

	
3GPP TSG-SA WG6 Meeting #56	S6-233354
Xiamen, China, 9th Oct 2023 - 13th Oct 2023	(revision of S6-233066)

	CR-Form-v12.2

	CHANGE REQUEST

	

	
	23.435
	CR
	0005
	rev
	1
	Current version:
	18.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	
	Core Network
	X



	

	Title:	
	Enhancements to Slice requirement verification and alignment capability

	
	

	Source to WG:
	Ericssson

	Source to TSG:
	SA6

	
	

	Work item code:
	TEI19, NSCALE
	
	Date:	Comment by John MEREDITH: Format yyyy-MM-dd.
	25-09-2023

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-19

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	The procedure defined in clause 9.16 only verifies and sends notifications for alignment to the VAL server. The VAL server has created the slice to serve its users. If the slice is not matching its requirements, the notifications are helpful for telemetry, loggin purposes but without any action of the mismatched slice requirements leads to degradation in the QoS of the serving users. Moreover, the VAL server receives the notification and it invokes some procedure to align the slice requirements could lead to increase in latency to correct the slice requirements and imapct negatively to the users. For example, the time-critical use case like URLLC, autonomous vehicles, UAVs, etc. because the slice alignment notification is sent to the VAL server and then the VAL server has to interact with the NSCE server to optimize the slice as per the requirement notification leads to degraded QoS. Since the UE-network interaction is dynamic, the alignment notification can be false notifications which leads to incorrect impression of the configured slice to the VAL server. For example, because of some temporary issues like blockage of signal by a truck, fading etc, the signal strength decreases and leads to increase latency. But alignment notification could lead to conclusion that slice is misaligned with requirements. Hence this paper introduces three things: 1. QoS margin – if the QoS of the slice is within the margin then no need to send notification for alignment. Because the UE conditions are dynamic and this may lead to unnecessary notifications. Therefore it is necessary to save resources and report notification only when required. 2. Automatic align mode – If the Automatic align mode is ON then the NSCE server will align the slice to meet the requirements on behalf of the VAL server, saving the round trip time of reporting to the VAL server and then invoking slice reconfiguration etc, and thereby reducing latency. 3. alignment reporting conditions – based on location, time and number of UEs, alignment reporting can be allowed.

	
	

	Summary of change:
	Adding Alignment reproting information, QoS margin and automatic slice alignment mode. 

	
	

	Consequences if not approved:
	The current procedure is not suitable for URLLC, and time-critical use cases because it increases latency in end-to-end system to maintain the QoS or slice requirements. It could lead to a wastage of resources in reporting unnecessary alignment notifications. 

	
	

	Clauses affected:
	9.16.2.1, 9.16.3.1,9.16.3.2,9.16.3.4

	
	

	
	Y
	N
	
	

	Other specs
	
	N
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	N
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	N
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	1. Incorrect reference - Change of clause 4.10 to 9.12.2.12 in step 6.
2. Modified the general description



Page 1


[bookmark: _Toc131692915][bookmark: _Toc134011968][bookmark: _Toc138291315]* * * First Change * * * *
9.16	Slice requirements verification and alignment capability exposure
[bookmark: _Toc134011969][bookmark: _Toc138291316]9.16.1	General
Verticals can compare the QoS achieved by the provider with the QoS/slice requirements and its own experience of the QoS to verify if the QoS/Slice requirements are reasonably configured. To order a slice with certain slice requirements parameters and their values, the verticals will put their best effort into slice requirements translation. However, they are not able to guarantee that all the potential factors will be considered to generate the optimal slice requirements parameters on the first try.
In some cases, there may be some unforeseen exceptions (e.g., unexpected traffic changes) and the current configured slice requirements parameters are not able to fulfil the verticals requirements (e.g., more resources are required to address the exceptions), the VAL client may also suffer unsatisfied experience. Or in some other cases, when the service is executed on the required slice, the slice may not fully match the service real-time running conditions, for example, maybe only 60% of the slice resource is used to support the service, and rest of the slice resource is always idle, or the slice resource is insufficient due to under-provisioning.
Hence, NSCE is able to provide the capability of comparing the QoS achievement status together with the OAM QoS data versus real customer QoS data (e.g., Mean Opinion Score) collected from VAL client to check whether the existing QoS/Slice related data is able to satisfy the VAL clients and send periodically alignment notifications to VAL server for the slice requirements. The VAL server can indicate the preference for enforcement of slice requirements alignment to meet the slice requirements for time-critical use cases like URLLC. The time-critical use case is subject to latency and with the automatic alignment, it can timely configure the slice to ensure the QoS of the VAL clients. Otherwise, it will lead to an increase in delay for slice requirement alignment which impacts the QoS of the VAL clients.
* * * Next Change * * * *

[bookmark: _Toc134011970][bookmark: _Toc138291317]9.16.2	Procedure
[bookmark: _Toc134011971][bookmark: _Toc138291318]9.16.2.1	Procedures on slice requirements verification and alignment capability exposure
Figure 9.16.2.1-1 provides a possible procedure of slice requirements verification and alignment capability exposure.
Pre-conditions:
1.	The NSCE Server has subscribed to the service of network slice performance management provided by EGMF. 
[image: ]
[bookmark: OLE_LINK72][bookmark: OLE_LINK73]Figure 9.16.2.1-1: Slice requirements verification and alignment process
1.	The VAL server sends slice requirements verification and alignment subscription NSCE server to require the NSCE server to check whether the slice requirements (by configuring the attributes of serviceProfile) matches the real network slice usage status, the request may include the S-NSSAI, the ID of the VAL server, the slice requirements parameters (attributes of serviceProfile) which is requested to be aligned. Optionally, the request includes the QoS margin in terms of percentage to indicate the threshold-based reporting of alignment notification and shall be done only when QoS or slice requirements are below the QoS margin.  The Automatic alignment mode indicates the NSCE server should automatically align the slice requirements in order to meet the requested slice requirements on behalf of the VAL server. The automatic alignment range defines the acceptable range for the generated optimal slice requirements. The alignment notification reporting allows the VAL server to configure the reporting based on location, number of UEs, and time. The NSCE server monitors the UE location using SEAL LM services in order to send/block the reporting of alignment notification. 
[bookmark: OLE_LINK31][bookmark: OLE_LINK55][bookmark: OLE_LINK56]2.	The NSCE server checks if the VAL server is authorized to trigger the service of slice requirements alignment.
3.	The NSCE server response to VAL server with the result of slice requirements verification and alignment request, e.g., the slice requirements alignment request is accepted.
4.	The NSCE server may optionally subscribe the QoE data from the NSCE client. The QoE data can refer to the data defined in clause 16, TS 26.114[27]. Note: The QoE data collection from NSCE client follows the mechanism defined in EVEX work in SA4.
[bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK51][bookmark: OLE_LINK50]5.	The NSCE server subscribes the network slice related performance data and KPIs (e.g., the average PRB usage, the distribution of the PRB usage) defined in TS 28.552[19]. The NSCE server can aslo subscribe the analytics data (both statistics and predictions) from MDAS and ADAEs. 
[bookmark: OLE_LINK87][bookmark: OLE_LINK29][bookmark: OLE_LINK137][bookmark: OLE_LINK136]6.	NSCE server periodically receives the subscribed data (from steps 4 and 5) and compares the slice requirement parameters of network slice (the values of attributes of serviceProfile, e.g., radioSpectrum, the maxNumberofUEs) with network slice performance statistics (e.g., active number of users, the average PRB usage, the distribution of the PRB usage of the S-NSSAI) to generate the optimal slice requirements for the required service (represented by S-NSSAI) of the vertical.	 This step depends on implementation (e.g., if in implementation specific time window the VAL client experience is satisfied while the network slice resources are with low utilization, the resources required in the slice requirements could be reduced based on predictions and statistics). The NSCE server uses the Automatic alignment mode to perform the slice alignment with the generated optimal slice requirement if the generated optimal slice requirement is within the automatic alignment range using the procedure defined in clause 9.12.2.12. Based on the response received from the procedure in clause 9.12.2.12 o., the NSCE server sends the notification to the VAL server. The NSCE server uses the QoS margin to verify whether the slice requirements are within the margin or not. If the slice requirements are within the margin, then the NSCE server does not send the notification, otherwise it notifies the VAL server.
7.	Based on the analysis in step 6, the NSCE server periodically sends notifications to VAL server to inform the recommended changes of the slice requirements parameters.
* * * Next Change * * * *

[bookmark: _Toc134011972][bookmark: _Toc138291319]9.16.3	Information flows
[bookmark: _Toc134011973][bookmark: _Toc138291320]9.16.3.1	General
The following information flows are specified for slice requirements verification and alignment capability exposure.
[bookmark: _Toc134011974][bookmark: _Toc138291321]9.16.3.2	Slice requirements verification and alignment subscription
Table 9.16.3.2-1 describes information elements for slice requirements verification and alignment subscription.
Table 9.16.3.2-1: Slice requirements verification and alignment subscription
	Information element
	Status
	Description

	VAL server ID
	M
	The identifier of the VAL server

	VAL service ID
	M
	The identifier of the VAL service for which the requirement request applies 

	VAL UE ID list
	O
	The list of VAL UE IDs for which the requirement request applies

	Slice identifier
	M
	The slice identifier (S-NSSAI, NSI ID or ENSI) which is mapped to the VAL application, if known by the VAL server

	Slice Requirements List
	M
	The list of the slice requirements which need to be aligned.

	>sliceRequirement
	M
	The requirement which need to be aligned, this parameter refers to the attribute of serviceProfile defined in TS 28.531[5]

	QoS margin
	O
	Indicates the margin in terms of percentage to check slice requirements are within the given margin during verification

	Alignment reporting information
	O
	Indicates the alignment reporting conditions to the VAL server 

	> Alignment reporting mode
	O
	Indicate the alignment reporting mode(allow or block)

	> Alignment reporting temporal information
	O
	Indicates the time information for reporting of alignment notification

	> Alignment reporting spatial information
	O
	Indicates the location information for reporting of alignment notification

	> Alignment reporting based on count of UEs
	O
	Indicates the reporting of alignment notification based on presence of minimum number of UEs in the slice

	Automatic alignment mode
	O
	Indicates the mode for automatic enforcement of the generated optimal slice requirements to meet the slice requirements. E.g OFF or ON

	>automatic alignment range
	O
(See NOTE)
	Indicates the acceptable range for the enforcement of the generated optimal slice requirements.

	NOTE: This IE is present only if Automatic alignment mode is ON



[bookmark: _Toc134011976][bookmark: _Toc138291323]9.16.3.4	Slice requirements verification and alignment notification
Table 9.16.3.4-1 describes information elements for slice requirements verification and alignment notification.
Table 9.16.3.4-1: Slice requirements verification and alignment notification
	Information element
	Status
	Description

	VAL server ID
	M
	The identifier of the VAL server

	VAL service ID
	M
	The identifier of the VAL service for which the requirement request applies 

	VAL UE ID list
	O
	The list of VAL UE IDs for which the requirement request applies

	Slice identifier
	M
	The slice identifier (S-NSSAI, NSI ID or ENSI) which is mapped to the VAL application, if known by the VAL server

	Updated Slice requirements info
	M
	The attributes and values of slice requirements

	>Slice enforcement
	O
	Indicates the updated slice requirement is enforced or not. E.g Yes or No




* * * End of Changes * * * *
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