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Abstract of the contribution: Proposes MT EDT support for 5GC.
1. Discussion
1.1
5G GUTI allocation for 5G CIoT MT data

SA3 has an agreement that upon receiving Service Request message sent by the UE in response to a Paging message, the AMF shall send a new 5G-GUTI to the UE. 

This means that for every MT data delivery initiation from CM-IDLE, which requires Network initiated service request procedure, the AMF needs initiate UE Configuration Update procedure to allocate a new 5G GUTI. 
This requirement provides a benefit compared to EPC in terms of confidentiality. 

However, it increases signalling overhead compared to EPC CIoT MT data, by adding one DL NAS message and one UL NAS message, before the UE connection can be released. For small data communication, where it would be ideal for the UE to return to a low power state as soon as possible (e.g. deep sleep), it also increases the time needed to stay connected, and therefore it increases battery consumption per MT data transaction

Note that this additional two NAS messages are required regardless of whether MT EDT is used or not. 

	Observation 1: The 5G requirement of 5G GUTI allocation at every Network initiated service request procedure from CM IDLE state, increases signalling overhead and power consumption for 5G CIoT MT data compared to EPC CIoT MT data. 

	Observation 2: This issue is general for 5G CIoT, and it is not introduced by 5G MT-EDT.


As previously mentioned, this suboptimality is made worse for the case of CP CIoT 5GS optimization and UP CIoT 5GS optimization for the case of one DL message only. 
To quantify the amount of signalling overhead required by one DL message transmission, let’s use as example Control Plane CIoT 5GS optimization used for one DL message initiated when the UE is in CM-IDLE:

Then the following steps occur when the UE receives the paging message

1)     RRC connection establishment is completed, UE in RRC connected. (4 messages)

2)     UE responds with service request message (1 message) 
3)     AMF sends DL NAS transport with data (1 message)
4)      AMF also sends UE Configuration Update for GUTI reallocation (1 message)
5)      UE responds to UE Configuration Update response (1 message)
6)      AMF releases N2 connection / RAN releases RRC connection (1 message)
	Observation 3: The CP CIoT 5GS optimization procedure for MT data whole procedure requires 9 over-the-air messages to send only one DL data packet.  


Similar numbers can be found for UP CIoT 5GS optimization procedure.

This level of signalling overhead is clearly not acceptable, especially considering that 5G CIoT should be better or at least equally performing compared to EPC CIoT, and EPC CIoT:

1. Does not have the GUTI allocation overhead requirement (2 NAS messages)

2. Supports MT-EDT which furthers optimizes MT small data transmission for one or 2 messages.
	Conclusion 1: The current performance of MT small data transmission for 5G CIoT for one DL message is not acceptable, as it has much more over-the-air signalling overhead than EPC CIoT case.


1.2
Signalling overhead reduction for MT small data

Clearly, there are two aspects that need to be addressed to achieve the necessary goal of providing a 5G CIoT MT small data performance (in terms of signalling overhead and power consumption) equal or better than EPC CIoT MT small data:

1. Suppot MT EDT also for 5G CIoT.

2. Find an efficient solution for 5G GUTI allocation during MT small data.
Note that even though 5G GUTI allocation is a generic requirement, the relative increase in overhead for the case of several small data packets is not as high, as the UE needs to stay connected for several messages anyway. So the 5G GUTI allocation optimization may be limited to MT EDT. 

In SA2#136, S2-1911720 introduced a solution for 5G MT-EDT that also optimizes 5G GUTI allocation by picgybacking the newly allocated 5G GUTI in the existing signalling for both CP CIoT 5GS optimization procedure and UP CIoT 5GS optimization procedure. CRs S2-2000263 (TS 23.501) and S2-2000264 (TS 23.502) submitted to this meeting SA2#136-AH show the details of this solution.
To quantify the amount of signalling overhead required by one DL message transmission in the proposed optimization, let’s use as example Control Plane CIoT 5GS optimization used for one DL message initiated when the UE is in CM-IDLE:

Then the following steps occur when the UE receives the paging message

1.      UE responds with service request (3 message)

2.      AMF sends NAS message with data and GUTI reallocation in N2 release message

3.      RAN sends RRC release message with NAS message (data, GUTI reallocation) (1 message)
	Observation 4: The proposed procedure requires only 4 over-the-air messages to send one DL data packet using MT EDT for CP CIoT 5GS optimization procedure. This is a reduction of 5 over-the-air messages compared to the case with no optimization.


Similar numbers can be found for UP CIoT 5GS optimization procedure.

	Conclusion 2: 5G MT EDT with 5G GUTI allocation optimization significantly reduces over-the-air signalling, and hence power consumption for the case of one DL data packet only, and hence should be adopted.


2.
Proposal

To adopt 5G MT EDT with 5G GUTI allocation optimization proposal as described in CRs S2-2000263 (TS 23.501) and S2-2000264 (TS 23.502). 
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