[bookmark: _Toc83739639][bookmark: _Toc60776684][bookmark: _Toc53006185][bookmark: _Toc52836537][bookmark: _Toc52837545][bookmark: _Toc20425633][bookmark: _Toc29321029][bookmark: _Toc36756613][bookmark: _Toc36836154][bookmark: _Toc46443898][bookmark: _Toc37067420][bookmark: _Toc36843131][bookmark: _Toc46439061][bookmark: _Toc46486659]3GPP TSG-RAN WG2 Meeting #119-e	R2-2208166
Electronic, August 17th – 29th 2022
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	38.331
	CR
	3131
	rev
	-
	Current version:
	17.1.0
	

	

	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:	
	Correction to time with no PSCell in mobility history information reporting

	
	

	Source to WG:
	Ericsson

	Source to TSG:
	R2

	
	

	Work item code:
	NR_ENDC_SON_MDT_enh-Core
	
	Date:
	2022-08-09

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-17

	
	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.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	With the introduction of Mobility History Information (MHI) for PSCell, in addition to logging entries for visited PSCells, also entries for time spent with no PSCell, when connected to a certain PCell, are to be logged. 
When implementing the logging of time spent with no PSCell in 38.331, RAN2-117-e post email discussions on the procedural text led to that for some cases, when the UE did not have a PSCell during the stay in the PCell, time spent with no PSCell is not logged. The thinking was that this can be understood from the time spent in the PCell. But the parts of the procedural text initially proposed to add time with no PSCell for this scenario was also covering other scenarios, and the final procedural text ended up inconsistent in how time with no PSCell is logged in different scenarios.

The procedure in question takes place when leaving a PCell while not connected to a PSCell, either upon change of PCell in RRC_CONNECTED, or upon entering 'camped normally' state in NR or E-UTRA while previously in RRC_CONNECTED. 
In these cases, the UE will create a new entry in the visited PSCell list, but if it did not previously have a PSCell since entering the PCell (that the UE is leaving) in RRC_CONNECTED, the entry will not be populated, causing inconsistency in the logging. Two example scenarios are provided below to highlight this.

Scenario 1:
A UE is visiting the following cells:
Time t1: PCell A + no PSCell in RRC_CONNECTED 
Time t2: PCell A + no PSCell in RRC_IDLE
Time t3: PCell A + no PSCell in RRC_CONNECTED
Time t4: PCell B + no PSCell in RRC_CONNECTED
Following the current specification, the UE will log the following.
1) – At time t2, a new entry will be created in the visited PSCell list corresponding to PCell A, but the entry will not be populated.
2) – At time t4. PCell ID (A) i.e., previous PCell and timeSpent in PCell (t4-t1) will be logged. A new entry will be created in the visited PSCell list corresponding to PCell A, but the entry will not be populated.
This means that the visited PSCell list will contain two empty entries. Additionally, while the agreement from RAN2#117e on time spent with no PSCell relates to time connected to the PCell (Agreement: “The UE includes the time spent with no PSCell in the MHI, when connected to a certain PCell.”), this will not be captured with the current specification. As can be seen from the example scenario, there will not be any information on the time spent with no PSCell when connected to PCell A. 

Scenario 2:
A UE is visiting the following cells:
Time t1: PCell A + no PSCell in RRC_CONNECTED 
Time t2: PCell A + PSCell a in RRC_CONNECTED
Time t3: PCell A + no PSCell in RRC_IDLE
Time t4: PCell A + no PSCell in RRC_CONNECTED
Time t5: PCell B + no PSCell in RRC_CONNECTED
Following the current specification, the UE will log the following.
3) – At time t2, a new entry will be created in the visited PSCell list corresponding to PCell A, containing timeSpent with no PSCell (t2-t1).
4) – At time t3, a new entry will be created in the visited PSCell list corresponding to PCell A, containing PSCell ID (a) and timeSpent in PSCell (t3-t2).
5) – At time t5. PCell ID (A) and timeSpent in PCell (t5-t1) will be logged. A new entry will be created (potentially after removing an old PSCell entry) in the visited PSCell list corresponding to PCell A, but the entry will not be populated.
6) 
7) This means that the first time the UE had no PSCell while in RRC_CONNECTED, the time spent with no PSCell will be logged, while the last time the UE had no PSCell while in RRC_CONNECTED will not be logged, which is an inconsistent behaviour.
8) 


	
	

	Summary of change:
	Re-introduction of the else condition removed in RAN2-117-e post email discussions. 

This to capture the logging of time spent with no PSCell when leaving a PCell (either upon change of PCell in RRC_CONNECTED, or upon entering 'camped normally' state in NR or E-UTRA while previously in RRC_CONNECTED) while not connected to a PSCell for the case when the UE did not previously have a PSCell since entering the PCell (that the UE is leaving) in RRC_CONNECTED.

Impact analysis

Impacted functionality:
MHI report content logging

Inter-operability analysis:
If not implemented by the UE, the MHI report will not include the time UE spend without PSCell when the UE comes to connected mode from the IDLE/Inactive state. Hence a mandatory IE timeSpent can not be propoerly logged by the UE and therefore ANS.1 decoding for the MHI report will be ambiguous for the network node.



	
	

	Consequences if not approved:
	Logging of timeSpent with no PSCell will be inconsistent.
Multiple empty entries may be introduced in the visited PSCell list.
For certain scenarios, there will not be any information on the time spent with no PSCell when connected to PCell A.
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NEXT CHANGE
5.7.9	Mobility history information
5.7.9.1	General
This procedure specifies how the mobility history information is stored by the UE, covering RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED.
5.7.9.2	Initiation
If the UE supports storage of mobility history information, the UE shall:
1>	If the UE supports PSCell mobility history information and upon addition of a PSCell:
2>	include an entry in visitedPSCellInfoList in variable VarMobilityHistoryReport possibly after removing the oldest entry, if necessary, according to following:
3>	set the field timeSpent of the entry according to following:
4>	if this is the first PSCell entry for the current PCell since entering the current PCell in RRC_CONNECTED:
5>	include the entry as the time spent with no PSCell since entering the current PCell in RRC_CONNECTED;
4>	else:
5>	include the time spent with no PSCell since last PSCell release or SCG failure since entering the current PCell in RRC_CONNECTED;
1>	If the UE supports PSCell mobility history information and upon change, or release of a PSCell or upon declaring failure in a PSCell (SCG RLF or SCG HOF) while being connected to the current PCell:
2>	include an entry in visitedPSCellInfoList of the variable VarMobilityHistoryReport possibly after removing the oldest entry, if necessary, according to following:
3>	if the global cell identity of the previous PSCell is available:
4>	include the global cell identity of that cell in the field visitedCellId of the entry;
3>	else:
4>	include the physical cell identity and carrier frequency of that cell in the field visitedCellId of the entry;
3>	set the field timeSpent of the entry as the time spent in the previous PSCell while being connected to the current PCell;
1>	Upon change of suitable cell, consisting of PCell in RRC_CONNECTED (for NR or E-UTRA cell) or serving cell in RRC_INACTIVE (for NR cell) or in RRC_IDLE (for NR or E-UTRA cell), to another NR or E-UTRA cell, or when entering any cell selection' state from 'camped normally' state in NR or LTE or when entering 'any cell selection' state from a suitable cell in RRC_CONNECTED state in NR or LTE:
2>	include an entry in visitedCellInfoList of the variable VarMobilityHistoryReport possibly after removing the oldest entry, if necessary, according to following:
3>	if the global cell identity of the previous PCell/serving cell is available:
4>	include the global cell identity of that cell in the field visitedCellId of the entry;
3>	else:
4>	include the physical cell identity and carrier frequency of that cell in the field visitedCellId of the entry;
3>	set the field timeSpent of the entry as the time spent in the previous PCell/serving cell;
3>	if the UE supports PSCell mobility history information and if the UE continues to be connected to the same PSCell during the change of the PCell in RRC_CONNECTED:
4>	include an entry in visitedPSCellInfoList of the variable VarMobilityHistoryReport possibly after removing the oldest entry, if necessary, according to following:
5>	if the global cell identity of the PSCell is available:
6>	include the global cell identity of that cell in the field visitedCellId of the entry;
5>	else:
6>	include the physical cell identity and carrier frequency of that cell in the field visitedCellId of the entry;
5>	set the field timeSpent of the entry as the time spent in the PSCell, while being connected to previous PCell;
3>	else if the UE supports PSCell mobility history information and if the UE changes PSCell, or attempts to change PSCell but fails, at the same time as the change of the PCell in RRC_CONNECTED:
4>	include an entry in visitedPSCellInfoList in variable VarMobilityHistoryReport possibly after removing the oldest entry, if necessary, according to following:
5>	if the global cell identity of the previous PSCell is available:
6>	include the global cell identity of that cell in the field visitedCellId of the entry;
5>	else:
6>	include the physical cell identity and carrier frequency of that cell in the field visitedCellId of the entry;
5>	set the field timeSpent of the entry as the time spent in the PSCell, while being connected to previous PCell;
3>	if the UE supports PSCell mobility history information and if the UE was not configured with a PSCell at the time of change of PCell in RRC_CONNECTED:
4>	include an entry in visitedPSCellInfoList after removing the oldest entry, if necessary, according to the following;
5>	set the field timeSpent of the entry as the time without PSCell according to the following:
6>	if the UE experienced a PSCell release or secondary cell radio link failure since entering the previous PCell in RRC_CONNECTED:
7>	include the time spent with no PSCell since last PSCell release or secondary cell radio link failure since entering the previous PCell in RRC_CONNECTED;
6> else:
7> include the time spent with no PSCell since entering the previous PCell in RRC_CONNECTED;
3>	if the UE supports PSCell mobility history information and if visitedPSCellInfoList exists in VarMobilityHistoryReport:
4>	include visitedPSCellInfoList in the visitedCellInfoList of the variable VarMobilityHistoryReport associating it with the latest PCell entry;
4>	remove visitedPSCellInfoList from the variable VarMobilityHistoryReport;
1>	if the UE supports PSCell mobility history information and upon entering 'camped normally' state in NR (in RRC_IDLE or RRC_INACTIVE) or E-UTRA (in RRC_IDLE) while previously in RRC_CONNECTED state NR or LTE while not connected to a PSCell:
2>	include an entry in visitedPSCellInfoList after removing the oldest entry, if necessary, according to the following;
3>	set the field timeSpent of the entry as the time without PSCell according to the following:
4>	if the UE experienced a PSCell release or secondary cell radio link failure since entering the current PCell in RRC_CONNECTED:
5>	include the time spent with no PSCell since last PSCell release or SCG radio link failure after entering the current PCell in RRC_CONNECTED.
4> else:
5> include the time spent with no PSCell since entering the previous PCell in RRC_CONNECTED;
1>	upon entering 'camped normally' state in NR (in RRC_IDLE or RRC_INACTIVE) or E-UTRA (in RRC_IDLE) while previously in 'any cell selection' state or 'camped on any cell' state in NR or LTE:
2>	include an entry in variable VarMobilityHistoryReport possibly after removing the oldest entry, if necessary, according to following:
3>	set the field timeSpent of the entry as the time spent in 'any cell selection' state and/or 'camped on any cell' state in NR or LTE.
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