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Decision/action requested

Agree the proposal.
2
References

[1]
3GPP TS 28.541 5G Network Resource Model (NRM); Stage 2 and stage 3
[2]
3GPP TS 28.522 5G performance measurements
[3]
3GPP TS 28.554 5G end to end Key Performance Indicators (KPI)
3
Rationale

This study has investigated the need for parameters and measurements for URLLC service.
In [1] clause 6.3.3, 6.3.23, 6.3.24 and 6.4.1 and [2] clauses A.1 and 5.1.3.4 and in [3] clauses A.18 and 6.8 there are already parameters, measurements and KPIs specified. It needs to be discussed whether those are sufficient or needing to be complemented due to this study.
4
Detailed proposal

First change
5.1.2.2
Candidates of features to be studied in management
There are nearly 30 features classified in the clause 5.1.2.1. The mechanisms of features above are various and the protocol layers where they effect on are different.   Different features have different effects and they also show different performance in improving the characteristics of URLLC service. The amount of RAN features related to URLLC service is large. In order to ensure the accuracy and efficiency of the subsequent study, it is necessary to select some important features as candidates for the study of management. The potential results could be configuration parameters, feature switches, performance measurements, etc. Based on the conclusions made in TR 38.824 and TS 38.300 together with the mechanisms of features, the following features are selected as candidates for management investigation. 

PDCCH enhancements 

· UE processing capability#2
· Span based PDCCH monitoring
· DCI format 0_2 and DCI format 1_2
UCI enhancements

· Sub-slot level HARQ-ACK
· Two HAQR-ACK codebooks
PUSCH enhancements

· PUSCH repetitions/PUSCH repetitions enhancement

· Mini-slot

PDSCH enhancements

· PDSCH repetitions

· Mini-slot

Inter-UE multiplexing

· UL Cancellation Indication

· UL Power Boosting

· DL Pre-emption Indication
Scheduling

· UL configured grant transmission

· DL SPS 

· Low SE MCS/CQI table
Layer 2 enhancements

· Logical Channel Priority Restrictions

· PDCP Duplication
· Editor’s note: Existing TSs are to be studied to check if there are any gaps.
Next change
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.

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 sensitivity, 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 resource load of URLLC services 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 in eMBB and URLLC multiplexing scenarios.
Editor’s note: Existing measurements and KPIs are to be studied to check if there are any gaps.
Next change
5.3.1.1
Support for network performance on reliability in RAN

Reliability is a typical network performance measurement used to evaluate whether the 5G network which provides URLLC services meets the corresponding performance requirements. As for 5G network, it is the radio network including air interface that mainly restricts the reliability and latency performance. Therefore, more attentions should be paid to the reliability and latency performance measurement for radio network from the perspective management. However, the reliability performance measurements for radio network are not totally enough.
The definition of reliability is specified in TS 22.261[3]: 

· reliability: in the context of network layer packet transmissions, percentage value of the packets successfully delivered to a given system entity within the time constraint required by the targeted service out of all the packets transmitted.

According to the above definition, when trying to calculate the reliability of a network, time constraint (a required maximum time) needs to be considered. Neither PER defined in TS 28.552[4] nor reliability KPIs defined in TS 28.554[5] seem to totally match the definition of URLLC reliability in RAN. 

URLLC performance management on reliability and latency should be supported by 5G management system and the measurement method should be studied.

Editor’s note: Existing measurements and KPIs are to be studied to check if there are any gaps.
Next change
5.4.2
Potential solutions
1. The ServiceProfile <<dataType>> defined in TS 28.541[12] shall add dLReliability and uLReliability attributes. The original reliability attribute shall be replaced by these two new attributes.
The dLReliability and uLReliability attributes shall be added as follows:
	Attribute name
	S
	isReadable
	isWritable
	isInvariant
	isNotifyable

	dLReliability
	O
	T
	T
	F
	T

	uLReliability
	O
	T
	T
	F
	T


2. The CNSliceSubnetProfile<<dataType>> defined in TS 28.541[12] shall add dLReliability and uLReliability attributes. The original reliability attribute shall be replaced by these two new attributes.
The dLReliability and uLReliability attributes shall be added as follows:
	Attribute name
	S
	isReadable
	isWritable
	isInvariant
	isNotifyable

	dLReliability
	O
	T
	T
	F
	T

	uLReliability
	O
	T
	T
	F
	T


3. The RANSliceSubnetProfile<<dataType>> defined in TS 28.541[12] shall add dLReliability and uLReliability attributes. The original reliability attribute shall be replaced by these two new attributes.
The dLReliability and uLReliability attributes shall be added as follows:
	Attribute name
	S
	isReadable
	isWritable
	isInvariant
	isNotifyable

	dLReliability
	O
	T
	T
	F
	T

	uLReliability
	O
	T
	T
	F
	T


4. The TopSliceSubnetProfile<<dataType>> defined in TS 28.541[12] shall add dLReliability and uLReliability attributes. The original reliability attribute shall be replaced by these two new attributes.
The dLReliability and uLReliability attributes shall be added as follows:
	Attribute name
	S
	isReadable
	isWritable
	isInvariant
	isNotifyable

	dLReliability
	O
	T
	T
	F
	T

	uLReliability
	O
	T
	T
	F
	T


5. The dLReliability and uLReliability attributes shall be defined in TS 28.541[12] as follows.
	Attribute Name
	Documentation and Allowed Values
	Properties

	dLReliability
	An attribute specifies in the context of network layer DL packet transmissions, percentage value of the amount of sent network layer packets successfully delivered to a given system entity within the time constraint required by the targeted service, divided by the total number of sent network layer packets, see TS 22.261 [3].
	type: Real

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: False

isNullable: True

	uLReliability
	An attribute specifies in the context of network layer UL packet transmissions, percentage value of the amount of sent network layer packets successfully delivered to a given system entity within the time constraint required by the targeted service, divided by the total number of sent network layer packets, see TS 22.261 [3].
	type: Real

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: False

isNullable: True


Editor’s note: Existing IOCs and attributes are to be studied to check if there are any gaps.
End of changes
