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Introduction

Trace function support was discussed in last RAN3 meeting, trace procedures are introduced for EN-DC.Start Trace / Deactivate Trace messages are added over X2 interface, and Trace Activation IE is also added in the SGNB ADDITION REQUEST message.
Discussion

2.1 Trace function requirement in SA5
According to TS32.421 [1]:

5.2
Requirements for Trace data

The high level requirements for Trace data, common to both Management activation/deactivation and Signalling Based Activation/Deactivation, are as follows:

-
The Trace records have to contain Information Elements or signalling messages from control signalling and/or the characteristics of the user data. The following list contains the Network Elements and the Traceable interfaces in the NEs where tracing is needed:

-
MSC Server: A, Iu-CS, Mc and MAP (G, B, E, F, D, C) interfaces; CAP

-
MGW: Mc, Nb-UP, Iu-UP

-
HSS: MAP (C, D, Gc, Gr) Cx, S6a and S6d interfaces and location and subscription information

-
EIR: MAP(F), S13, S13’, MAP (Gf)

-
SGSN: Gb, Iu-PS, Gn, MAP (Gr, Gd, Gf), CAP (Ge) Gs, S6d, S4, S3 and S13' interfaces

-
GGSN: Gn, Gi and Gmb interfaces

-
S-CSCF: Mw, Mg, Mr and Mi interfaces

-
P-CSCF: Gm and Go interfaces

-
RNC: Iu-CS, Iu-PS, Iur, Iub and Uu interfaces

-
BM-SC: Gmb interface

-
e-NodeB: S1-MME, X2, Uu

-
MME: S1-MME, S3, S6a, S10, S11, S13, N26

-
Serving Gateway: S4, S5, S8, S11

-
PDN Gateway: S2a, S2b, S2c, S5, S6b, Gx, S8, SGi

-
AUSF: N12, N13

-
AMF: N1, N2, N8, N11, N12, N14, N15, N20, N22, N26

-
NEF: N29, N30, N33

-
NRF: N27

-
NSSF: N22, N31

-
PCF: N5, N7, N15

-
SMF: N4, N7, N10, N11, S5-C

-
SMSF: N20, N21

-
UDM: N8, N10, N13, N21

-
UPF: N4

-
AF: N5, N33

-
NG-RAN node: NG-C, Xn-C, Uu, F1-C, E1-C
On our understanding, the requirement in SA5 is clear, both Management activation/deactivation and Signalling Based Activation/Deactivation function should be supported on all the relative interfaces on RAN side in R15.
Proposal1: Both Management activation/deactivation and Signalling Based Activation/Deactivation function should be supported on all the relative interfaces on RAN side in R15.
2.2 Impact analysis

For EN-DC case, the Trace function has been supported over S1 and X2 interface, we can consider it has been completed in our TSs.

For NR SA case, as mentioned above, trace function should be supported over NG, Xn, F1 and E1 interfaces within the scope of RAN3. In CU-DU split and CP-UP separation case, the ability to trace on both sides of the interfaces is necessary and important for operators to monitor the network performance.
NG interface: 

The following trace related procedures are introduced over NG interface:

- Trace Start;

- Trace Failure Indication;

- Deactivate Trace;

- Cell Traffic Trace;

- Trace can be initiated with including Trace Activation IE in the INITIAL CONTEXT SETUP REQUEST message and the HANDOVER REQUEST message.

Stage2 in TS38.410 and stage3 in TS38.413 are completed.

Xn interface: 

Trace can be initiated with including Trace Activation IE in the HANDOVER REQUEST message and the RETRIEVE UE CONTEXT RESPONSE message.

Stage3 in TS38.423 is completed.
F1 interface:
Option1)

In order to fully support the Trace function on DU side, the following procedures need to be introduced:

- Trace Start;

- Trace Failure Indication;

- Deactivate Trace;

- Cell Traffic Trace;

- Trace can be initiated with including Trace Activation IE in the UE CONTEXT SETUP REQUEST message.

Option2)
Another simplified solution is listed as blow, which allows DU to record the UE associated signalling based on Trace control message received from NGC and report to TCE individually:

- Trace can be initiated with including Trace Activation IE in the UE CONTEXT SETUP REQUEST message and the UE CONTEXT MODIFICATION REQUEST message.

- Trace can be stopped with including Trace Deactivation IE in the UE CONTEXT MODIFICATION REQUEST message.

The corresponding stage2 and stage3 work need to be completed in R15.

E1 interface:
Similar like F1 interface, there are two option2 to support Trace function.

Option1)

In order to fully support the Trace function on UP side, the following procedures need to be introduced:

- Trace Start;

- Trace Failure Indication;

- Deactivate Trace;

- Cell Traffic Trace;

- Trace can be initiated with including Trace Activation IE in the BEARER CONTEXT SETUP REQUEST message.

Or alternatively, the simplified solution is:

Option2)
- Trace can be initiated with including Trace Activation IE in the BEARER CONTEXT SETUP REQUEST message and the BEARER CONTEXT MODIFICATION REQUEST message.

- Trace can be stopped with including Trace Deactivation IE in the BEARER CONTEXT MODIFICATION REQUEST message.

The corresponding stage2 and stage3 work need to be completed in R15.

Proposal2: For F1 and E1 interfaces, the above stage2 and stage3 work need to be completed in R15 in order to support Trace function.

For MR-DC case, since we introduced Trace Start and Deactivate Trace procedures for EN-DC, we may also consider to introduce them over Xn interface, and introduce Trace Activation IE in the S-NODE ADDITION REQUEST message.
Proposal3: For MR-DC, we may also consider to introduce Trace Start and Deactivate Trace procedures over Xn interface and allow to initiate Trace with the related UE associated signalling.
3. Conclusion

It is proposed to approve the following proposals:

Proposal1: Both Management activation/deactivation and Signalling Based Activation/Deactivation function should be supported on all the relative interfaces on RAN side in R15.
Proposal2: For F1 and E1 interfaces, the above stage2 and stage3 work need to be completed in R15 in order to support Trace function.

The corresponding stage2 and stage3 CRs of Option2) are provided in [2][3][4][5].

Proposal3: For MR-DC, we may also consider to introduce Trace Start and Deactivate Trace procedures over Xn interface and allow to initiate Trace with the related UE associated signalling.
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