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1
Introduction

Retainability measurements is an important KPI for operators. However, in case of CP/UP separation, the release detection time by the gNB-CU-CP is not known by the gNB-CU-UP (e.g. in case of DC). This may negatively impact the session status at release (i.e. release “in session” or “not in session”). This contribution describes the issue and propose different solutions to correct it.
2
Discussion

2.1 Problem description

When the gNB-CU-CP discovers that a flow/bearer should be released or modify, it will “eventually” send a BEARER CONTEXT RELEASE COMMAND or a BEARER CONTEXT MODIFICATION REQUEST message to the gNB-CU-UP. Upon reception of the message, the gNB-CU-UP will judge whether the flow/bearer is in-session or not and report this information back to the gNB-CU-CP in the response message (using the Retainability Measurements Information IE).

After the gNB-CU-CP receives this response message from gNB-CU-UP, it can know the session status for the released DRB/QoS Flow. This information can be used in various ways. For example, the gNB can provide the operator with the session status (i.e. “released in session” or “not released in session”) when the UE or each DRB/QoS flow is released.

“In-session activity time for UE” is defined in TS 28.552. Similar definitions can be found for “In-session activity time for DRB” and ““In-session activity time for QoS Flow”:
· For QoS flows with bursty flow, a  UE is said to be "in session" if there is user data in the PDCP queue in any of the directions or if any QoS flow data on a Data Radio Bearer (UL or DL) has been transferred during the last 100 ms. 

· For QoS flows with continuous flow, the QoS flows (and the UE) is seen as being "in session" in the context of this measurement as long as the UE is in RRC connected state, and the session  time is increased from the first data transmission on the QoS flow until 100 ms after the last data transmission on the QoS flow.
In general, when the gNB-CU-UP checks whether the time that the last data was transferred is within 100 msec (i.e. released in session), it is calculated as of the time when BEARER CONTEXT RELEASE COMMAND or BEARER CONTEXT MODIFICATION REQUEST message is received. And after session status is determined, gNB-CU-UP reports it back in the response message to the gNB-CU-CP.
But there might be a delay between the detection by the gNB-CU-CP of the DRB/QoS Flow release (i.e. the real release time from a network point of view) and the transmission of these E1AP messages to the gNB-CU-UP. This delay can be caused by internal procedures in the gNB-CU-CP or by external procedures with another node e.g. the MN in DC. And the issue is that the gNB-CU-UP cannot estimate this delay. The result is that the actual time since last data transfer at the gNB-CU-UP may be judged wrong and that some sessions might be wrongly classified as “not in session” when it was actually released “in session”. 
In summary, there are possibilities that some sessions might be wrongly classified by the gNB-CU-UP as “not in session” when it was actually released “in session” when it uses the release message reception time rather than when it uses gNB-CU-CP detection time of the release. This will result in wrong retainability measurements and to non-accurate KPIs for operators.
Observation 1: The gNB-CU-UP does not know the exact time of the UE/DRB/QoS Flow release

Observation 2: The time between the gNB-CU-CP detection of the UE/DRB/QoS Flow release and the E1AP Bearer Context Release/Modification messages received by the gNB-CU-UP may lead to wrong session status classification
Below is an example of such miscalculation: 
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Figure 1: SgNB release procedure in EN-DC (SN initiated)
[Time : 30 msec]  Let’s assume that the time since last data was transferred in gNB-CU-UP is 30 msec.
[Time : 70 msec]  The gNB-CU-CP detects the UE release. Then it sends X2AP SGNB RELEASE REQUIRED at step 1. In case of non-split SgNB, this is the time which will be used to calculate the session status
[Time :150 msec] After some procedures (from step 2 to step 8), the gNB-CU-CP sends E1AP BEARER CONTEXT RELEASE COMMAND to gNB-CU-UP at step 9. Then gNB-CU-UP checks the session status at step 10. The general calculation is described below:
· 150 msec (the time that E1AP BEARER CONTEXT RELEASE COMMAND is received) – 30 msec (the time that the last data was transferred) = 120 msec. 
· The result (120 msec) is not within 100 msec. So, the session status is set to “not in session” 

The gNB-CU-UP sends E1AP BEARER CONTEXT RELEASE COMPLETE including this session status information to gNB-CU-CP at step 11. 

On the other hand, if it is calculated as of the time that gNB-CU-CP detects the release at step 1, as for non-split SgNB, the calculation is done as below:
· 70 msec (release detection time at step 1) - 30 msec (the time that the last data was transferred) = 40 msec.
· The result (40 msec) is within 100 msec. So, the session status can be set to “in session”. 

In summary, from an operator point of view, and for accurate retainability measurements, the session status shall be calculated from the time the gNB-CU-CP detects the release, and not from the time the gNB-CU-CP signals the gNB-CU-UP to release the UE/bearers. The retainability measurements shall not depends on whether the gNB is split or not.
Observation 3: The time used to calculate the session status shall be the same for split on non-split gNBs

Observation 4: For accurate retainability measurements, the session status shall be calculated from the time the gNB-CU-CP detects the release
2.2 Solution A - Signalling the gNB-CU-CP Release Elapsed Time
One solution to the problem described above would be to signal to the gNB-CU-UP the elapsed time since the release decision has been taken or is detected by the gNB-CU-CP.
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Figure 2: Solution B – Call flow
A. The gNB-CU-CP detects the release of bearers. It stores this release detection time.
1~8. Legacy procedures are performed

B. The gNB-CU-CP calculates gNB-CU-CP Release Elapsed Time. An example of this calculation is given below:

· gNB-CU-CP Release Elapsed Time = the current time at step B - release detection time stored at step A.

9. The gNB-CU-CP includes gNB-CU-CP Release Elapsed Time in E1AP BEARER CONTEXT RELEASE COMMAND message.

10. The gNB-CU-UP decides the session status considering the received gNB-CU-CP Release Elapsed Time and the time that the last data was transferred:
· result = (current time - gNB-CU-CP Release Elapsed Time) – the time that the last data was transferred.

11. The gNB-CU-UP set the session status in the existing Retainability Measurements Information IE and sends E1AP BEARER CONTEXT RELEASE COMPLETE message including this information.
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Figure 3: Solution A - Example
2.3 Solution B - Signalling the gNB-CU-UP Elapsed Time since last data transfer

Another solution would be to signal to the gNB-CU-CP elapsed time since last data was transferred by the gNB-CU-UP.
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Figure 4: Solution B - Call flow
A. The gNB-CU-CP detects the release of bearers. It stores this release detection time.
1~9. Legacy procedures are performed.

10. The gNB-CU-UP calculates gNB-CU-UP Elapsed Time since last data transfer. An example of this calculation is given below:
· gNB-CU-UP Elapsed Time since last data transfer = the current time at step 10 – the time that the last data was transferred. 

11. The gNB-CU-UP includes the gNB-CU-UP Elapsed Time since last data transfer in E1AP BEARER CONTEXT RELEASE COMPLETE message.

B. The gNB-CU-CP decides the session status considering the received gNB-CU-UP Elapsed Time since last data transfer and the detection time at step A:
· result = gNB-CU-UP Elapsed Time since last data transfer - (current time - release detection time stored in step A)
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Figure 5: Solution B – Example
2.4 Conclusion

Both solutions A and B are backward compatible and will solve the problem. The main difference is about the node running the timer (i.e. the gNB-CU-CP in solution A and the gNB-CU-UP in solution B). However, solution A is slightly preferred because the legacy Retainability Measurements Information IE will still be used as it is by the gNB-CU-CP. It is therefore proposed to agree solution A. Both CRs are provided for completeness.
Proposal 1: Agree solution A and add the gNB-CU-CP Release Elapsed Time IE to BEARER CONTEXT MODIFICATION REQUEST and BEARER CONTEXT RELEASE COMMAND messages
3
Conclusion
Retainability measurements calculation for CP/UP separation has been discussed and the following observation and proposals have been made:
Observation 1: The gNB-CU-UP does not know the exact time of the UE/DRB/QoS Flow release
Observation 2: The time between the gNB-CU-CP detection of the UE/DRB/QoS Flow release and the E1AP Bearer Context Release/Modification messages received by the gNB-CU-UP may lead to wrong session status classification

Observation 3: The time used to calculate the session status shall be the same for split on non-split gNBs

Observation 4: For accurate retainability measurements, the session status shall be calculated from the time the gNB-CU-CP detects the release
Proposal 1: Agree solution A and add the gNB-CU-CP Release Elapsed Time IE to BEARER CONTEXT MODIFICATION REQUEST and BEARER CONTEXT RELEASE COMMAND messages
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