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1
Introduction

At RAN3#97bis [1], some agreements has been captured into TS38.401 and 38.473. In this paper, we discuss the remaining issues of Mobility Aspects.
2
Discussion

1) gNB-CU initiated inter-gNB-DU Mobility using MCG SRB in EN-DC

Since in TS37.340 [2], both MN and SN initiated modification procedure are considered and specified, hence similarly, we should also consider the case whether gNB-CU can initiate the modification procedure based on e.g. source gNB-DU’s measurement report, e.g. UL radio deterioration or other factors.

Taking en-gNB high frequency (HF) TDD deployment into account, when the HF radio link with source gNB-DU gets worse, gNB-DU may send the measurement report over F1 to gNB-CU before possible RLF report from UE, then gNB-CU can initiate the Inter-gNB-DU mobility case as well. 

Observation 1: For en-gNB HF TDD deployment, gNB-CU initiated Inter-gNB-DU mobility is as typical as MeNB initiated Inter-gNB-DU mobility case.

Hence, we suggest adding up one additional procedure for gNB-CU initiated Inter-gNB-DU mobility such as below.
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Figure 1: gNB-CU initiated Inter-gNB-DU Mobility using MCG SRB in EN-DC

The signaling flow is shown as below:

1.
The source gNB-DU sends a UL RRC Transfer (Measurement Report) message to the gNB-CU.

2.
The gNB-CU sends an UE Context Setup Request message to the target gNB-DU to create an UE context and setup one or more bearers.

3.
The target gNB-DU responds the gNB-CU with an UE Context Setup Response message.

4.
The gNB-CU sends an SgNB Modification Required to MeNB.
4a. MeNB may initiate the SgNB Modification procedure to gNB-CU.

5.
The MeNB responds the gNB-CU with an SgNB Modification Confirm message.

6.
The gNB-CU sends a UE Mobility Command message to the source gNB-DU indicating to stop the data transmission to the UE. The source gNB-DU also sends a Downlink Data Delivery Status frame to inform the gNB-CU about the unsuccessfully transmitted downlink data to the UE.

7.
The source gNB-DU responds the gNB-CU with an UE Mobility Command Acknowledge message.
8.
The MeNB and the UE perform RRC Reconfiguration procedure.

9.
The MeNB sends an SgNB Reconfiguration Complete message to the gNB-CU. Downlink packets, which may include PDCP PDUs not successfully transmitted in the source gNB-DU, are sent from the gNB-CU to the target gNB-DU. 
10.
Random Access procedure is performed at the target gNB-DU. Downlink packets are sent to the UE. Also, uplink packets are sent from the UE, which are forwarded to the gNB-CU through the target gNB-DU.

Editor’s note: It is FFS whether the gNB-DU indicates the gNB-CU that UE has successfully attached.
11.
The gNB-CU sends an UE Context Release Command message to the source gNB-DU.

12.
The source gNB-DU releases the UE context and responds the gNB-CU with an UE Context Release Complete message.
Proposal 1: To add up one additional procedure and corresponding texts for gNB-CU initiated Inter-gNB-DU mobility in section 8.2.2.1.

2) Inter-gNB-DU mobility and Intra-gNB-DU inter-cell mobility
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Figure 2: Inter-gNB-DU Mobility for intra-NR

For the UE Context Modification Request message, the target cell ID should be included in the above signalling flow. With the help of target cell ID, the target gNB-DU could receive the handover decision of gNB-CU and update the radio bearer resources for handover.

Meanwhile,  for the UE Context Modification Response message, gNB-CU needs to get the mobility control  information from the target gNB-DU in order to encode the the RRCConnectionReconfiguration in UE Mobility Command message.
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Figure 3: Signaling flow for intra-gNB-DU inter-cell mobility
Similar as the Inter-gNB-DU mobility, with the help of target cell ID, gNB-DU could receive the handover decision of gNB-CU and update the radio bearer resources for handover. Meanwhile, gNB-CU needs to get the mobility control  information from gNB-DU to encode the RRCConnectionReconfiguration in DL RRC message transfer.

Proposal 2: The Target Cell ID should be included in the UE Context Setup/Modification Request message. And the Mobility Control Info should be included in the UE Context Setup/Modification Response message.
3
Conclusion

In this paper, we have discussed the remaining issues of Mobility Aspects and proposed the following:

Observation 1: For en-gNB HF TDD deployment, gNB-CU initiated Inter-gNB-DU mobility is as typical as MeNB initiated Inter-gNB-DU mobility case.

Proposal 1: To add up one additional procedure and corresponding texts for gNB-CU initiated Inter-gNB-DU mobility in section 8.2.2.1.

Proposal 2: The Target Cell ID should be included in the UE Context Setup/Modification Request message. And the Mobility Control Info should be included in the UE Context Setup/Modification Response message.
References

[1]  RAN3#97bis Chairman Notes.

[2]  TS 37.340

Appendix A:
Text Proposal for TS 38.473 V0.4.0

Start of Text Proposal for TS 38.401 
9.3.1.10
Served Cell Information

8.2.2
EN-DC Mobility
8.2.2.1
Inter-gNB-DU Mobility using MCG SRB
This procedure is used for the case the UE moves from one gNB-DU to another gNB-DU within the same gNB-CU when only MCG SRB is available during EN-DC operation. Figure 8.2.2.1-1 shows the MeNB initiated inter-gNB-DU mobility procedure using MCG SRB in EN-DC.
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Figure 8.2.2.1-1: MeNB initiated Inter-gNB-DU Mobility using MCG SRB in EN-DC

1.
The UE sends a Measurement Report message to the MeNB.

2.
The MeNB sends an SgNB Modification Request.

3.
The gNB-CU sends an UE Context Setup Request message to the target gNB-DU to create an UE context and setup one or more bearers.

4.
The target gNB-DU responds the gNB-CU with an UE Context Setup Response message. 
5.
The gNB-CU responds the MeNB with an SgNB Modification Request Acknowledge message.

6.
The gNB-CU sends a UE Mobility Command message to the source gNB-DU indicating to stop the data transmission to the UE. The source gNB-DU also sends a Downlink Data Delivery Status frame to inform the gNB-CU about the unsuccessfully transmitted downlink data to the UE.

7.
The source gNB-DU responds the gNB-CU with an UE Mobility Command Acknowledge message.
8.
The MeNB and the UE perform RRC Reconfiguration procedure.

9.
The MeNB sends an SgNB Reconfiguration Complete message to the gNB-CU. Downlink packets, which may include PDCP PDUs not successfully transmitted in the source gNB-DU, are sent from the gNB-CU to the target gNB-DU. 
10.
Random Access procedure is performed at the target gNB-DU. Downlink packets are sent to the UE. Also, uplink packets are sent from the UE, which are forwarded to the gNB-CU through the target gNB-DU.

Editor’s note: It is FFS whether the gNB-DU indicates the gNB-CU that UE has successfully attached.
11.
The gNB-CU sends an UE Context Release Command message to the source gNB-DU.

12.
The source gNB-DU releases the UE context and responds the gNB-CU with an UE Context Release Complete message.
Figure 8.2.2.1-2 shows the gNB-CU initiated inter-gNB-DU mobility procedure using MCG SRB in EN-DC.
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Figure 8.2.2.1-2: gNB-CU initiated Inter-gNB-DU Mobility using MCG SRB in EN-DC

1.
The source gNB-DU sends a UL RRC Transfer (Measurement Report) message to the gNB-CU.

2.
The gNB-CU sends an UE Context Setup Request message to the target gNB-DU to create an UE context and setup one or more bearers.

3.
The target gNB-DU responds the gNB-CU with an UE Context Setup Response message.

4.
The gNB-CU sends an SgNB Modification Required to MeNB.
4a. MeNB may initiate the SgNB Modification procedure to gNB-CU.

5.
The MeNB responds the gNB-CU with an SgNB Modification Confirm message.

6.
The gNB-CU sends a UE Mobility Command message to the source gNB-DU indicating to stop the data transmission to the UE. The source gNB-DU also sends a Downlink Data Delivery Status frame to inform the gNB-CU about the unsuccessfully transmitted downlink data to the UE.

7.
The source gNB-DU responds the gNB-CU with an UE Mobility Command Acknowledge message.
8.
The MeNB and the UE perform RRC Reconfiguration procedure.

9.
The MeNB sends an SgNB Reconfiguration Complete message to the gNB-CU. Downlink packets, which may include PDCP PDUs not successfully transmitted in the source gNB-DU, are sent from the gNB-CU to the target gNB-DU. 
10.
Random Access procedure is performed at the target gNB-DU. Downlink packets are sent to the UE. Also, uplink packets are sent from the UE, which are forwarded to the gNB-CU through the target gNB-DU.

Editor’s note: It is FFS whether the gNB-DU indicates the gNB-CU that UE has successfully attached.
11.
The gNB-CU sends an UE Context Release Command message to the source gNB-DU.

12.
The source gNB-DU releases the UE context and responds the gNB-CU with an UE Context Release Complete message.
Start of Text Proposal for TS 38.401

Start of Text Proposal for TS 38.473 
9.2.2.7
UE CONTEXT MODIFICATION REQUEST

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

	Target Cell ID
	M
	
	NCGI
	
	-
	-

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	SRB to Be Added List
	
	
	
	
	
	

	DRB to Be Added List
	
	
	
	
	YES
	reject

	DRB to Be Modified List
	
	
	
	
	YES
	reject

	DRB to Be Released List
	
	
	
	
	YES
	reject


9.2.2.8
UE CONTEXT MODIFICATION RESPONSE

This message is sent by the gNB-DU to provide UE Context modification  response to the gNB-CU.
Direction: gNB-DU ( gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Mobility Control Info
	M
	
	
	
	-
	-

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	SRB Added List
	
	
	
	
	
	

	DRB Added List
	
	
	
	
	YES
	reject

	DRB Modified List
	
	
	
	
	YES
	reject

	DRB Released List
	
	
	
	
	YES
	reject


End of Text Proposal for TS 38.473
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