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1.
MT-EDT for 5GC
1.1
Whether and how to support MT-EDT for 5GC in Rel-16
1.1.1
Description
1.1.1.1
Whether to support MT-EDT for 5GC in Rel-16

Mobile Terminated Early Data Transmission (MT-EDT) enables power and signalling efficient delivery of single downlink data transmission.
MT-EDT has already been introduced for NB-IoT/WB-EUTRAN connected to EPC. MT-EDT has on the other hand not been agreed yet for NB-IoT/WB-EUTRA connected to 5GC due to concerns on how to support 5G-GUTI reallocation during MT-EDT procedures.

The background of this is the following difference between 5GC and EPC: In 5GC there is an SA3 requirement to reallocate a new 5G GUTI also during MT-EDT for CP CIoT 5GS optimization and UP CIoT 5GS optimization procedures.
Solutions were proposed in earlier meetings to support GUTI re-allocation as part of MT-EDT procedures but no solution has been agreed yet.
1.1.1.2
Support of GUTI re-allocation during MT-EDT procedure

It has been proposed to support 5G GUTI re-allocation as follows:

-
AMF sends a new 5G-GUTI to the UE during MT-EDT for CP CIoT 5GS optimization and UP CIoT 5GS optimization procedures in RRC Message 4;

-
UE stores the new 5G-GUTI without sending an immediate NAS acknowledgement;
-
AMF considers both the new 5G-GUTI and the old 5G-GUTI valid until it receives the next NAS message from the UE that uses the new 5G-GUTI (i.e. the next NAS message from the UE that uses the new 5G-GUTI acknowledges the new 5G-GUTI).
1.1.1.3.
AMF paging strategy after MT-EDT with 5G-GUTI re-allocation
AMF paging strategy is typically up to implementation; however in the context of MT-EDT with 5G-GUTI reallocation paging strategy enhancements could be considered.

As per clause 1.1.1.2, AMF has an old and a new 5G-GUTI that AMF considers valid for the UE after MT-EDT with 5G-GUTI reallocation. If AMF needs to page the UE then AMF has to select with which 5G-GUTI to page the UE (first).

Two options exist:

Option 1: Leave it up to AMF implementation with which 5G-GUTI to page the UE first.

Option 2: Specify the following enhancement:
-
If the RAN cannot deliver the NAS container with the new 5G-GUTI to the UE (see clause 1.1.1.2), then the RAN node shall send a N2 NAS Non Delivery Indication message to AMF.
-
If the AMF has to page the UE after MT-EDT for CP CIoT 5GS optimization or UP CIoT 5GS optimization was the last procedure, i.e. if a new 5G-GUTI has been reassigned using the scheme described in clause 1.1.1.2, then depending on whether AMF received a N2 NAS Non Delivery Indication:

-
if the AMF did not receive an N2 NAS Non Delivery Indication then AMF first uses the new 5G-S-TMSI from the new 5G-GUTI for paging for an implementation dependent number of paging attempts; 

-
if the AMF did receive an N2 NAS Non Delivery Indication then AMF first uses the old 5G-GUTI for an implementation dependent number of attempts.
1.1.1.4
Local 5G TMSI derivation using an offset
As an alternative to the solution described in clause 1.1.1.2, the following has been proposed (see S2-2002259):

-
UE and AMF negotiate as part of the Registration procedure that during MT-EDT new 5G-TMSI values will be derived locally in UE and AMF using an offset value selected by AMF;

-
Based on this, UE and AMF locally derive a new 5G-TMSI value by offsetting the previous 5G-TMSI during each MT-EDT procedure.

1.1.2
Companies View
Question 1: Should MT-EDT be supported for 5GC in Rel-16?
	Company Name 
	Company View
(Yes/No)
	Notes

	Qualcomm
	Yes
	We think it is important to complete this feature in rel.16 in order to have CIoT feature parity between EPC and 5GC.

	
	
	

	
	
	

	
	
	


Question 2: Should 5G-GUTI re-allocation be supported as described in clause 1.1.1.2?
	Company Name 
	Company View
(Yes/No)
	Notes

	Qualcomm
	Yes
	5G GUTI re-allocation after paging is a 5G system requirement, and in order for MT-EDT to be efficient, a new 5G GUTI needs to be derived without the need of additional messages (e.g. UE Configuration Update). Also, explicit signalling of 5G-GUTI in existing messages during MT-EDT is the most efficient and less impacting solution. 

	
	
	

	
	
	

	
	
	


Question 3: Should AMF paging strategy after MT-EDT with 5G-GUTI re-allocation be left for implementation (Option 1 in clause 1.1.1.3) or should Option 2 described in clause 1.1.1.3 be specified?
	Company Name 
	Company View
(Yes/No)
	Notes

	Qualcomm
	Option 2 but we can also be ok with Option 1
	We think option 2 optimises the AMF behaviour since taking into account the NAS Non Delivery Indication of the NAS PDU can optimise the paging strategy. We though can also be ok with Option 1 is more preferred by infra vendors

	
	
	

	
	
	

	
	
	


Question 4: Should local 5G TMSI derivation using an offset as described in clause 1.1.1.4 be supported instead of explicitly signaling the new 5G-GUTI (as described in clause 1.1.1.2)?
	Company Name 
	Company View
(Yes/No)
	Notes

	Qualcomm
	No
	We don’t think this “implicit local derivation” of 5G TMSI solves the issue at hand, which is to ensure that UE and AMF agree on which 5G-GUTI/5G-TMSI to use.
AMF still

- needs to keep the UE's old and new 5G-TMSI;

- needs to page the UE with old and new 5G-TMSI if the UE does not respond to paging with e.g. the new 5G-TMSI.

This is because the AMF does not know whether the UE successfully received the last RRC message of the MT-EDT procedure. This means the AMF cannot be sure that the UE has changed to the new 5G-TMSI or not. 

As a result, the AMF can only use the new 5G TMSI after it receives an UL NAS PDU from the UE. 
Therefore this solution adds unnecessary complexity (new negotiation in registration procedure, new 5G-TMSI derivation algorithm in the UE and AMF) while not offering any benefits over the solution described in clause 1.1.1.2.

	
	
	

	
	
	

	
	
	


1.1.3
Summary

Editor’s Note: This clause should contain the brief summary of companies view e.g. n# of companies prefer to go with option A vs. m# of companies prefer to go with option B.
1.1.4
Proposed Way Forward 
Editor’s Note: This clause should contain propose a way forward. For e.g. Given that majority of companies prefer to go with option A, it is proposed that Option A is agreed as way forward.
