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Introduction

In the RAN3#116-e-meeting, the following issue is left for UE History Information in MR-DC.

	Further note for corrections needed to SCG UHI:

SN UHI and PCell entries correlation is not possible in the MN if the time UE stayed in PSCell exceeds the maximum value


In this paper, we discuss the above left issues and provide the corresponding proposals. In addition, we also discuss the required corrections for TS 38.300/38.423/36.423 for UE History Information in MR-DC.
Discussion
 How to accurately correlate MN and SN UHI
The MN is responsible for correlating the MN and SN UHI after receiving the SN UHI from SN. An example is given in the following figure to illustrate how MN achieves the correlation. MN is aware of the dwelling time of each PCell. After MN receives the SN UHI, MN can know the dwelling time of each PSCell. MN is aware of the time when MN receives the SN UHI (t6 marked in the figure below), and MN is also aware of the time spent without SCG, e.g. the duration between t2 and t3. Based on these time information, 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, 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, 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 and SN UHI to accurately correlate the MN and SN UHI.
Observation 1: A correlation error will be caused if the dwelling time parameter of PCell and/or PSCell exceeds the upper bound value.

Proposal 1: Enhancements are required for both MN and SN UHI to accurately correlate the MN and SN UHI.

In previous meetings, some companies proposed to allow the SN to add new PSCell entries with the same PSCell ID when the Time Stay IE is exceeded. Then the total dwelling time of this PSCell is the sum of dwelling time for all consecutive PSCell with the same PSCell ID. However, 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 cell dwelling time exceeds 21760s, the correlation error still exists.

Observation 2: The correlation error issue still exists even if we allow the SN/MN to add new cell entries with the same Cell ID when the cell dwelling time exceeds the upper bound value.

A better solution is to use optional time stamps to record the accurate PCell/PSCell release time when the cell dwelling time exceeds the upper bound value. An example is shown below.

When the cell dwelling time for PCell/PSCell 2 is 4195s without enhancement, the following MN/SN UHI will be recorded.

	PCell/PSCell ID
	Dwelling time (s)

	1
	200

	2
	4095

	3
	500


With this enhancement, the MN/SN UHI will be recorded as below.

	PCell/PSCell ID
	Stay time (s)
	Optional time stamp

	1
	200
	

	2
	4095
	9:20:00

	3
	500
	


Proposal 2: Introduce optional time stamps to record the accurate PCell/PSCell release time when the cell dwelling time exceeds the upper bound value.

Proposal 3: Agree [1] and [2] to introduce optional time stamps for UE History Information in MR-DC.
 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, [3] proposes corrections for TS 38.300.

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. 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. The descriptions in 8.3.5.2, 8.3.6.2 and 8.3.7.2 are not complete, since the MN shall not only use the information to update the SN UHI but also correlates the MN and SN UHI as specified in TS 37.340. Thus it is required to align the description in 8.3.5.2, 8.3.6.2 and 8.3.7.2 with the description in 8.3.4.2.

The above problem also exists in X2AP, i.e. the descriptions in 8.7.8.2, 8.7.9.2 and 8.7.10.2 are not complete, since the MN shall not only use the information to update the SN UHI but also correlates the MN and SN UHI as specified in TS 37.340. Thus it is required to align the description in 8.7.8.2, 8.7.9.2 and 8.7.10.2 with the description in 8.7.7.2. Furthermore, in 9.2.177, the description is not aligned with that of XnAP.
Proposal 4: Agree [3] to capture the content of R3-221182, revise the content of R3-221182 to keep align with the description of SN UHI in TS 37.340 and indicate the SN also needs to provide the collected SN UHI to the MN in MR-DC.

Proposal 5: For XnAP, agree [4] to align the description in 8.3.5.2, 8.3.6.2 and 8.3.7.2 with the description in 8.3.4.2.

Proposal 6: For X2AP, agree [5] to align the description in 8.7.8.2, 8.7.9.2 and 8.7.10.2 with the description in 8.7.7.2, and to update the description In 9.2.177 to keep align with that of XnAP.
3. Conclusion

Based on above analysis, we provide the following observations and proposals.

Observation 1: A correlation error will be caused if the dwelling time parameter of PCell and/or PSCell exceeds the upper bound value.

Proposal 1: Enhancements are required for both MN and SN UHI to accurately correlate the MN and SN UHI.

Observation 2: The correlation error issue still exists even if we allow the SN/MN to add new cell entries with the same Cell ID when the cell dwelling time exceeds the upper bound value.

Proposal 2: Introduce optional time stamps to record the accurate PCell/PSCell release time when the cell dwelling time exceeds the upper bound value.

Proposal 3: Agree [1] and [2] to introduce optional time stamps for UE History Information in MR-DC.
Proposal 4: Agree [3] to capture the content of R3-221182, revise the content of R3-221182 to keep align with the description of SN UHI in TS 37.340 and indicate the SN also needs to provide the collected SN UHI to the MN in MR-DC.

Proposal 5: For XnAP, agree [4] to align the description in 8.3.5.2, 8.3.6.2 and 8.3.7.2 with the description in 8.3.4.2.

Proposal 6: For X2AP, agree [5] to align the description in 8.7.8.2, 8.7.9.2 and 8.7.10.2 with the description in 8.7.7.2, and to update the description In 9.2.177 to keep align with that of XnAP.
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