3GPP TSG SA WG5 Meeting 135-e		TDoc S5-211093
electronic meeting, online, 25 January - 3 February 2021									
Source:	Ericsson
Title:	How to update the accessibility KPI to cover RRC Resume	
Document for:	Endorsement
Agenda Item:	6.4.6	
1	Decision/action requested
The group is asked to discuss and agree on the proposal.
2	References
[1] 	3GPP TS 28.552 V17.1.0 Management and orchestration; 5G performance measurements (Release 17);
[bookmark: _GoBack][2]	3GPP TS 28.554 V17.1.1 Management and orchestration; 5G end to end Key Performance Indicators (KPI) (Release 17);
3	Rationale
The current definition of the KPI DRB Accessibility for UE services, in chapter 6.2.4 of [2], is not covering the accesses that are made using the RRC Resume procedure and the accesses made using the procedures of fallback to RRC Setup from RRC Resume or RRC Re-establishment procedures.
Since these kinds of accesses might become very common in 5G networks, it is important that such access types are also covered by the accessibility KPI.
This discussion paper suggests some different ways to include these access types into the KPI(s), since there is not one single, obvious way of doing this. This discussion paper also recommends one of the proposed solutions. 

Background:
Observation 1: The KPI DRB Accessibility for UE services in chapter 6.2.4 of [2] is a combination of the “three step access” from RRC idle state made via RRCSetupRequest, and the “one step access” for adding PDU sessions or QoS Flows in RRC connected state made via PDU SESSION RESOURCE SETUP REQUEST or PDU SESSION RESOURCE MODIFY REQUEST. The accesses made from RRC Inactive state and accesses made when RRC Re-establishment must be reverted to the RRC Setup procedure are not included.
Observation 2: The accesses made via RRC Resume procedure can either succeed, fail or fallback to RRC Setup procedure. If the access fallbacks to RRC Setup procedure, there will be a “three step access”, where the first step is not yet covered in chapter 5.1.1.18 in [1] (and not part of the KPI discussed), and the other steps are covered by chapters 5.1.1.16 and 5.1.1.10 in [1]  (and already part of the KPI). 
In the other cases there will be a “one step access” where only the RRC-part of the KPI would be affected. The measurements needed are partly already covered in chapter 5.1.1.18.1 and 5.1.1.18.2 in [1], but not covered by the KPI.
Observation 3: RRC Re-establishment can either succeed, fail or fallback to RRC Setup procedure. While successful and failed RRC Re-establishment will only impact the retainability KPI area, the fallbacks to RRC Setup should be seen as new access attempts and be covered by the accessibility KPI (the retainability KPI will also be affected since the old UE context will be removed). The RRC Re-establishment fallbacks to RRC Setup procedure will lead to a “three step access”, where the first step is not yet covered in [1] (and not part of the KPI discussed), and the other steps are covered by chapters 5.1.1.6 and 5.1.1.10 in [1]  (already part of the KPI).
Observation 4: The Number of DRBs attempted to setup (covered by chapter 5.1.1.10.1 in [1]) and Number of DRBs successfully setup (covered by chapter 5.1.1.10.2 in [1]) today cover both the DRBs setup initially, and DRBs setup when there is already a UE context available. This means that both the DRBs added by “three step access” and DRBs added by “one step access” are covered by the KPI DRB Accessibility for UE services, but not possible to separate.
Observation 5: It is probable that the share of accesses made from RRC Inactive state (using RRC Resume procedure) will grow over time and eventually be the dominating type of access. 
Observation 6: If the typical success rate is different for accesses via RRC Setup, via RRC Resume and via additional PDU session or QoS Flow setup, it can be hard to notice degradations of one of them if using one combined KPI. E.g. a degradation of one access type will be almost invisible in a combined KPI, if the success rate for this access type is normally much better than the others. If that access type would also be the most common, it would be even more important to make this degradation visible.

Based on the above observations we make the following proposals:
Proposal 1: Based on observations 2, 3 and 4, there should be new measurements defined to cover 
1a. The cases when RRC re-establishment is reverted to the RRC Setup procedure. It shall be noted that these cases are not included in the measurement in chapter 5.1.1.15.1, since that measurement is triggered at reception of RRC Setup Request from UE, and not at transmission of RRC Setup to the UE.
1b. The cases when RRC resume is reverted to the RRC Setup procedure. It shall be noted that these cases are not included in the measurement in chapter 5.1.1.15.1, since that measurement is triggered at reception of RRC Setup Request from UE, and not at transmission of RRC Setup to the UE.
1c. The cases when DRBs are added when there is already a UE context available.
Proposal 2: Based on observation 1 we need to either update the existing KPI or create complementary KPIs for the access types that are currently not covered in the KPI. 
The different alternatives would be: 
2a.  Include all missing access types into the existing KPI. It would require an update of the first part of the KPI: (∑RRC.ConnEstabSucc.Cause/∑RRC.ConnEstabAtt.Cause), by adding the successful RRC resume attempts and the successful fallbacks from RRC resume and RRC re-establishment to the numerator, and by adding the RRC resume attempts and attempted fallbacks from RRC resume and RRC re-establishment to the demoninator.
2b. Divide the KPI into three different KPIs; one for each access type. It would require a new KPI for the RRC resume success rate and a split of the existing KPI into one that covers all RRC setup accesses (including the fallbacks from RRC resume and RRC re-establishment) and one that covers setup of additional PDU sessions and QoSFlows.
2c. Create a weighted KPI with the three sub-KPIs from alt 2b where each sub-KPI is multiplied by the share of accesses of that type.
Based on observations 5 and 6, the recommended proposal for updated accessibility KPI is 2c. It is prefererred to use only one KPI for simplicity, and it is necessary to be able to see the impact of each access type, also if one type is normally performing better than another.
[bookmark: _Hlk52357583]4	Detailed proposal
Based on the observations above, we ask for endorsement of proposal 1a, 1b, 1c and 2c.
Some details of the proposals are shown below:
Proposal 1a: Add a new measurement for attempted RRC Re-establishments with fallback to RRC Setup:
[bookmark: _Toc20132289][bookmark: _Toc27473338][bookmark: _Toc35955993][bookmark: _Toc44491966][bookmark: _Toc51689893][bookmark: _Toc51750578][bookmark: _Toc51774838][bookmark: _Toc51775452][bookmark: _Toc51776068]5.1.1.17.x	Number of RRC connection re-establishment attempts followed by RRC Setup
a)	This measurement provides the number of RRC connection re-establishment attempts where no UE context could be retrieved and therefore fallback to RRC Setup procedure was attempted.
b)	CC.
c)	On transmission of RRCSetup message to UE, after first having received RRCReestablishmentRequest message from that UE (see TS 38.331[20]). 
d)	Each measurement is an integer value.
e)	The measurement name has the form RRC.ReEstabFbToSetupAtt.
f)	NRCellCU.
g)	Valid for packet switching.
h)	5GS.

Proposal 1b: Add a new measurement for attempted RRC Resume with fallback to RRC Setup:
5.1.1.18.x	Number of RRC connection resuming attempts followed by RRC Setup
a)	This measurement provides the number of RRC connection resuming attempts where no UE context could be retrieved and therefore fallback to RRC Setup procedure was attempted.
b)	CC.
c)	On transmission of RRCSetup message to UE, after first having received RRCResumeRequest message or RRCResumeRequest1 from UE, the relevant subcounter per resume cause is stepped. 
d)	Each subcounter is an integer value.
[bookmark: _Hlk59202593]e)	The measurement name has the form RRC.ResumeFbToSetupAtt.cause.
	Where cause indicates the resume cause defined in clause 6.2.2 of TS 38.331 [20].
f)	NRCellCU.
g)	Valid for packet switching.
h)	5GS.

Proposal 1c: Add new measurements for attempted and successful additional DRBs setup:
[bookmark: _Toc20132264][bookmark: _Toc27473309][bookmark: _Toc35955964][bookmark: _Toc44491937][bookmark: _Toc51689864][bookmark: _Toc51750546][bookmark: _Toc51774806][bookmark: _Toc51775420][bookmark: _Toc51776036]5.1.1.10.x	Number of added DRBs attempted to setup
a)	This measurement provides the number of DRBs attempted to setup to support all additional QoS flows in the PDU sessions requested to be setup by the PDU SESSION RESOURCE SETUP REQUESTs and PDU SESSION RESOURCE MODIFY REQUEST message received by the gNB from AMF. This measurement is split into subcounters per mapped 5QI and per S-NSSAI.
b)	CC.
c)	On receipt of "PDU Session Resource Setup Request List" IE in a PDU SESSION RESOURCE SETUP REQUEST message (see 3GPP TS 38.413 [11]) or PDU SESSION RESOURCE MODIFY REQUEST message to gNB from the AMF when there is already a UE context setup. Each additional DRB that is needed to setup in the transmitted RRCReconfiguration message increments the relevant subcounter per mapped 5QI by 1, and the relevant subcounter per S-NSSAI by 1.
d)	Each subcounter is an integer value.
e)	DRB.AddedAtt.5QI, where 5QI identifies mapped 5QI and 
DRB.AddedAtt.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurements is for performance assurance.

[bookmark: _Toc20132265][bookmark: _Toc27473310][bookmark: _Toc35955965][bookmark: _Toc44491938][bookmark: _Toc51689865][bookmark: _Toc51750547][bookmark: _Toc51774807][bookmark: _Toc51775421][bookmark: _Toc51776037]5.1.1.10.x	Number of added DRBs successfully setup
a)	This measurement provides the number of DRBs successfully setup to support all additional QoS flows in the PDU sessions requested to be setup by the PDU SESSION RESOURCE SETUP REQUESTs and PDU SESSION RESOURCE MODIFY REQUEST message received by the gNB from AMF. This measurement is split into subcounters per mapped 5QI and per S-NSSAI. 
[bookmark: _Hlk530003374]b)	CC.
[bookmark: OLE_LINK11]c)	On transmission of PDU SESSION RESOURCE SETUP RESPONSE message containing the "PDU Session Resource Setup Response List" IE (see 3GPP TS 38.413 [11]) or by the PDU SESSION RESOURCE MODIFY RESPONSE message from the gNB to the AMF when there is already a UE context setup.The counter increases by the number of DRBs that was successfully setup indicated by the  RRCReconfigurationComplete message from the UE, as the response to the transmitted RRCReconfiguration message that contains the DRBs to add (see 3GPP TS 38.331[20]). Each DRB that was successfully setup to the UE increments the relevant subcounter per mapped 5QI by 1, and the relevant subcounter per S-NSSAI by 1.
d)	Each subcounter is an integer value.
[bookmark: _Hlk59202797]e)	DRB.AddedSucc.5QI, where 5QI identifies mapped 5QI and 
DRB.AddedSucc.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurements is for performance assurance.



Proposal 2c: Update the KPI DRB Accessibility for UE services, in chapter 6.2.4 of [2], to become a combined weighted KPI: 

The updated KPI named “DRB Accessibility for UE services” would then be: 
[bookmark: _Toc20141980][bookmark: _Toc27476471][bookmark: _Toc35961008][bookmark: _Toc44494668][bookmark: _Toc45099076][bookmark: _Toc51751889][bookmark: _Toc51752246]6.2.4	DRB Accessibility for UE services
a)	DRB Accessibility
b)	This KPI describes the DRBs setup success rate, including the success rate for setting up RRC connection and NG signalling connection. It is obtained as the weigthed sum of success rate for the three different accessibility types: RRC resume, Initial DRB setup and Added DRB setup. Initial DRB setup success rate is obtained as the success rate for RRC connection setup multiplied by the success rate for NG signalling connection setup multiplied by the success rate for DRB setup. The success rate for RRC connection setup and NG signalling connection setup shall exclude setups with establishment cause mo-Signalling [5]. The success rate for RRC resume shall exclude setups related to RNA update. It is a percentage. The KPI type is RATIO.
c)	DRBAccessibility  5QI = 100 * W_Resume * (RRC Resume success rate / 100) + W_Idle * Initial DRB setup success rate_5QI / 100) + W_Added * (Added DRB setup success rate_5QI / 100) 
      DRBAccessibility  SNSSAI = 100 * W_Resume * (RRC Resume success rate / 100) + W_Idle * Initial DRB setup success rate_SNSSAI / 100) + W_Added * (Added DRB setup success rate_SNSSAI / 100)
Where: 
[bookmark: _Hlk61350350]RRC Resume success rate = 100* ∑RRC.ResumeSucc.cause /∑(RRC.ResumeAtt.cause - RRC.ResumeFbToSetupAtt.cause), where all but the causes related to RNA update shall be included.
Initial DRB setup success rate_5QI = 100* (∑(RRC.ConnEstabSucc.Cause + RRC.ResumeSuccByFallback.cause) + RRC.ReEstabSuccWithoutUeContext) /(∑(RRC.ConnEstabAtt.Cause + RRC.ResumeFbToSetupAtt.cause) + RRC.ReEstabFbToSetupAtt) * (∑UECNTXT.ConnEstabSucc.Cause/∑ UECNTXT.ConnEstabAtt.Cause)  * (DRB.EstabSucc.5QI - DRB.AddedSucc.5QI) /(DRB.EstabAtt.5QI - DRB.AddedAtt.5QI
Initial DRB setup success rate_SNSSAI = 100* (∑(RRC.ConnEstabSucc.Cause + RRC.ResumeSuccByFallback.cause) + RRC.ReEstabSuccWithoutUeContext) /(∑(RRC.ConnEstabAtt.Cause + RRC.ResumeFbToSetupAtt.cause) + RRC.ReEstabFbToSetupAtt) * (∑UECNTXT.ConnEstabSucc.Cause/∑ UECNTXT.ConnEstabAtt.Cause)  * (DRB.EstabSucc.SNSSAI - DRB.AddedSucc.SNSSAI) /(DRB.EstabAtt.SNSSAI - DRB.AddedAtt.SNSSAI)  
Added DRB setup success rate_5QI = 100* DRB.AddedSucc.5QI / DRB.AddedAtt.5QI  
Added DRB setup success rate_SNSSAI = 100* DRB.AddedSucc.SNSSAI / DRB.AddedAtt.SNSSAI  
W_Resume = ∑RRC.ResumeAtt.cause / (∑RRC.ResumeAtt.cause  + ∑(RRC.ConnEstabAtt.Cause + RRC.ResumeFbToSetupAtt.cause) + RRC.ReEstabFbToSetupAtt + ∑DRB.AddedAtt.5QI)

W_Idle = (∑(RRC.ConnEstabAtt.Cause + RRC.ResumeFbToSetupAtt.cause) + RRC.ReEstabFbToSetupAtt) / (∑RRC.ResumeAtt.cause  + ∑(RRC.ConnEstabAtt.Cause + RRC.ResumeFbToSetupAtt.cause) + RRC.ReEstabFbToSetupAtt + ∑DRB.AddedAtt.5QI)

W_Added = ∑DRB.AddedAtt.5QI / (∑RRC.ResumeAtt.cause  + ∑(RRC.ConnEstabAtt.Cause + RRC.ResumeFbToSetupAtt.cause) + RRC.ReEstabFbToSetupAtt + ∑DRB.AddedAtt.5QI)

The sum over causes for RRC setup shall exclude the establishment cause mo-Signalling [5].
The sum over causes for RRC resume shall exclude the causes related to RNA update [5].
For KPI on SubNetwork level the measurement shall be the averaged over all NRCellCUs in the SubNetwork
d)	SubNetwork, NRCellCU.


5	Conclusion
We ask for endorsement of the proposals 1a, 1b, 1c and 2c above.
Once the endorsement is agreed, the required CRs towards 28.552 and 28.554 will be produced for the SA5 #136e meeting.
