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1. Introduction
We have already finished MO-SDT including RA-SDT and CG-SDT in Rel-17. In Rel-18, we will design MT-SDT as SDT enhancement, the scope of the Rel-18 MT-SDT WID (RP-213583) is as below.
	4.1	Objective of SI or Core part WI or Testing part WI
Specify the support for paging-triggered SDT (MT-SDT) [RAN2, RAN3]
· MT-SDT triggering mechanism for UEs in RRC_INACTIVE, supporting RA-SDT and CG-SDT as the UL response;
· MT-SDT procedure for initial DL data reception and subsequent UL/DL data transmissions in RRC_INACTIVE.
Note: Data transmission in DL within paging message is not in scope of this WI.  



Before RAN3 starts this WID, RAN2 has got some progress in the last RAN2 #120 meeting, which can be seen as useful input for RAN3 discussion. 
Agreements
1. For RAN paging, MT-SDT indication (at least one bit) is explicitly included per UE via a paging message.  FFS if more information for MT-SDT are needed FFS what the indication will be called.  FFS signalling details
2. Rel-18 MT-SDT after the MT-SDT paging trigger is detected, RA-SDT and CG SDT solutions/procedures specified in Rel-17 is re-used as a baseline.  The detailed triggers will be discussed on case by case.  FFS on resources used for access  
3. UE can use non-SDT random access resources for accessing the network for an MT-SDT transfer.  The UE can also use the configured grant resources and/or MO-RA resources.  
4. The network should be able to differentiate why the UL access was triggered, i.e. implicit or explicit indication by the UE. 
5. MT-SDT is data that belongs to bearers that are configured for SDT.    FFS whether the configuration is MO-SDT or MT-SDT specific.  The network can only trigger MT-SDT if the data belongs to those bearers. 
6. It is possible for the network to configure only MT-SDT without MO-SDT RA resources and/or CG-SDT.  Subsequent UL/DL data belonging to SDT bearers while in INACTIVE is allowed like MO-SDT procedure.  FFS stage 3 details
7. New Resume cause in RRC resume will be introduced, one code point MT-SDT indication

This contribution addresses to analyse RAN3 impact on the Stage 2 issues for this Rel-18 MT-SDT WID.
2. Discussion
2.1. Background
[bookmark: _GoBack]In Rel-16, LTE MT-EDT for User Plane CIoT EPS Optimisation has been specified, which can be used as reference for Rel-18 NR MT-SDT. The Stage-2 description of LTE MT-EDT procedure for UP solution is copied from TS36.300 as below.
	[bookmark: _Toc46498459][bookmark: _Toc37760225][bookmark: _Toc52490772][bookmark: _Toc115438336]7.3c.3	MT-EDT for User Plane CIoT EPS Optimisation
The MT-EDT procedure for User Plane CIoT EPS Optimisation is illustrated in Figure 7.3c-2.


Figure 7.3c-2: MT-EDT for User Plane CIoT EPS Optimisation
1.	Upon arrival of downlink data, the SGW may send the DL data size to the MME for MT-EDT consideration by the MME.
2.	The MME includes the DL data size in the S1-AP PAGING message to assist eNodeB in triggering MT- EDT.
3.	If the data can fit in one single downlink transmission according to the UE category included in the UE Radio Capability for Paging provided in the S1-AP Paging message, the eNB includes mt-EDT indication in the Paging message for the UE.
4.	The UE initiates the MO-EDT procedure for the User Plane CIoT EPS Optimisation as described in clause 7.3b.3/ figure 7.3b-2 with the following differences:
-	In step 0, the UE selects a random access preamble not configured for EDT;
-	In step 1, the UE sends RRCConnectionResumeRequest message with the resume cause mt-EDT and without user data.
-	In step 4, the MME may include the Pending Data Indication in the S1AP UE Context Resume Response message to notify the eNB of further data traffic in excess of that initially signalled in step 2. The eNB may use this indication to decide whether to release the UE.



Compared the LTE MT-EDT with NR MT-SDT, there are at least some difference as below.
	
	
	LTE MT-EDT
	NR MT-SDT

	1
	Which node decides to trigger MT-EDT/MT-SDT
	MME
	gNB

	2
	One shot vs multiple shot during a EDT procedure
	One shot
	Multi-shot

	3
	UE RRC status, i.e., IDLE vs RRC inactive
	IDLE
	RRC inactive

	4
	Support of RNA paging
	Not support
	Support

	5
	UL resource for Paging response
	Legacy RACH
	Pending to RAN2

	
	
	
	



2.2. Initiate MT-SDT procedure by RAN Paging
2.2.1. MT-SDT indication information
In NR, since UE is in RRC_inactive mode, the NG interface connection is still existed, both DL data and DL NAS signalling are transmitted to NG-RAN from 5GC. 
Observation 1: It is the anchor node to receive DL data from 5GC. In case of split gNB, it is the anchor node’s CU-UP to receive the DL user data.
In Rel-17 MO-SDT, both UL user data and UL NAS signalling (i.e., SRB2) are supported for MO-SDT. For the same reason, MT-SDT includes DL user data transmission and DL NAS signalling transmission.
Proposal 1: MT-SDT includes both DL user data transmission and DL NAS signalling transmission.
According to the WID, it is to use RAN paging procedure to trigger MT-SDT in the RAN area. In this RAN area, only the anchor gNB stores the UE context, e.g., MT-SDT bearer information (SDT bearer Identity). 
Observation 2: Only the anchor gNB has acknowledged of MT-SDT bearer information, other than other gNBs within the RAN area.
Up receipt of DL data/DL NAS signalling from UPF/AMF, since only anchor gNB is aware of the MT-SDT bearer information, the anchor gNB can decide whether the receiving DL data/DL NAS signalling transmission is allowed /expected to use MT-SDT. 
In LTE MT-EDT, because only one shot EDT is supported, the eNB judges to initiate MT-EDT based on that DL data size received from CN is lower than MT-EDT data volume threshold configured in eNB. However, for NR MT-SDT, because multi-shot SDT is supported, the anchor gNB can segment the received DL data into several packets during MT-SDT procedure. 
1. For RAN paging, MT-SDT indication (at least one bit) is explicitly included per UE via a paging message.  FFS if more information for MT-SDT are needed FFS what the indication will be called.  FFS signalling details

So that, as well as RAN2’s agreement as above, when anchor gNB sends RAN paging message to other gNBs, it shall sends MT-SDT information (i.e., MT-SDT indication, but no need to send the each of MT-SDT bearer Identity) within the RAN paging message. Otherwise, the other gNB has no idea to include MT-SDT indication within Uu Paging message.
Proposal 2: If DL data/signalling is received and its related MT-SDT is configured, the anchor gNB can send MT-SDT indication within Xn RAN paging message to other gNBs within the RAN area, to indicate MT-SDT is allowed/expected.

2.2.2. MT-SDT assistant information
For NR MO-SDT, sdt-DataVolumeThreshold IE is per cell specific parameter which is broadcast via SIB1, and the UE decides whether to initiate MO-SDT only if amount of UL data is above such threshold. The similar principle assumes to be applied to MT-SDT. For MT-SDT, the MT-SDT data volume threshold is configured by each of cell of other gNBs. It is useful for the anchor gNB to transmit the DL data size based its receiving DL data as well as the MT-SDT indication to other gNBs. Up receives the MT-SDT indication, then the other gNBs within the RAN paging area can judges whether MT-SDT is allowed based on the comparison between DL data size and MT-SDT volume threshold.
In LTE MT-EDT, if subsequent data arrives, the MME may include the Pending Data Indication in the S1AP UE Context Resume Response message to notify the eNB of further data traffic. Since subsequent data transmission is possible,  in NR MT-SDT, if the anchor gNB receives multiple packets, the anchor gNB can send "single/multiple packets" indicator to other gNBs to notify whether subsequent SDT transmission is expected  in excess of singalled DL data size. (Or, the gNB may support traffic classification/service awareness functions to identify whether subsequent SDT transmission is expected).
In case of split gNB, once DL user data arrives at the anchor gNB’s CU-UP, the anchor gNB’s CU-UP can send the DL data size and the "single/multiple packets" indicator for the suspended SDT bearer to the anchor gNB’s CU-CP. Then, the anchor gNB’s CU-CP can include these information in Xn paging message to all the other gNB within the RAN notification area. 
However, for the DL NAS signalizing (SRB2) if configured with MT-SDT, the DL data size is not needed and will not be transferred from anchor gNB-CU-UP to anchor gNB-CU-CP and from anchor gNB to other gNBs within the RAN area.
Proposal 3: Upon reception of MT-SDT data from UPF, the anchor gNB sends Xn paging message including an optional MT-SDT assistant information (e.g., MT-SDT data size, "single/multiple packets" indicator) as well as MT-SDT indication to other gNBs within in the RAN area. In case of split anchor gNB, the optional MT-SDT assistant information is sent from CU-UP to CU-CP.
2.2.3. Whether UE or network to initiate MT-SDT procedure
In Rel-17 MO-SDT, it is the UE to decide MO-SDT initiation. The UE can decide to initiate MO-SDT procedure based on the UL data volume threshold and UL data size and RSRP thresholds.
In Rel-18 MT-SDT, upon reception of Uu paging message including MT-SDT indication, the UE shall decide whether to initiate MT-SDT procedure based on the e.g., MT-SDT indication, DL data volume threshold, DL data size and DL RSRP threshold. 
7. New Resume cause in RRC resume will be introduced, one code point MT-SDT indication.

According to RAN2’s latest agreement, upon reception Uu paging MT-SDT indication, the UE based on its judgement, can decide to initiate MT-SDT procedure (by “New Resume cause in RRC resume will be introduced, one code point MT-SDT indication”). The UE can also decide not to initiate MT-SDT procedure even through receiving Uu paging including MT-SDT indication.
Observation 3: According to RAN2’s agreement, RAN3 thinks it is the UE to initiate MT-SDT procedure.


Fig 1: RAN Paging for MT-SDT initiation
2.3. Overall MT-SDT procedure
In above section 2.1 background, for LTE MT-EDT, when UE receives Uu paging message and recognizes the Uu paging is for MT-EDT, it initiates the MO-EDT procedure.
Similarly, in order to reuse Rel-17 MO-SDT procedures as much as possible, RAN2 agreed to use Rel-17 MO-SDT as baseline.
2. Rel-18 MT-SDT after the MT-SDT paging trigger is detected, RA-SDT and CG SDT solutions/procedures specified in Rel-17 is re-used as a baseline.  The detailed triggers will be discussed on case by case.  FFS on resources used for access  

So that, we can provide the following overall MT-SDT procedure.


Fig 2: Overall MT-SDT procedure
3. Conclusion
After the above analysis, we provide the following observations and proposals
Observation 1: It is the anchor node to receive DL data from 5GC. In case of split gNB, it is the anchor node’s CU-UP to receive the DL user data.
Proposal 1: MT-SDT includes both DL user data transmission and DL NAS signalling transmission.
Observation 2: Only the anchor gNB has acknowledged of MT-SDT bearer information, other than other gNBs within the RAN area.
Proposal 2: If DL data/signalling is received and its related MT-SDT is configured, the anchor gNB can send MT-SDT indication within Xn RAN paging message to other gNBs within the RAN area, to indicate MT-SDT is allowed/expected. 
Proposal 3: Upon reception of MT-SDT data from UPF, the anchor gNB sends Xn paging message including an optional MT-SDT assistant information (e.g., MT-SDT data size, "single/multiple packets" indicator) as well as MT-SDT indication to other gNBs within in the RAN area. In case of split anchor gNB, the optional MT-SDT assistant information is sent from CU-UP to CU-CP. 
Observation 3: According to RAN2’s agreement, RAN3 thinks it is the UE to initiate MT-SDT procedure.
4. Text proposal 

4.1. TP to TS 38.300
=======================================================================
[bookmark: _Toc83657282][bookmark: _Toc115390240]18.X	MT-SDT procedure


Figure 18.X-1: Overall MT-SDT procedure
<The step description will be added later>
4.2. TP to TS 38.401
==================================================================
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Figure 8.18.X-1: Overall MT-SDT procedure
<The step description will be added later>
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