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6.1.2
Overall architecture for separation of gNB-CU-CP and gNB-CU-UP

The overall architecture for separation of gNB-CU-CP and gNB-CU-UP is depicted in Figure 6.1.2-1.
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Figure 6.1.2-1. Overall architecture for separation of gNB-CU-CP and gNB-CU-UP 

-
A gNB may consist of a gNB-CU-CP, multiple gNB-CU-UPs and multiple gNB-DUs;


-
The gNB-CU-CP is connected to the gNB-DU through the F1-C interface;

-
The gNB-CU-UP is connected to the gNB-DU through the F1-U interface;

-
The gNB-CU-UP is connected to the gNB-CU-CP through the E1 interface;

-
One gNB-DU is connected to only one gNB-CU-CP;

-
One gNB-CU-UP is connected to only one gNB-CU-CP;

NOTE 1:
For resiliency, a gNB-DU and/or a gNB-CU-UP may be connected to multiple gNB-CU-CPs by appropriate implementation.

-
One gNB-DU can be connected to multiple gNB-CU-UPs under the control of the same gNB-CU-CP;

-
One gNB-CU-UP can be connected to multiple DUs under the control of the same gNB-CU-CP;

NOTE 2:
The connectivity between a gNB-CU-UP and a gNB-DU is established by the gNB-CU-CP using Bearer Context Management functions.

NOTE 3:
The gNB-CU-CP selects the appropriate gNB-CU-UP(s) for the requested services for the UE.

NOTE 4:
Data forwarding between gNB-CU-UPs during intra-gNB-CU-CP handover within a gNB may be supported by Xn-U.
	*** Second change, ommited text not changed ***


8.1
UE Initial Access
The signalling flow for UE Initial access is shown in Figure 8.1-1.
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Figure 8.1-1: UE Initial Access procedure
1.
The UE sends an RRCSetupRequestmessage to the gNB-DU. 
2.
The gNB-DU includes the RRC message and, if the UE is admitted, the corresponding low layer configuration for the UE in the F1AP INITIAL UL RRC MESSAGE TRANSFER message and transfers to the gNB-CU. The INITIAL UL RRC MESSAGE TRANSFER message  includes the C-RNTI allocated by the gNB-DU.

3.
The gNB-CU allocates a gNB-CU UE F1AP ID for the UE and generates a RRCSetup message towards UE. The RRC message is encapsulated in -the F1AP DL RRC MESSAGE TRANSFER message. 
4.
The gNB-DU sends the RRCSetup message to the UE.

5.
The UE sends the RRCSetupComplete message to the gNB-DU. 
6.
The gNB-DU encapsulates the RRC message in the F1AP UL RRC MESSAGE TRANSFER message and sends it to the gNB-CU. 
7.
The gNB-CU sends the INITIAL UE MESSAGE message to the AMF.
8.
The AMF sends the INITIAL UE CONTEXT SETUP REQUEST message to the gNB-CU.
9.
The gNB-CU sends the UE CONTEXT SETUP REQUEST message to establish the UE context in the gNB-DU. In this message, it may also encapsulate the RRC SecurityModeCommand message.

10.
The gNB-DU sends the RRC SecurityModeCommand message to the UE.

11.
The gNB-DU sends the UE CONTEXT SETUP RESPONSE message to the gNB-CU.

12.
The UE responds with the RRC SecurityModeComplete message

13.
The gNB-DU encapsulates the RRC message in the F1AP UL RRC MESSAGE TRANSFER message and sends it to the gNB-CU.

14.
The gNB-CU generates the RRCReconfiguration message and encapsulates it in the F1AP DL RRC MESSAGE TRANSFER message 
15.
The gNB-DU sends RRCReconfiguration message to the UE.

16.
The UE sends RRCReconfigurationComplete message to the gNB-DU. 
17.
The gNB-DU encapsulates the RRC message in the F1AP UL RRC MESSAGE TRANSFER message and send it to the gNB-CU.
18.
The gNB-CU sends the INITIAL UE CONTEXT SETUP RESPONSE message to the AMF.
	*** Third change, ommited text not changed ***


8.2
Intra-gNB-CU Mobility

8.2.1
Intra-NR Mobility
8.2.1.1
Inter-gNB-DU Mobility
This procedure is used for the case when the UE moves from one gNB-DU to another gNB-DU within the same gNB-CU during NR operation. Figure 8.2.1.1-1 shows the inter-gNB-DU mobility procedure for intra-NR.
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Figure 8.2.1.1-1: Inter-gNB-DU Mobility for intra-NR

1.
The UE sends a Measurement Report message to the source gNB-DU.

2.
The source gNB-DU sends an Uplink RRC Transfer message to the gNB-CU to convey the received Measurement Report. 

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 to the gNB-CU with an UE Context Setup Response message. 
5.
The gNB-CU sends a UE Context Modification Request message to the source gNB-DU, which includes a generated RRCReconfiguration message and indicates to stop the data transmission for 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.

6.
The source gNB-DU forwards the received RRCReconfiguration message to the UE.

7.
The source gNB-DU responds to the gNB-CU with the UE Context Modification Response message.
8.
A Random Access procedure is performed at the target gNB-DU. The target gNB-DU sends a Downlink Data Delivery Status frame to inform 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.

NOTE:
It is up to gNB-CU implementation whether to start sending DL User Data to gNB-DU before or after reception of the Downlink Data Delivery Status.

9.
The UE responds to the target gNB-DU with an RRCReconfigurationComplete message.
10.
The target gNB-DU sends an Uplink RRC Transfer message to the gNB-CU to convey the received RRCReconfigurationComplete message. 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.
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.

8.2.1.2
Intra-gNB-DU handover
This procedure is used for the case that UE moves from one cell to another cell within the same gNB-DU or for the case that intra-cell handover is performed during NR operation, and supported by UE Context Modification (gNB-CU initiated) procedure as specified in TS 38.473 [4]. When the intra-cell handover is performed, the gNB-CU provides new UL GTP TEID to the gNB-DU and gNB-DU provides new DL GTP TEID to the gNB-CU.The gNB-DU shall continue sending UL PDCP PDUs to the gNB-CU with the previous UL GTP TEID until it re-establishes the RLC, and use the new UL GTP TEID after RLC re-establishment. The gNB-CU shall continue sending DL PDCP PDUs to the gNB-DU with the previous DL GTP TEID until it performs PDCP re-establishment or PDCP data recovery, and use the new DL GTP TEID starting with the PDCP re-establishment or data recovery.
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 inter-gNB-DU mobility procedure using MCG SRB in EN-DC.
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Figure 8.2.2.1-1: 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 message.

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 Context Modification Request 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 Context Modification Response message.
8.
The MeNB and the UE perform RRC Reconfiguration procedure.

9.
The MeNB sends an SgNB Reconfiguration Complete message to the gNB-CU.
10.
Random Access procedure is performed at the target gNB-DU. The target gNB-DU sends a Downlink Data Delivery Status frame to inform 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. 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.

NOTE:
It is up to gNB-CU implementation whether to start sending DL User Data to gNB-DU before or after reception of the Downlink Data Delivery Status.

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.

8.2.2.2
Inter-gNB-DU Mobility using SCG SRB (SRB3)
This procedure is used for the case the UE moves from one gNB-DU to another gNB-DU when SCG SRB (SRB3) is available during EN-DC operation. The procedure is the same as inter-gNB-DU Mobility for intra-NR as defined in clause 8.2.1.1.
	*** Fourth change, ommited text not changed ***


8.6.1
RRC connected to RRC inactive
This section gives the RRC connected to RRC inactive state transition given that gNB consists of gNB-CU and gNB-DU(s), as shown in Figure 8.6.1-1. 



[image: image8.emf] 

gNB-CU

gNB-DU

 

 

UE

3. F1AP: UE CONTEXT RELEASE COMPLETE

Determines UE to 

enter into RRC 

inactive mode

1. F1AP: UE CONTEXT RELEASE COMMAND

2. RRC Release 


Figure 8.6.1-1: RRC connected to RRC inactive state transition procedure
0.
At first, the gNB-CU determines the UE to enter into RRC inactive mode from connected mode. 

1.
The gNB-CU generates a RRCRelease message towards UE. The RRC message is encapsulated in F1AP UE CONTEXT RELEASE COMMAND message to the gNB-DU.

2.
The gNB-DU forwards the RRCRelease message to UE.

3.
gNB-DU responds with F1AP UE CONTEXT RELEASE RESPONSE message.

	*** Fifth change, ommited text not changed ***


8.7
RRC connection reestablishment
This procedure is used for the case that UE tries to reestablish the RRC connection, as shown in Figure 8.7-1.
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Figure 8.7-1: RRC connection reestablishment procedure
1.
UE sends preamble to the gNB-DU. 
2.
The gNB-DU allocates new C-RNTI and responds UE with RAR.

3.
The UE sends RRCReestablishmentRequest message to the gNB-DU, which contains old C-RNTI and old PCI. 
4.
The gNB-DU includes the RRC message and, if the UE is admitted, the corresponding low layer configuration for the UE in the F1AP INITIAL UL RRC MESSAGE TRANSFER message and transfers to the gNB-CU. The INITAIL UL RRC MESSAGE TRANSFER message should include C-RNTI.
5.
The gNB-CU includes RRCReestablishment message and transfers to the gNB-DU. If the UE requests to re-establish RRC connection in the last serving gNB-DU, the DL RRC MESSAGE TRANSFER message shall include old gNB-DU F1AP UE ID.

6.
The gNB-DU retrieves UE context based on old gNB-DU F1AP UE ID, replaces old C-RNTI/PCI with new C-RNTI/PCI. It sends RRCReestablishment message to UE.
7-8.
The UE sends RRCReestablishmentComplete message to the gNB-DU. The gNB-DU encapsulates the RRC message in F1AP UL RRC MESSAGE TRANSFER message and sends to gNB-CU. 
9-10.
The gNB-CU triggers UE context modification procedure by sending UE CONTEXT MODIFICIATION REQUEST, which may include DRBs to be modified and released list. The gNB-DU responses with UE CONTEXT MODIFICATION RESPONSE message.

9'-10'.
The gNB-DU triggers UE context modification procedure by sending UE CONTEXT MODIFICIATION REQUIRED, which may include DRBs to be modified and released list. The gNB-CU responses with UE CONTEXT MODIFICATION CONFIRM message.

NOTE:
Here it is assumed that UE accesses from the original gNB-DU where the UE contexts are available for that UE, and either step 9-10 or step 9’ and 10’ may exist or both could be skipped.

NOTE:
If UE accesses from a gNB-DU other than the original one, gNB-CU should trigger UE CONTEXT SETUP procedure towards this new gNB-DU.
11-12.
The gNB-CU includes RRCReconfiguration message into F1AP DL RRC MESSAGE TRANSFER message and transfers to the gNB-DU. The gNB-DU forwards it to the UE. 

13-14.
The UE sends RRCReconfigurationComplete message to the gNB-DU, and gNB-DU forwards it to the gNB-CU.

	*** Remaining text not changed ***
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