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1   Introduction
NR supports the re-establishment when the target gNB does not have UE context. In this case, the target gNB initiates the Retrieve UE Context procedure to get the UE context. See the following figure extracted from the 38.300[1]:
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Figure 9.2.3.3-1: Re-establishment procedure

In this contribution, we will discuss the mobility history information in re-establishment with UE context retrieval case in this paper.
2   Discussion
In LTE, the re-establishment without UE context is not supported. If there is no UE context in target eNB, the UE will be ordered to idle state, and then the UE will initiate the RRC connection setup procedure. The mobilityHistoryAvail indicator is included in RRC Connection Setup Complete message, then the target eNB can request the UE to report the history information.
In NR, the re-establishment without UE context is supported from Release-15. If there is no UE context in target gNB, the target gNB will initiate the RETRIEVE UE CONTEXT procedure to fetch the UE context from the previous serving gNB. However, in current specification, the RETRIEVE UE CONTEXT RESPONSE message does not contain the history information. In this case, the target gNB loses the mobility history information.
Observation 1: The target gNB loses the mobility history information in case of re-establishment with UE context retrieval.
There are two approaches to address the issue:

· Alt1: add the mobilityHistoryAvail indicator in RRC re-establishment complete message in RAN2. Then the target gNB initiates the UE Information Request procedure to get the history information from the UE.
· Alt2: add the history information in the RETRIEVE UE CONTEXT RESPONSE message in RAN3.

With Alt1, one additional procedure, i.e., UE Information Request procedure is needed, which consumes more radio resource. Therefore, we prefer to Alt2. 
Proposal 1: add the history information in the RETRIEVE UE CONTEXT RESPONSE message.
RAN2 has basiclly agreed the UE recorded history, only the details are FFS. Therefore, 
Proposal 2: the history information in the RETRIEVE UE CONTEXT RESPONSE message includes UE recorded history besides network recorded history.
The RETRIEVE UE CONTEXT procedure is used in both of resume case and re-establishment case. In resume case, after the UE enters inactive state, the UE may perform one or multiple cell re-selection before the UE enters connected state again. Therefore, if proposal 1 is agreed, the target gNB should discard the history coming from the anchor gNB and obtain the history from the UE since the history coming from the anchor gNB is inaccurate.

Observation 2: In resume case, the history coming from the anchor gNB is inaccurate. 

Proposal 3: In resume case, the target gNB discards the mobility history information coming from the anchor gNB.
3   Conclusion
In this contribution, the mobility history information in re-establishment with UE context retrieval case is discussed and the following proposals are proposed:
Observation 1: The target gNB loses the mobility history information in case of re-establishment with UE context retrieval.

Proposal 1: add the history information in the RETRIEVE UE CONTEXT RESPONSE message.
Proposal 2: the history information in the RETRIEVE UE CONTEXT RESPONSE message includes UE recorded history besides network recorded history.
Observation 2: In resume case, the history coming from the anchor gNB is inaccurate. 

Proposal 3: In resume case, the target gNB discards the mobility history information coming from the anchor gNB.

Huawei can volunteer to provide a CR if the described proposals are agreed. An example of the impact is illustrated in the annex.
4   Reference

[1]
TS 38.300

[2] TS 38.423.

Annex – potential impact on 38.423
Start of change
8.2.4.2
Successful Operation
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Figure 8.2.4.2-1: Retrieve UE Context, successful operation

The new NG-RAN node initiates the procedure by sending the RETRIEVE UE CONTEXT REQUEST message to the old NG-RAN node.

If the old NG-RAN node is able to identify the UE context by means of the UE Context ID, and to successfully verify the UE by means of the integrity protection contained in the RETRIEVE UE CONTEXT REQUEST message, and decides to provide the UE context to the new NG-RAN node, it shall respond to the new NG-RAN node with the RETRIEVE UE CONTEXT RESPONSE message.

If the Index to RAT/Frequency Selection Priority IE is contained in the RETRIEVE UE CONTEXT RESPONSE message, the new NG-RAN node shall store this information and use it as defined in TS 23.501 [7].

If the Location Reporting Information IE is included in the RETRIEVE UE CONTEXT RESPONSE message, then the new NG-RAN node should initiate the requested location reporting functionality as defined in TS 38.413 [5].
Upon reception of UE History Information IE in the RETRIEVE UE CONTEXT RESPONSE message, if the UE Context ID IE is set to RRC Resume in the RETRIEVE UE CONTEXT REQUEST message (i.e., it is the RRC resume scenario), the new NG-RAN node shall discard the UE History Information IE; otherwise, the new NG-RAN node shall collect the information defined as mandatory in the UE History Information IE and shall, if supported, collect the information defined as optional in the UE History Information IE, for as long as the UE stays in one of its cells, and store the collected information to be used for future handover preparations.
Upon reception of the UE History Information from the UE IE in the RETRIEVE UE CONTEXT RESPONSE message, if the UE Context ID IE is set to RRC Resume in the RETRIEVE UE CONTEXT REQUEST message (i.e., it is the RRC resume scenario), the new NG-RAN node shall discard the UE History Information from the UE IE; otherwise, the new NG-RAN node shall, if supported, store the collected information to be used for future handover preparations.
Start of the next change
9.1.1.9
RETRIEVE UE CONTEXT RESPONSE

This message is sent by the old NG-RAN node to transfer the UE context to the new NG-RAN node.

Direction: old NG-RAN node ( new NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	New NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the new NG-RAN node
	YES
	ignore

	Old NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the old NG-RAN node
	YES
	ignore

	GUAMI
	M
	
	9.2.3.24
	
	YES
	reject

	UE Context Information Retrieve UE Context Response
	M
	
	9.2.1.13
	
	YES
	reject

	Trace Activation
	O
	
	9.2.3.55
	
	YES
	ignore

	Masked IMEISV
	O
	
	9.2.3.32
	
	YES
	ignore

	Location Reporting Information
	O
	
	9.2.3.47
	Includes the necessary parameters for location reporting.
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

	UE History Information
	O
	
	9.2.3.64
	
	YES
	ignore

	UE History Information from the UE
	O
	
	OCTET STRING
	FFS
	YES
	ignore


End of change
3GPP
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new  NG-RAN node
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