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1. Introduction

In SA3 meeting #96 ad-hoc, SA3 has replied and LS C1-198442/S3-193838 to CT1 that the allocation of a new 5G-GUTI is required for MT EDT for CP CIoT 5GS optimization and UP CIoT 5GS optimization:
"SA3 is pleased to provide CT1 with an answer for their question in the LS on NAS Aspects of Mobile-terminated Early Data (C1-195111) as follows:

CT1 Question to SA3: CT1 kindly asks SA3 to confirm whether the allocation of a new 5G-GUTI will still be required for MT EDT for CP CIoT 5GS optimization and UP CIoT 5GS optimization.

SA3 Response: User privacy protection is one of the main enhancements made in 5GS to address the privacy issues raised by the research community. SA3 confirm that the allocation of a new 5G-GUTI is required for MT EDT for CP CIoT 5GS optimization and UP CIoT 5GS optimization."
This discussion paper attempts to provide technical evaluation to justify that MT-EDT shall not be supported for 5GS.
2. Discussion

2.1 Current SA2 progress on MT-EDT?
In the last SA2 meeting, SA2 has technically endorsed 2 CRs (S2-1910629, S2-1910763) based on message 4 solution for 5GS. In addition, SA2 has replied to RAN2, RAN3 and TSG RAN (S2-1910804) that SA2 has concluded that the UE indicates the capability of supporting MT-EDT via NAS layer and assumed that MT-EDT is implemented on top of MO-EDT (i.e. UE will trigger MO-EDT procedure in response to Paging Request with MT-EDT indication).
It is proposed to add descriptions of supporting the MT-EDT feature for 5GS into the 3GPP TS 23.501 in S2-1910629. And procedures of the feature MT-EDT is proposed to added into the 3GPP TS 23.502 in S2-1910763.
The procedures of MT-EDT excerpted from S2-1910763 are depicted in figure 1 and figure 2 for CP CIoT 5GS optimization and UP CIoT 5GS optimization respectively. As we can see from the figure 1 and figure 2, the network paging procedure is mandatory in procedures for the MT-EDT for both CP CIoT 5GS optimization and UP CIoT 5GS optimization, if AMF decides to initiate the MT-EDT procedure.
Observation 1: SA2 has technically endorsed message 4 solution in which the network initiated paging is mandatory.
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Figure 1: MT-EDT procedure for User Plane CIoT 5GS Optimisation
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Figure 2: MT-EDT for Control Plane CIoT 5GS Optimisation
2.2 SA3 LS impacts on MT-EDT implementation in stage 3
According to the above, SA3 confirm the allocation of a new 5G-GUTI is required for MT-EDT for CP CIoT 5GS optimization and UP CIoT 5GS optimization. According to current stage 3 specification, the AMF shall assign a new 5G-GUTI in the following cases:
"The AMF shall assign a new 5G-GUTI for a particular UE:

a)
during  a successful initial registration procedure;

b)
during a successful registration procedure for mobility registration update; and

c)
after a successful service request procedure invoked as a response to a paging request from the network and before the release of the N1 NAS signalling connection as specified in subclause 5.4.4.1."

The MT-EDT is applied to the UE in 5GMM-IDLE mode, and then according to observation 1 the UE will receive the paging from the network. Hence, to allocate a new 5G-GUTI for MT-EDT for CP CIoT 5GS optimization and UP CIoT 5GS optimization, upon reception of a paging indication, the UE shall act as specified in the current TS 24.501 as below:
"Upon reception of a paging indication, the UE shall stop the timer T3346, if running, and shall initiate:

-
a service request procedure over 3GPP access to respond to the paging as specified in subclauses 5.6.1; or

-
a registration procedure for mobility and periodic registration update over 3GPP access to respond to the paging as specified in subclauses 5.5.1.3."

Regardless of whether the UE initiates a service request procedure or a registration procedure for mobility and periodic registration update, the UE shall enter 5GMM-CONNECTED mode in order to 5G-GUTI rellocation.
However, the purpose of MT-EDT is to send MT data which can be transmitted in one transport block to improve DL transmission efficiency and/or UE power consumption without the UE entering 5GMM-CONNECTED mode. Once the UE entering 5GMM-CONNECTED mode, all required RRC resources was already activated and hence the whole MT-EDT will become useless as the procedures do not improve DL transmission efficiency and/or UE power consumption. Thus, SA3 LS makes implementation of the MT-EDT in the stage 3 becomes useless.
Observation 2: SA3 LS makes implementation of the MT-EDT in the stage 3 becomes useless.

3. Proposals

According to the above analysis, the MT-EDT becomes useless based on SA3 confirmation. Although SA2 has technically endorsed message 4 based solution of MT-EDT, we should not specify anything in the stage 3 as security and privacy is red-line for 3GPP system. Since security issues make it meaningless to specify the MT-EDT, the feature MT-EDT shall not be supported for 5GS.

Proposal #1: It proposes to not implement the MT-EDT for 5GS in stage3.

As the SA3 reply LS only sent to CT1, while the MT-EDT involves SA2, RAN2, RAN3 and CT4 as well. Hence, we would propose:
Proposal #2: It proposes to send an LS to SA2, RAN2, RAN3, and cc SA3 and CT4 for CT1’s conclusion on MT-EDT for 5GS.

4. Conclusion

This discussion paper discussed whether the feature MT-EDT for 5GS is supported. Based on the discussion, following observations were provided:
Observation 1: SA2 has technically endorsed message 4 solution in which the network initiated paging is mandatory.
Observation 2: SA3 LS makes implementation of the MT-EDT in the stage 3 becomes useless.

Based on above observations, following proposals were provided:

Proposal #1: It proposes to not implement the MT-EDT for 5GS in stage3.
Proposal #2: It proposes to send an LS to SA2, RAN2, RAN3, and cc SA3 and CT4 for CT1’s conclusion on MT-EDT for 5GS.

Draft LS is captured in C1-198493.
