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Introduction

- Introducing optional time stamps to record the accurate PCell/PSCell release time when the cell dwelling time exceeds the upper bound value? Or

- For the SCG UE information from the SN, if the stay time for one PSCell exceeds the maximum value, the SCG UE information contains several entries with the same PSCell identity?

- Add the UE History Information to the SN Status Transfer message, SN Reconfiguration Complete message and SgNB Reconfiguration Complete message?

- Other updates if agreeable
(ZTE - moderator)

Summary of offline disc R3-224990
It is proposed to divide the discussion into two phases:

-
Phase 1: Identify the issues to be discussed in RAN3


Deadline: Please provide your views by 23:59 UTC Wednesday August 17th
-
Phase 2: Further discussion to capture agreements and open issues


Deadline: TBD pending on the outcome of Phase 1
For the Chairman’s Notes 
[TBD]
Phase 1 discussion 
How to accurately correlate MN and SN UHI when the cell dwelling time exceeds the maximum value?
The MN is responsible for correlating the MN UHI (PCell related UHI, which is legacy UHI) and SN UHI (PSCell related UHI) after receiving the SN UHI from the SN. An example is given in the following figure to illustrate how the MN achieves the correlation. The MN is aware of the dwelling time of each PCell. After the MN receives the SN UHI, the MN can know the dwelling time of each PSCell. The MN is aware of the time when the MN receives the SN UHI (t6 marked in the figure below), and the MN is also aware of the time spent without SCG, e.g. the duration between t2 and t3. Based on these time information, the MN is able to construct the correlation list, i.e. the correlated MN and SN UHI.
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However, the upper bound value of recorded cell dwelling time is only 4095s for both PCell and PSCell. Therefore, a correlation error will be caused if the dwelling time parameter of PCell and/or PSCell exceeds the upper bound value. An example is shown in the following figure. If the PSCell dwelling time T is larger than 4095s, then T will be recorded as 4095s and the calculated leaving time t’2 is wrong. Thus, the MN will derive a wrong correlation list in this case as shown below.
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Another example is shown in the following figure. If the PCell dwelling time T is larger than 4095s, then T will be recorded as 4095s and the calculated leaving time t’2 is wrong. Thus, the MN will derive a wrong correlation list in this case as shown below.
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In previous meetings, companies only focused on how to accurately correlate the MN and SN UHI when the PSCell dwelling time exceeds the upper bound value. According to the above analysis, a correlation error will be caused if the dwelling time parameter of PCell and/or PSCell exceeds the upper bound value. Therefore, Enhancements are required for both MN UHI and SN UHI to accurately correlate the MN and SN UHI.
Question 1: Do companies agree that enhancements are required for both MN UHI (PCell related UHI) and SN UHI (PSCell related UHI) to accurately correlate the MN and SN UHI when the PCell and/or PSCell dwelling time exceeds the maximum value?
	Company
	Yes/No
	Comment

	ZTE
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


According to the contributions, two candidate solutions are proposed to solve this issue.

Solution 1: Introduce optional time stamps to record the accurate PCell/PSCell release time when the PCell/PSCell dwelling time exceeds the upper bound value.

Solution 2: Allow the MN/SN to add new cell entries with the same PCell/PSCell ID when the PCell/PSCell dwelling time exceeds the upper bound value.
The drawbacks of each solution are listed as follows.

Solution 1:
If there is any error in the synchronization between the MN and SN, this may impact the result of the correlation [7][11].

Solution 2:
This solution cannot fully solve this issue. For example, the maximum recorded PSCell number is 8 and thus the maximum recorded dwelling time is 21760s (8×4095s). Thus, if the actual PSCell dwelling time exceeds 21760s, the correlation error still exists [1].

If the UE is not moving for a long time, the list of visited PSCells is filled with the same PSCell ID [7]. Repeating PSCell entries on exceeding the time stayed in a cell can lead to reduced unique cell entries leading to potential loss of information [11].
Question 2: Companies are kindly asked which solution below is preferred. 

Introduce optional time stamps to record the accurate PCell/PSCell release time when the PCell/PSCell dwelling time exceeds the upper bound value.

Allow the MN/SN to add new cell entries with the same PCell/PSCell ID when the PCell/PSCell dwelling time exceeds the upper bound value.

	Company
	Option
	Comment

	ZTE
	1)
	UHI does not require strict synchronization, and the time differences among different base stations are very small. Thus the synchronization issue pointed out by the opponents is not critical

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


UE History Information for CHO and CPAC
[12][14] states that in CHO, the Handover Request message is sent before the handover is executed. The UE still stay in source cell until UE executes handover. The UE dwelling time in the source cell sent to the target in Handover Request message is shorter than actual dwelling time. Therefore, the UHI sent to the target node via the Handover Request message is outdated.

[12] believes that a similar issue also exist for CPAC. The MN sends the UHI via SN Addition Request message to the target SN. However the UE still stays in the MN and the source SN until sending the RRC Reconfiguration Complete** or RRC Reconfiguration Complete*** message. Therefore, the UHI sent to the target node via the SN Addition Request message is outdated.
Question 3: Do companies agree to enhance UHI feature for CHO or CPAC in Rel-17?
	Company
	Yes/No
	Comment

	ZTE
	No
	Whether to introduce this feature could be discussed in RAN plenary meeting.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


UE history information during SCG activation/deactivation

[14] states that current 3GPP specifications support activation and deactivation of SCG when a UE is configured with EN-DC or NR-DC to enable battery saving for the UE while at the same time allowing for fast usage of SCG whenever required. Currenty, there are no specification to track how often or how long the SCG has been deactivated for. With this information, it will be useful for the network to perform mobility optimization as it tracks the need/usage of the SCG leg. This also plays an important part of traffic and pattern analysis. The MN can track whether the particular SCG related PSCell has been configured often/seldom used. In addition to this, the information on SCG activation/deactivation can play an important role for mobility and traffic prediction in future AI/ML application. [14] proposes to discuss the impact of SCG activation/deactivation on UE history information.
Question 4: Do companies agree to discuss the impact of SCG activation/deactivation on UE history information?
	Company
	Yes/No
	Comment

	ZTE
	No
	Whether to introduce this feature could be discussed in RAN plenary meeting.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Other corrections
In the RAN3 114bis-emeeing, R3-221182 has been agreed for UHI in MR-DC for TS 38.300. However, the content of this TP has not been captured in TS 38.300. Furthermore, “UE PSCell history information” shall be corrected to “SCG UE history information” to keep align with TS 37.340. It is also needed to indicate that in addition to collecting SN UHI, the SN also needs to provide the collected SN UHI to the MN in MR-DC. Thus, [4] proposes the following corrections for TS 38.300.

	TS 38.300
15.5.4
UE History Information from the UE

The source NG-RAN node collects and stores the UE History Information for as long as the UE stays in one of its cells.

The UE may report the UE history information when connecting to a cell of the NG-RAN node.

When information needs to be discarded because the list is full, such information will be discarded in order of its position in the list, starting with the oldest cell record. If the list is full, and the UE history information from the UE is available, the UE history information from the UE should also be discarded.

The resulting information is then used in subsequent handover preparations by means of the Handover Preparation procedures over the NG and XN interfaces, which provide the target NG-RAN node with a list of previously visited cells and associated (per-cell) information elements. The Handover Preparation procedures also trigger the target NG-RAN node to start collection and storage of UE history Information and thus to propagate the collected information.
In MR-DC, the SN also can collect the SCG UE history information and provide the collected information to the MN. Further details of UE history information in MR-DC can be found in TS 37.340 [21].


Question 5: Please comment if companies do not agree with [4] R3-224975.
	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


For XnAP, in 8.3.4.2, it is described that if the SCG UE History Information IE is included in the SN modification required message, the MN shall use this information as specified in TS 37.340.

	TS 38.423
If the SCG UE History Information IE is included in the S-NODE MODIFICATION REQUIRED message, the M-NG-RAN node shall, if supported, use this information as specified in TS 37.340 [8]


However, in 8.3.5.2, 8.3.6.2 and 8.3.7.2, it is described that if the SCG UE History Information IE is included in the SN change required, SN release request acknowledge and SN release required messages, the MN shall use the information to update UE History Information.

	TS 38.423
If the S-NODE CHANGE REQUIRED message includes the SCG UE History Information IE, the M-NG-RAN node shall, if supported, use the information to update UE History Information with PSCell history.
If the S-NODE RELEASE REQUEST ACKNOWLEDGE message includes the SCG UE History Information IE, the M-NG-RAN node shall, if supported, use the information to update UE History Information with PSCell history.
If the S-NODE RELEASE REQUIRED message includes the SCG UE History Information IE, the M-NG-RAN node shall, if supported, use the information to update UE History Information with PSCell history.


The description of description in 8.3.5.2, 8.3.6.2 and 8.3.7.2 is not aligned with the with the description in 8.3.4.2. A similar issue also exists for the X2AP, i.e. the description in 8.7.8.2, 8.7.9.2 and 8.7.10.2 is not aligned with the description in 8.7.7.2. Therefore, [5] and [6] propose corrections to align the description in different clause.

Question 6: Please comment if companies do not agree with [5] R3-224976 and [6] R3-224977.
	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Phase 2 discussion 
Conclusion, Recommendations [if needed]

If needed
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