

	
3GPP TSG-RAN WG2 Meeting #103	R2-1811437
Gothenburg, Sweden, 20 - 24 August 2018
	CR-Form-v11.2

	CHANGE REQUEST

	

	
	38.300
	CR
	0045
	rev
	1
	Current version:
	15.2.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	X
	Core Network
	



	

	Title:	
	Mobility Call Flows 

	
	

	Source to WG:
	[bookmark: _GoBack]Rapporteur (Nokia), Ericsson, Nokia Shanghai Bell, OPPO

	Source to TSG:
	R2

	
	

	Work item code:
	NR_newRAT-Core
	
	Date:
	2018-08

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-15

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	[bookmark: OLE_LINK1]Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
Rel-12	(Release 12)
Rel-13	(Release 13)
Rel-14	(Release 14)
Rel-15	(Release 15)
Rel-16	(Release 16)

	
	

	Reason for change:
	The moblity call flows contains a number of errors:
1. The terminology used is not aligned with the terminology agreed in SA2 [23.502], RAN2 [38.331] and RAN3 [38.413][38.423];
2. In the description of C-Plane handling for mobility Handover Command is wrongly used in  and there is a confusing statements about resource release.
3. It is not clear when User Data can be sent after transiting from INACTIVE to CONNECTED

	
	

	Summary of change:
	The following changes are made:
1. Terminology is aligned with other specifications.
2. RRC Reconfiguration is used instead of handover and the duplicated statement about resource release is removed (the more detailed one - aligned to 38.423 - is kept).
3. A Note is added to clarify that User Data can be included if the grant allows.
Impact analysis
Impacted functionality:
Handover and Mobility.
Inter-operability: 
1. None foreseen as the corresponding requirements are already captured in Stage 3 specifications.

	
	

	Consequences if not approved:
	The mobility call flows contain a number of innacuracies and errors. Stage 2 file size is larger than necessary.

	
	

	Clauses affected:
	9.2.2.4.1, 9.2.2.4.2, 9.2.2.5, 9.2.3.1, 9.2.3.2.1

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	

	affected:
	
	X
	 Test specifications
	

	(show related CRs)
	
	X
	 O&M Specifications
	

	
	

	Other comments:
	




Page 1






First Modified Subclause
[bookmark: _Toc517229145][bookmark: _Toc510394460]9.2.2.4.1	UE triggered transition from RRC_INACTIVE to RRC_CONNECTED
The following figure describes the UE triggered transition from RRC_INACTIVE to RRC_CONNECTED:


 
Figure 9.2.2.4.1-1: UE triggered transition from RRC_INACTIVE to RRC_CONNECTED
1.	The UE resumes from RRC_INACTIVE, providing the I-RNTI, allocated by the last serving gNB.
2.	The gNB, if able to resolve the gNB identity contained in the I-RNTI, requests the last serving gNB to provide UE Context data.
3.	The last serving gNB provides UE context data.
4/5.	The gNB and UE completes the resumption of the RRC connection.
NOTE:	User Data can also be sent in step 5 if the grant allows.
65.	If loss of DL user data buffered in the last serving gNB shall be prevented, the gNB provides forwarding addresses.
67./78. The gNB performs path switch.
89.	The gNB triggers the release of the UE resources at the last serving gNB.
After step 1 above, when the gNB decides to reject the Resume Request and keep the UE in RRC_INACTIVE without any reconfiguration, or when the gNB decides to setup a new RRC connection, SRB0 (without security) can be used. When the gNB decides to reconfigure the UE (e.g. with a new DRX cycle or RNA) or when the gNB decides to push the UE to RRC_IDLE, SRB1 (with at least integrity protection) shall be used.
NOTE:	SRB1 can only be used once the UE Context is retrieved i.e. after step 3.
[bookmark: _Toc517229146]Next Modified Subclause
9.2.2.4.2	Network triggered transition from RRC_INACTIVE to RRC_CONNECTED
The following figure describes the network triggered transition from RRC_INACTIVE to RRC_CONNECTED:


 
Figure 9.2.2.4.2-1: Network triggered transition from RRC_INACTIVE to RRC_CONNECTED
1.	A RAN paging trigger event occurs (incoming DL user plane, DL signalling from 5GC, etc.).
2.	RAN paging is triggered; either only in the cells controlled by the last serving gNB or also by means of Xn RAN Paging in cells controlled by other gNBs, configured to the UE in the RAN-based Notification Area (RNA).
3.	The UE is paged with the I-RNTI.
4.	If the UE has been successfully reached, it attempts to resume from RRC_INACTIVE, as described in sub-clause 9.2.2.4.1.
[bookmark: _Toc517229147]Next Modified Subclause
9.2.2.5	RNA update
The following figure describes the UE triggered RNA update procedure when it moves out of the configured RNA involving context retrieval over Xn:


[bookmark: _MON_1573543816] 
[bookmark: OLE_LINK16]Figure 9.2.2.5-1: RNA update procedure
[bookmark: OLE_LINK18]1.	The UE resumes from RRC_INACTIVE, providing the I-RNTI allocated by the last serving gNB and appropriate cause value, e.g., RAN notification area update.
2.	The gNB, if able to resolve the gNB identity contained in the I-RNTI, requests the last serving gNB to provide UE Context.
3.	The last serving gNB provides UE context.
[bookmark: OLE_LINK41]4.	The gNB may move the UE to RRC_CONNECTED (and the procedure follows step 4 of Figure 9.2.2.4.1-1) , or send the UE back to RRC_IDLE (in which case an RRCRelease message is sent by the gNB and the procedure ends), or send the UE back to RRC_INACTIVE as assumed in the followingstate or send the UE to RRC_IDLE. If the UE is sent to RRC_IDLE, the following steps are not needed.
5.	If loss of DL user data buffered in the last serving gNB shall be prevented, the gNB provides forwarding addresses.
6./7. The gNB performs path switch.
8.	The gNB moves the UE back to RRC_INACTIVE state by sending RRCRelease with suspend indication.
89.	The gNB triggers the release of the UE resources at the last serving gNB.
[bookmark: _Toc517229149]Next Modified Subclause
9.2.3.1	Overview
Network controlled mobility applies to UEs in RRC_CONNECTED and is categorized into two types of mobility: cell level mobility and beam level mobility.
Cell Level Mobility requires explicit RRC signalling to be triggered, i.e. handover. For inter-gNB handover, the signalling procedures consist of at least the following elemental components illustrated in Figure 9.2.3.1-1:


 
Figure 9.2.3.1-1: Inter-gNB handover procedures
1.	The source gNB initiates handover and issues a Handover Request over the Xn interface.
2.	The target gNB performs admission control and provides the RRC configuration as part of the Handover Acknowledgement.
3.	The source gNB provides the RRC configuration to the UE in the Handover Command. The Handover Command message includes at least cell ID and all information required to access the target cell so that the UE can access the target cell without reading system information. For some cases, the information required for contention-based and contention-free random access can be included in the Handover Command message. The access information to the target cell may include beam specific information, if any.
4.	The UE moves the RRC connection to the target gNB and replies the Handover Complete.
NOTE:	User Data can also be sent in step 4 if the grant allows.
The handover mechanism triggered by RRC requires the UE at least to reset the MAC entity and re-establish RLC. RRC managed handovers with and without PDCP entity re-establishment are both supported. For DRBs using RLC AM mode, PDCP can either be re-established together with a security key change or initiate a data recovery procedure without a key change. For DRBs using RLC UM mode and for SRBs, PDCP can either be re-established together with a security key change or remain as it is without a key change.
Data forwarding, in-sequence delivery and duplication avoidance at handover can be guaranteed when the target gNB uses the same DRB configuration as the source gNB.
Timer based handover failure procedure is supported in NR. RRC connection re-establishment procedure is used for recovering from handover failure.
Beam Level Mobility does not require explicit RRC signalling to be triggered - it is dealt with at lower layers - and RRC is not required to know which beam is being used at a given point in time.
9.2.3.2.1	C-Plane Handling
The intra-NR RAN handover performs the preparation and execution phase of the handover procedure performed without involvement of the 5GC, i.e. preparation messages are directly exchanged between the gNBs. The release of the resources at the source gNB during the handover completion phase is triggered by the target gNB. The figure below depicts the basic handover scenario where neither the AMF nor the UPF changes:


 
Figure 9.2.3.2.1-1: Intra-AMF/UPF Handover
0.	The UE context within the source gNB contains information regarding roaming and access restrictions which were provided either at connection establishment or at the last TA update.
1.	The source gNB configures the UE measurement procedures and the UE reports according to the measurement configuration.
2.	The source gNB decides to handover the UE, based on MeasurementReport and RRM information.
3.	The source gNB issues a Handover Request message to the target gNB passing a transparent RRC container with necessary information to prepare the handover at the target side. The information includes at least the target cell ID, KgNB*, the C-RNTI of the UE in the source gNB, RRM-configuration including UE inactive time, basic AS-configuration including antenna Info and DL Carrier Frequency, the current QoS flow to DRB mapping applied to the UE, the minimum system information from source gNB, the UE capabilities for different RATs, PDU session related information, and can include the UE reported measurement information including beam-related information if available. The PDU session related information includes the slice information (if supported) and QoS flow level QoS profile(s).
4.	Admission Control may be performed by the target gNB. Slice-aware admission control shall be performed if the slice information is sent to the target gNB. If the PDU sessions are associated with non-supported slices the target gNB shall reject such PDU Sessions.
5.	The target gNB prepares the handover with L1/L2 and sends the Handover Request AcknowledgeHANDOVER REQUEST ACKNOWLEDGE to the source gNB, . The Handover Request Acknowledge messagewhich includes a transparent container to be sent to the UE as an RRC message to perform the handover.
6.	The source gNB triggers the Uu handover and sends the RRCReconfiguration message containing Handover Commandby sending an  message to the UERRCReconfiguration .message to the UE,  The Handover Command message carriescontaining the information required to access the target cell: , which includes at least the target cell ID, the new C-RNTI, the target gNB security algorithm identifiers for the selected security algorithms. It can also, can include a set of dedicated RACH resources, the association between RACH resources and SS blocks, the association between RACH resources and UE-specific CSI-RS configuration(s), common RACH resources, and target cell SIBs, etc.
7.	The source gNB sends the SN STATUS TRANSFER message to the target gNB.
8.	The UE synchronises to the target cell and completes the RRC handover procedure by sending RRCReconfigurationComplete message to target gNB.
9.	The target gNB sends a Path Switch RequestPATH SWITCH REQUEST message to AMF to trigger 5GC to switch the DL data path towards the target gNB and to establish an NG-C interface instance towards the target gNB.
10.	5GC switches the DL data path towards the target gNB. The UPF sends one or more "end marker" packets on the old path to the source gNB per PDU session/tunnel and then can release any U-plane/TNL resources towards the source gNB.
11.	The AMF confirms the PATH SWITCH REQUESTPath Switch Request message with the PATH SWITCH REQUEST ACKNOWLEDGEPath Switch Request Acknowledge message.
12.	By sending the UE Context Release message, the target gNB informs the source gNB about the success of handover and triggers the release of resources by the source gNB. The target gNB sends this message after the PATH SWITCH REQUEST ACKNOWLEDGE message is received from the AMF. Upon reception of the UE CONTEXT RELEASEPATH SWITCH REQUEST ACKNOWLEDGE message from the AMF, the target gNB sends the UE CONTEXT RELEASE to inform the source gNB about the success of the handover. The source gNB can then release radio and C-plane related resources associated to the UE context. Any ongoing data forwarding may continue.
The RRM configuration can include both beam measurement information (for layer 3 mobility) associated to SS Block(s) and CSI-RS(s) for the reported cell(s) if both types of measurements are available. Also, if CA is configured, the RRM configuration can include the list of best cells on each frequency for which measurement information is available. And the RRM measurement information can also include the beam measurement for the listed cells that belong to the target gNB.
The common RACH configuration for beams in the target cell is only associated to the SS Block(s). The network can have dedicated RACH configurations associated to the SS Block(s) and/or have dedicated RACH configurations associated to CSI-RS(s) within a cell. The target gNB can only include one of the following RACH configurations in the Handover Command to enable the UE to access the target cell:
i)	Common RACH configuration;
ii)	Common RACH configuration + Dedicated RACH configuration associated with SS-Block;
iii)	Common RACH configuration + Dedicated RACH configuration associated with CSI-RS.
The UE continues to use the common RACH configuration of the source cell unless it is signalled in the Handover Command Message.
The dedicated RACH configuration allocates RACH resource(s) together with a quality threshold to use them. When dedicated RACH resources are provided, they are prioritized by the UE and the UE shall not switch to contention-based RACH resources as long as the quality threshold of those dedicated resources is met. The order to access the dedicated RACH resources is up to UE implementation.
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