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1	Introduction 
[bookmark: _GoBack]Rel-17 SDT specified MO-SDT to allow small packet transmission for UL-oriented packets. In RAN#94e-meeting, a new R18 WI [1] on MT-SDT for NR was agreed. This is the first discussion in RAN2 for the R18 WI. In this contribution we give our considerations on support of MT-SDT for NR. 
[bookmark: _Ref178064866]2 Discussion 
2.1	Background of MT-EDT 
In Rel-16 LTE NB-IoT enhancement, MT-EDT (Mobile Terminated Early Data Transmission) was specified, including MT-EDT for Control Plane CIoT EPS Optimisation and for User Plane CIoT EPS Optimisation. User Plane CIoT EPS Optimisation is similar to RRC_INACTIVE in NR. Then we think MT-EDT for User Plane CIoT EPS Optimisation can be used as a start-point of the discussion on MT-SDT for NR.
The corresponding stage 2 description of MT-EDT for User Plane CIoT EPS Optimisation [2] is in Annex of MT-EDT. From Uu interface point of view, the mechanism can be summarized with the following characteristics:
· MT-EDT indication is included in the Paging message for the UE over the Uu interface;
· In response to the Paging message including MT-EDT indication, the UE triggers the MO-EDT procedure with a random access preamble not configured for EDT while the UE sends RRCConnectionResumeRequest message with the resume cause mt-EDT and without user data.
Observation 1: According to the procedure of MT-EDT for User Plane CIoT EPS Optimisation, the impact on Uu interface can be summarized with the following characteristics:
· MT-EDT indication is included in the Paging message for the UE over the Uu interface;
· In response to the Paging message including MT-EDT indication, the UE triggers the MO-EDT procedure with a random access preamble not configured for EDT while the UE sends RRCConnectionResumeRequest message with the resume cause mt-EDT and without user data.
2.2.	MT-SDT for NR
Firstly, we need to discuss how or when to trigger a MT-SDT procedure.
In WID, a note that data transmission in DL within paging message is not in scope of this WI is added. There are two possible options for the UE to trigger a MT-SDT procedure:
· Opt 1: Similar as MT-EDT, MT-SDT indication is included in the Paging message. In response to the Paging message, the UE triggers a MT-SDT procedure.
· Opt 2: If MT-SDT is configured and supported in both the UE and the network, the UE always triggers MT-SDT procedure whenever a RAN paging is received.
Opt 1 has already been specified in MT-EDT. And with opt 2, if the size of DL small data to be transmitted is big or the RB of DL small data to be transmitted is not for SDT, the network can send the UE into RRC_CONNECTED mode and all RBs suspended can be re-established if needed. So from the point view of whole procedure, there is no harm for the UE to always trigger MT-SDT procedure. Opt 2 is also feasible. Therefore, we propose RAN2 to consider both two options and discuss further which option is preferred.
Proposal 1: RAN2 to consider both two options to trigger a MT-SDT procedure:
· Opt 1: Similar as MT-EDT, MT-SDT indication is included in the Paging message. In response to the Paging message, a MT-SDT procedure is triggered by the UE.
· Opt 2: If MT-SDT is configured and supported in both the UE and the network, MT-SDT procedure is always triggered by the UE whenever a RAN paging is received.
In MT-EDT, in response to the Paging message including MT-EDT indication, the UE triggers the MO-EDT procedure with a random access preamble not configured for EDT while the UE sends RRCConnectionResumeRequest message with the resume cause mt-EDT and without user data. Similar as MT-EDT, when the UE decides to trigger MT-SDT procedure, R17 MO-SDT procedure is considered as a baseline.
Proposal 2: When MT-SDT procedure is triggered by the UE, it is considered as a baseline that the UE triggers R17 MO-SDT procedure.
In R17, MO-SDT procedure is initiated with either a transmission over RA-SDT or CG-SDT. With these resources dedicated for SDT, bigger size of UL resource can be granted for initial PUSCH transmission. But when MT-SDT procedure is triggered, the UE only needs to send RRCResumeRequest message without small data. The resource for initial PUSCH transmission of MT-SDT procedure is small than that of MO-SDT. If RA-SDT or CG-SDT resource is reused for MT-SDT procedure, waste of UL resource will be led.
Observation 2: If RA-SDT or CG-SDT resource for MO-SDT is reused for MT-SDT procedure, there is waste of resource for initial PUSCH transmission of MT-SDT procedure.
In order to avoid waste of resource for initial UL transmission of MT-SDT procedure, the following options can be considered:
· Opt 1: Legacy RACH resource is used for initial UL transmission of MT-SDT procedure.
· Opt 2: Dedicated resource for MT-SDT is used for initial UL transmission of MT-SDT procedure.
Opt 1 is similar as that for MT-EDT. But similar as MT-SDT, this may need to introduce a new resume cause for MT-EDT to assist the network to distinguish MT-SDT procedure with other procedures. Opt 2 needs to introduce new dedicated resource for MT-SDT. But with this option, a new resume cause for MT-SDT is not needed as the network can distinguish MT-SDT procedure with other procedures. Considering both options are feasible and have advantages and disadvantages, we propose:
Proposal 3: For initial UL transmission of MT-SDT procedure, RAN2 to consider the following options:
· Opt 1: Legacy RACH resource is used for initial UL transmission of MT-SDT procedure.
· Opt 2: Dedicated resource for MT-SDT is used for initial UL transmission of MT-SDT procedure.
[bookmark: _Ref189046994]3 Conclusion
According to the above discussion, the following observations are made:
Observation 1: According to the procedure of MT-EDT for User Plane CIoT EPS Optimisation, the impact on Uu interface can be summarized with the following characteristics:
· MT-EDT indication is included in the Paging message for the UE over the Uu interface;
· In response to the Paging message including MT-EDT indication, the UE triggers the MO-EDT procedure with a random access preamble not configured for EDT while the UE sends RRCConnectionResumeRequest message with the resume cause mt-EDT and without user data.
Observation 2: If RA-SDT or CG-SDT resource for MO-SDT is reused for MT-SDT procedure, there is waste of resource for initial PUSCH transmission of MT-SDT procedure.
Also, the following proposals are formulated:
Proposal 1: RAN2 to consider both two options to trigger a MT-SDT procedure:
· Opt 1: Similar as MT-EDT, MT-SDT indication is included in the Paging message. In response to the Paging message, a MT-SDT procedure is triggered by the UE.
· Opt 2: If MT-SDT is configured and supported in both the UE and the network, MT-SDT procedure is always triggered by the UE whenever a RAN paging is received.
Proposal 2: When MT-SDT procedure is triggered by the UE, it is considered as a baseline that the UE triggers R17 MO-SDT procedure.
Proposal 3: For initial UL transmission of MT-SDT procedure, RAN2 to consider the following options:
· Opt 1: Legacy RACH resource is used for initial UL transmission of MT-SDT procedure.
· Opt 2: Dedicated resource for MT-SDT is used for initial UL transmission of MT-SDT procedure.
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Annex of MT-EDT
[bookmark: _Toc37760222][bookmark: _Toc46498456][bookmark: _Toc52490769][bookmark: _Toc115438333]7.3c	MT-EDT
[bookmark: _Toc37760223][bookmark: _Toc46498457][bookmark: _Toc52490770][bookmark: _Toc115438334]7.3c.1	General
MT-EDT is intended for a single downlink data transmission during the random access procedure.
[bookmark: _Hlk26018104]MT-EDT is initiated by the MME if the UE and the network support MT-EDT and there is a single DL data transmission for the UE.
[bookmark: _Hlk26018283]MT-EDT for Control Plane CIoT EPS Optimisation and for User Plane CIoT EPS Optimisation, as defined in TS 23.401 [17], is characterised as below:
-	Support for MT-EDT for the Control Plane CIoT EPS Optimisation and/or for the User Plane CIoT EPS Optimisation is reported by UE at NAS level;
-	DL data size is included in the S1-AP Paging message for the UE;
-	MT-EDT indication is included in the Paging message for the UE over the Uu interface;
-	For User Plane CIoT EPS Optimisation, the UE has been provided with a NextHopChainingCount in the RRCConnectionRelease message with suspend indication;
[bookmark: _Hlk27215313]-	In response to the Paging message including MT-EDT indication, the UE triggers the MO-EDT procedure for Control Plane CIoT EPS Optimisation or for User Plane CIoT EPS Optimisation if the upper layers request the establishment or resumption of the RRC Connection for Mobile Terminated Call;
-	There is no transition to RRC CONNECTED.
MT-EDT is only applicable to BL UEs, UEs in enhanced coverage and NB-IoT UEs.
//skip//
[bookmark: _Toc37760225][bookmark: _Toc46498459][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.
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