3GPP TSG-RAN WG3 Meeting #119 
R3-230727
Athens, Greece, 27th February - 3rd March, 2023
Agenda Item:
20.2
Source:
Samsung
Title:
Discussion on MT-SDT
Document for:
Discussion
1 Introduction
In this meeting, the first discussion on MT-SDT will be started. Below is the objective in the WID [1]:
	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.  


In RAN2#120 meeting, some agreements on MT-SDT were made as below:
	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 RAN3 impact of MT-SDT based on the WID and the RAN2’s agreement. 

2 Discussion
We can first start the discussion based on the MT-EDT (Early Data Transmission) in LTE. The figure below shows the procedure of MT-EDT in [2]. 

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.
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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.

The biggest difference between MT-EDT and MT-SDT will be the status of UE, that is, the data will be transferred to the UE which is in the RRC_INACTIVE state. Therefore, the RAN paging is used. 
Observation 1. In MT-SDT, RAN paging is used unlike MT-EDT which uses CN paging. 
Considering RAN paging, enhancement in the procedure between the last serving gNB and the new serving gNB, as we did in MO-SDT. When UE is attached to the new gNB, the last serving gNB should transmit RAN PAGING message to the new gNB. Addition to the existing RAN PAGING message, the information of DL (small) data should be included. 

Observation 2. RAN PAGING message should be enhanced to support the scenario the UE attached to the new gNB. 
Proposal 1. RAN3 agree to include MT-SDT related information in the RAN PAGING message in the XnAP interface. 
The figure below shows the simplified procedure described above. 
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Figure: Procedure of MT-SDT
Another aspect for RAN3 to consider is whether to trigger MT-SDT by last serving gNB.

Recall that in R17 for MO-SDT, the sdt-DataVolumeThreshold IE is defined in SIB1 for UE to decide whether SDT can be initiated. If the data volume does not exceed this threshold, then UE can initiate MO-SDT procedure.

While for MT-SDT in R18, the question is similar: when the DL data arrives at the last serving gNB, what information can be considered for the last serving gNB to determine whether to trigger MT-SDT. In our understanding, the solution to such open issue may have spec impact when we consider CP-UP separation architecture, i.e., when the DL data arrives at CU-UP, what information should be provided from CU-UP to CU-CP in order for CU-CP to trigger Paging or RAN Paging procedure may have E1AP impact.

Observation 3. When the DL data arrives at CU-UP, what information should be provided from CU-UP to CU-CP in order for CU-CP to trigger Paging or RAN Paging procedure due to MT-SDT may have E1AP impact.

The first sub-question is, which node to decide to trigger Paging/RAN Paging due to MT-SDT, before answering this question, our understanding is that the threshold-based solution can be reused for the last serving gNB to trigger MT-SDT, similar as the one defined in R17.

Then to answer the above question, there are basically two options on the table,

· Option 1: CU-CP to decide whether to trigger MT-SDT

· Option 2: CU-UP to decide whether to trigger MT-SDT

The selection of one of the two options will result in what information to be signalled over E1AP: if Option 1 is selected, the CU-UP needs to notify e.g. the data volume of the received DL data, then the CU-CP can determine whether to trigger MT-SDT depending on e.g. such data volume. While if Option 2 is selected, the CU-UP needs to indicate CU-CP to trigger Paging/RAN Paging related to MT-SDT when CU-UP detects that the received DL data does not exceed the threshold.

In addition, if Option2 is selected, whether the threshold can be configured/modified by CU-CP or configured by OAM needs to be further discussed.

Proposal 2. The threshold-based solution can be reused for the last serving gNB to trigger MT-SDT.
Proposal 3. RAN3 is kindly asked to discuss which node (CU-CP v.s. CU-UP) to decide whether to trigger MT-SDT.
Note that current E1AP has already defined DL Data Notification procedure for CU-UP to indicate the detection of DL data arrival for the UE, our understanding is that the procedure can be reused with potential enhancement to support MT-SDT. 
Proposal 4. Take DL Data Notification procedure over E1AP as baseline to support MT-SDT.

3 Conclusion
Observation 1. In MT-SDT, RAN paging is used unlike MT-EDT which uses CN paging. 
Observation 2. RAN PAGING message should be enhanced to support the scenario the UE attached to the new gNB. 
Proposal 1. RAN3 agree to include MT-SDT related information in the RAN PAGING message in the XnAP interface. 
Observation 3. When the DL data arrives at CU-UP, what information should be provided from CU-UP to CU-CP in order for CU-CP to trigger Paging or RAN Paging procedure due to MT-SDT may have E1AP impact.

Proposal 2. The threshold-based solution can be reused for the last serving gNB to trigger MT-SDT.
Proposal 3. RAN3 is kindly asked to discuss which node (CU-CP v.s. CU-UP) to decide whether to trigger MT-SDT.
Proposal 4. Take DL Data Notification procedure over E1AP as baseline to support MT-SDT.
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