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1	Decision/action requested
The group is asked to approve the proposal.
2	References
[1]	3GPP TR 28.832 v0.6.0: “Management Aspects of URLLC”
[2] 	3GPP TS 38.213 “NR; Physical layer procedures for control”
3	Rationale
It was approved in SP-220146 to study the management aspects of URLLC and one of the objectives is to investigate performance measurements related to URLLC. In order to achieve the objective mentioned above, some performance measurements related to URLLC is proposed in this contribution.
4	Detailed proposal
This contribution proposes to make the following changes in [1].
[bookmark: _Toc42241749]
	1st Change


[bookmark: _Toc104189408][bookmark: _Toc103715448][bookmark: _Toc98248403]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc103715451][bookmark: _Toc104189411]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
PI	Preemption Indication
CI	Cancellation Indication
PB	Power Boosting

	2nd Change


5	Key Issues Investigation and Potential Solutions
[bookmark: _Toc98248404]5.2	Issue #2: Support for performance measurements related on URLLC resource load
[bookmark: _Toc98248405][bookmark: _Toc129004002]5.2.1	Description
[bookmark: _Toc129004003]5.2.1.1	It exists URLLC and eMBB coexistence scenarios
Under the new definition of 5G application scenarios, there are coexistence scenarios of URLLC and eMBB services, and 3GPP protocol specifications also contains related contents of eMBB and URLLC multiplexing mechanisms. 
· Co-existence Scenario
URLLC UEs and eMBB UEs can co-exist in a cell when the cell provides both services, which can be achieved by different slices. According to TS 38.300[8], hardware/software resource isolation is up to implementation. Each slice may be assigned with either shared, prioritized or dedicated radio resource up to RRM implementation and SLA as in TS 28.541[12]. Consequently, URLLC UEs and eMBB UEs can share the resource in the same cell even the two kinds of services allocated to different slices.
· Resource Multiplexing/Pre-emption
URLLC service has more strigent requirement on latency and pre-emption may happen when the resource for URLLC is not enough under co-existence scenario. When URLLC service arrives, gNB can reuse the radio resource which is already allocated for eMBB to URLLC in order to granrantee the on-demand transmission of URLLC service.
Several features are defined in TS 38.213 for URLLC to achieve inter-UE resource multiplexing, such as CI(cancellation indication), PB(power boosting) and PI(preemption indication). Detailed description about the features are listed in the following paragraph.
Taking the uplink service scenario as an example, TR 38.824 evaluates the performance of URLLC and eMBB services under enhanced UL inter UE Tx prioritization/multiplexing mechanisms, and proposes potential enhancements for UL inter UE Tx prioritization/multiplexing, which includes UE UL cancelation mechanisms and enhanced UL power control.
Corresponding to the UE UL cancelation mechanisms, there is a definition of Cancellation Indication (CI) in TS 38.213. The Cancellation Indication instructs other UE services to cancel their transmissions, which can realize resource preemption for different services in the uplink transmissions. Corresponding to enhanced UL power control, there is a related definition of power boosting (PB). By increasing the uplink transmission power of the UE, it can resist the interference caused by the transmission of other UEs.
[bookmark: _Hlk110244103]At the same time, preemption indication (PI) is also defined for resource preemption of different services in the downlink transmission, and PI can be used to indicate to other UEs that their resources are preempted.
The contents of the above protocols confirm the existence of URLLC and eMBB coexistence scenarios.
[bookmark: _Toc129004004]5.2.1.2	Support for performance management related on URLLC resource load
At present, the network resource load is mainly evaluated through resource usage-related measurements. Referring to TS 28.552, the evaluation measurements are mainly PRB usage rate-related measurements, which measures usage (in percentage) of physical resource blocks (PRBs). Although these measurements can evaluate the overall resource load of the cell, they cannot effectively evaluate the resource load of the URLLC service under the eMBB and URLLC multiplexing scenarios considering the on-demand transmission requirement.
For example, in a statistical time period, the PRB usage rate of the network is low. Because the URLLC service has high requirements for delay sensitivitylatency, it needs to be transmitted immediately. If the URLLC service has data transmission requirements on the resources scheduled by eMBB, the URLLC service will preempt eMBB service resources. In this case, since the PRB usage rate only reflects the overall resource load of the cell, it cannot reflect the situation that the resources of the URLLC service are insufficient at this time.
Therefore, the existing PRB related measurements cannot effectively evaluate the actural congestion resource load of URLLC services at the transmission occasion under eMBB and URLLC multiplexing scenarios. And what this issue needs to solve is to propose measurement method for evaluating the resource load of URLLC services at the transmission occasion in eMBB and URLLC multiplexing scenarios.
5.2.X	Potential solutions
The existing resource load measurements only reflect the overall resource load of a cell and they cannot be counted separately for URLLC. When resource preemption occurs under eMBB and URLLC multiplexing scenarios, they cannot effectively evaluate the resource load of URLLC services. Therefore, this solution proposes an approach to better evaluate the resource load of URLLC services under co-existence scenario by counting the ratio of multiplexing features (CI, PB and PI).
5.2.X.1 URLLC resource load measurements
The requirements for performance management of radio network providing URLLC services is:
· The OAM should have the capability of performing measurement on DL (DownLink) and UL(UpLink) resource load of URLLC services under eMBB and URLLC multiplexing scenarios.
In Downlink, PI (Preemption Indication) in TS 38.213 is defined for URLLC to achieve inter-UE multiplexing when radio resource is not sufficient. If the feature is triggered, it indicates that downlink resource for URLLC is not enough. So it proposes to calculate the ratio of PI to representing the resource load of URLLC. The detailed description is as follows: Calculate the ratio between the number of time domain resource that uses PI feature and the number of time domain resource with DL data transmitted.
In Uplink, CI (Cancellation Indication) in TS 38.213 is defined for URLLC to achieve inter-UE multiplexing when radio resource is not sufficient. If the feature is triggered, it indicates that uplink resource for URLLC is not enough. So it proposes to calculate the ratio of CI to representing the resource load of URLLC. The detailed description is as follows: Calculate the ratio between the number of time domain resource that uses CI feature and the number of time domain resource with UL data transmitted.
In Uplink, PB (Power Boosting) in TS 38.213 is defined for URLLC to achieve inter-UE multiplexing when radio resource is not sufficient. If the feature is triggered, it indicates that uplink resource for URLLC is not enough. So it proposes to calculate the ratio of PB to representing the resource load of URLLC. The detailed description is as follows: Calculate the ratio between the number of time domain resource that uses PB feature and the number of time domain resource with UL data transmitted.
Use case：One usage of this measurement is for evaluating resource load of URLLC services under eMBB and URLLC multiplexing scenarios.

	3rd Change


6	Conclusion and Recommendation
[bookmark: _Toc103715466][bookmark: _Toc129004014]6.X	Issue #2: Support for performance management related on URLLC resource load
This issue identifies that existing measurements and KPIs can’t evaluate URLLC resource load well under URLLC and eMBB co-existence scenario and the corresponding solution tries to address the issue proposing a new approach to measure the resource load performance in RAN. 
It’s recommended to make some enhancement on performance management referred to algorithm in this solution in the future normative work.


	End of changes



