This paper suggests how to resolve the inconsistency.

2
Discusssion

According to the current specifications, the SN UE X2AP ID is used in the SN Addition procedure in Inter-MN HO without SN change. The following is abstracted from TS37.340:
2.   If the target MN decides to keep the SN, the target MN sends SN Addition Request to the SN including the SN UE X2AP ID as a reference to the UE context in the SN that was established by the source MN. If the target MN decides to change the SN, the target MN sends the SgNB Addition Request to the target SN including the UE context in the source SN that was established by the source MN
It then seems that the target MN can use SN UE X2AP ID to indicate gNB delta configuration. However, the following description is present in RAN2 TS 38.331 regarding the CG-ConfigInfo message specification:
	scg-RB-Config
Contains the IE RadioBearerConfig of the SN, used to support delta configuration e.g. during SN change. This field is absent when master eNB uses full configuration option.

	sourceConfigSCG
Includes the current dedicated SCG configuration in the same format as the RRCReconfiguration message, i.e. not only CellGroupConfig but also e.g. measConfig. This field is absent when master eNB uses full configuration option.


Since the SN UE X2AP ID is only used for inter-MN Handover without SN change, while SCG context can be used for inter-MN Handover with/without SN change, there are seven combination cases to indicate either delta or full configuration.
	
	SN Addition in
Inter-MN HO without SN change

	
	SgNB UE X2AP ID
	SCG Context
	results

	Case1
	Present
	Present
	Delta Config

	Case2
	Present
	Absent
	Full or Delta Config?

	Case3
	Absent
	Absent
	Full config

	Case4
	Absent
	Present
	Delta Config

	
	SN Addition in
Inter-MN HO with SN change

	Case5
	Absent
	Absent 
	Full config

	Case6
	Absent
	Present
	Delta config

	Case7
	Present
	Present/Absent
	Invalid config


Only Case 2 is contradictory. In this case, since the SCG context is absent, the SN could assume that the full configuration is adopted. On the other hand, if the SN can find an identified UE X2AP ID, the SN could use delta configuration.
There are two alternatives to resolve the inconsistency created by the presence of the SN UE X2AP ID and the absence of the SCG context.
Alternative 1: Absence of SCG context with presence of SN UE X2AP ID means delta config

This requires a clarification in Stage 2 and Stage 3 CRs possibly in both RAN2 and RAN3.
Alternative 2: Absence of SCG context always means full config (regardless of the presence of SN UE X2AP ID)
This does not impact RAN2 Stage 3, but a stage 2 CR is needed to clarify the usage of SN UE X2AP ID.
In our view, alternative 2 is better.

·   It does not impact our latest delta/full config indication progress. RAN2 sent a related LS (R3-182311, “LS on SN triggered fullConfig indication in X2 for EN-DC”) to RAN3. Then RAN3 already modified both Stage 2 and Stage 3 specs to add the delta/full configuration indication accordingly.

·  The SN UE X2AP ID IE was originally introduced in LTE DC phase. It seems not suitable to indicate delta configuration by this IE, but only to indicate date forwarding when SN is maintained. 
·  It implies less normative work, i.e., only a Stage 2 CR is needed.

In TS37.340, the sentence "If the target MN decides to keep the SN, the target MN sends SN Addition Request to the SN including the SN UE X2AP ID as a reference to the UE context in the SN that was established by the source MN." implies that the target MN does not include the SCG context, even if it wants to indicate delta configuration. This is in contradiction to our latest delta/full configuration progress. 

Proposal: Clarify the description in TS 37.340, so that absence of SCG context always means full config (regardless of the presence of SN UE X2AP ID).
3
Text Proposal (TS 37.340)

--------------Start of Change------------------------

10.7
Inter-Master Node handover with/without Secondary Node change
10.7.1
EN-DC

<Skip unchanged part>
Figure 10.7.1-1 shows an example signaling flow for inter-Master Node handover with or without MN initiated Secondary Node change:

NOTE 2:
For an inter-Master Node handover without Secondary Node change, the source SN and the target SN shown in Figure 10.7.1-1 are the same node.
1.
The source MN starts the handover procedure by initiating the X2 Handover Preparation procedure including both MCG and SCG configuration. The source MN includes the (source) SN UE X2AP ID, SN ID and the UE context in the (source) SN in the Handover Request message.

NOTE 3:
The source MN may send the SgNB Modification Request message (to the source SN) to request the current SCG configuration before step 1.
2.
If the target MN decides to keep the SN, the target MN sends SN Addition Request to the SN including the SN UE X2AP ID , and in case of delta configuration, the UE context in the SN that was established by the source MN. If the target MN decides to change the SN, the target MN sends the SgNB Addition Request to the target SN including the UE context in the source SN that was established by the source MN.
3.
The (target) SN replies with SN Addition Request Acknowledge. The (target) SN may include the indication of the full or delta RRC configuration.
4.
The target MN includes within the Handover Request Acknowledge message a transparent container to be sent to the UE as an RRC message to perform the handover, and may also provide forwarding addresses to the source MN. The target MN indicates to the source MN that the UE context in the SN is kept if the target MN and the SN decided to keep the UE context in the SN in step 2 and step 3.

5.
The source MN sends SN Release Request to the (source) SN including a Cause indicating MCG mobility. The (source) SN acknowledges the release request. The source MN indicates to the (source) SN that the UE context in SN is kept, if it receives the indication from the target MN. If the indication as the UE context kept in SN is included, the SN keeps the UE context.

6.
The source MN triggers the UE to apply the new configuration.

7/8.
The UE synchronizes to the target MN and replies with RRCConnectionReconfigurationComplete message.

9.
If configured with bearers requiring SCG radio resources, the UE synchronizes to the (target) SN.

10.
If the RRC connection reconfiguration procedure was successful, the target MN informs the (target) SN via SgNB Reconfiguration Complete message.
11a.
The SN sends the Secondary RAT Data Volume Report message to the source MN and includes the data volumes delivered to the UE over the NR radio for the related E-RABs.

NOTE 4:
The order the source SN sends the Secondary RAT Data Volume Report message and performs data forwarding with MN/target SN is not defined. The SgNB may send the report when the transmission of the related bearer is stopped.

11b.
The source MN sends the Secondary RAT Report message to MME to provide information on the used NR resource.

12.
For bearers using RLC AM, the source MN sends the SN Status transfer to the target MN.

13.
Data forwarding from the source MN takes place. If the SN is kept, data forwarding may be omitted for SCG bearers and SCG split bearers.

14-17.
The target MN initiates the S1 Path Switch procedure.

NOTE 5:
If new UL TEIDs of the S-GW are included, the target MN performs MN initiated SN Modification procedure to provide them to the SN.

18.
The target MN initiates the UE Context Release procedure towards the source MN.

19.
Upon reception of the UE Context Release message, the (source) SN can release C-plane related resource associated to the UE context towards the source MN. Any ongoing data forwarding may continue. The SN shall not release the UE context associated with the target MN if the indication was included in the SN Release Request in step 5.

10.7.2
MR-DC with 5GC
<Skip unchanged part>
Figure 10.7.2-1 shows an example signalling flow for inter-MN handover with or without MN initiated SN change:

NOTE 1:
For an inter-Master Node handover without Secondary Node change, the source SN and the target SN shown in Figure 10.7.2-1 are the same node.

1.
The source MN starts the handover procedure by initiating the Xn Handover Preparation procedure including both MCG and SCG configuration. The source MN includes the source SN UE XnAP ID, SN ID and the UE context in the source SN in the Handover Request message.

NOTE 2:
The source MN may send the SN Modification Request message (to the source SN) to request the current SCG configuration before step 1.
2.
If the target MN decides to keep the source SN, the target MN sends SN Addition Request to the SN including the SN UE XnAP ID, and in case of delta configuration, the UE context in the SN that was established by the source MN. If the target MN decides to change the SN, the target MN sends the SN Addition Request to the target SN including the UE context in the source SN that was established by the source MN.
3.
The (target) SN replies with SN Addition Request Acknowledge. The (target) SN may include the indication of the full or delta RRC configuration.
4.
The target MN includes within the Handover Request Acknowledge message a transparent container to be sent to the UE as an RRC message to perform the handover, and may also provide forwarding addresses to the source MN. The target MN indicates to the source MN that the UE context in the SN is kept if the target MN and the SN decided to keep the UE context in the SN in step 2 and step 3.

5.
The source MN sends SN Release Request message to the (source) SN including a Cause indicating MCG mobility. The (source) SN acknowledges the release request. The source MN indicates to the (source) SN that the UE context in SN is kept, if it receives the indication from the target MN. If the indication as the UE context kept in SN is included, the SN keeps the UE context.
6.
The source MN triggers the UE to perform handover and apply the new configuration.
7/8.
The UE synchronizes to the target MN and replies with MN RRC reconfiguration complete message.

9.
If configured with bearers requiring SCG radio resources, the UE synchronizes to the (target) SN.

10.
If the RRC connection reconfiguration procedure was successful, the target MN informs the (target) SN via SN Reconfiguration Complete message.

11.
For bearers using RLC AM, the source MN sends the SN Status transfer to the target MN.

12.
Data forwarding from the source MN takes place. If the SN is kept, data forwarding may be omitted for SCG bearers and SCG split bearers.

13-16.
The target MN initiates the PDU Session Path Switch procedure.
NOTE 3:
If new UL TEIDs of the UPF for SN are included, the target MN performs MN initiated SN Modification procedure to provide them to the SN.

17.
The target MN initiates the UE Context Release procedure towards the source MN.

18.
Upon reception of the UE Context Release message from source MN, the (source) SN can release C-plane related resource associated to the UE context towards the source MN. Any ongoing data forwarding may continue. The SN shall not release the UE context associated with the target MN if the indication was included in the SN Release Request message in step 5.

--------------End of Change------------------------
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