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Introduction
The MO-SDT including RACH based SDT and CG based SDT was specified in Release 17. The Release 18 WID on MT-SDT was approved in RAN#94 meeting. The objective of this WID is listed below[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.
Both MO-SDT in both split and aggregated architecture were supported in Release 17. In order to support MO-SDT configuration and resume procedures in split architecture, some new indicators, i.e., SDT Indicator Setup， ResumeforSDT, and SDT Continue ROHC, were introduced in E1AP to indicate which bearer(s) are SDT bearers and whether SDT bearers need to be resumed. This paper aims to analyse the standard impact on RAN3 and provide some proposals. 
Discussion
Xn impact 
[bookmark: _GoBack]When the DL data packets for MT-SDT DRBs or NAS signalling arrive at anchor gNB, it might evaluate whether the trigger conditions of MT-SDT procedure is satisfied. Here the trigger conditions include whether all the DL arrived data packets are configured SDT and whether the data volume of DL arrived packets is small enough. In Release 17 MO-SDT, the UL data volume threshold, namely sdt-DataVolumeThreshold-r17, was broadcast in SIB1. With this information, the SDT-capable UE can determine whether to perform SDT procedure. Similar to UL data volume threshold in Release 17 MO-SDT, the DL data volume threshold for MT-SDT shall be also configured independently in each cell. Then the anchor gNB sends a RAN Paging message w/o MT-SDT information to all the gNBs in RNA region. The serving gNB can determine whether to send RRC paging message with MT-SDT information to UE depends on its own DL data volume threshold. With regard to RRC paging message, the following agreement on paging message for MT-SDT was achieved in RAN2#120e meeting:
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
From the perspective of RAN3, the anchor gNB should provide necessary assistant information to the receiving gNB. In order to support downlink NAS Signalling, one indicator for NAS signalling seems more reasonable. Therefore, we propose to introduce a new assistance information including MT-SDT data size and/or NAS signalling indication in Xn RAN paging message. 
Proposal 1: The assistance information contained in Xn RAN paging message includes the MT-SDT data size and/or NAS signalling indication.
E1 impact
The following issues on E1 impact need to be discussed in RAN3:
1) New DRB type for MT-SDT 
In Release 17 MO-SDT, a new indicator “SDT Indicator Setup” was introduced in BEARER CONTEXT SETUP REQUEST to indicate which DRB belongs to SDT DRB. One issue is whether to introduce a new type of DRB for MT-SDT. Per current specifications, DRB need to support both UL transmission and DL transmission. In view of this, it seems no strong motivation to differentiate radio bearers into UL and DL for SDT purpose. According to the following agreement in RAN2#120e meeting, our understanding is that there is no need to define a new type of DRB for MT-SDT.
2. 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.  

Proposal 2: No need to specify a new type of DRB for MT-SDT in E1AP.
In addition, a new status resumeforSDT was also introduced in Release-17 to indicate the status of the Bearer Context. With this indicator enabled, the CU-CP continue to suspend the non-SDT DRBs and resume DRBs configured with SDT. According to the view in P1, there is also no need to introduce a new status of the Bearer Context for MT-SDT in DRB resume operation. 
Proposal 3: No need to introduce a new status of the Bearer Context for MT-SDT in DRB resume operation.
2)  MT-SDT Configuration indicator
On the relationship between MT-SDT and MO-SDT, RAN2 had made the following agreement:
1. 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  
The above agreement shows that MT-SDT needs to support all features specified in Release 17 MO-SDT. From the perspective of RAN, all MT-SDT capable gNBs should support both Release 17 MO-SDT and Release 18 MT-SDT. In the view of the fact that the MT-SDT capable gNB-CU-CP can inform two modes as below for gNB-CU-UP:
· Mode 1: Release 17 MO-SDT only 
· Mode 2: Release 18 MT-SDT
The configuration granularity of the above modes is per UE level. Moreover, in case of Mode 2 is configured to CU-UP, the CU-UP needs to inform the CU-CP about the downlink data arrival for MT-SDT via DL DATA Notification message. It is concluded that the behaviour of MT-SDT and MO-SDT is different in CU-UP. In view of this, it is necessary to introduce a new explicit indicator in BEARER CONTEXT SETUP REQUEST and BEARER CONTEXT MODIFICATION REQUEST to indicate whether MT-SDT is enabled.
Proposal 4: To introduce a new explicit indicator in E1AP to indicate whether MT-SDT is enabled.
3) DL Data Volume Threshold for MT-SDT
As we know, SDT aims to optimize the small data transmission in inactive state. To distinguish whether an arrival data is small data or not, the corresponding thresholds need to be defined for UL and DL, respectively. In Release 17 MO-SDT, the UL data volume threshold, namely sdt-DataVolumeThreshold-r17, was introduced in SIB1. With this information, the SDT-capable UE can determine whether to perform SDT procedure. Similarly, we need to discuss whether DL data volume threshold is needed for MT-SDT. Our views on DL data volume threshold are listed as follow:
· Per Cell Configuration: Each NR cell can independently configure its DL data volume threshold as UL data volume threshold in MO-SDT. 
· No need to broadcast: Since the MT-SDT capable UE is unclear about the data volume of incoming downlink packets, UE could not determine whether to trigger MT-SDT based on this threshold. Therefore, there is no need to broadcast this DL threshold in SIB1.
· No need to inform CU-UP about DL data volume threshold: In our understanding, given the threshold is a common value to all MT-SDT UEs, it can be configured in CU-UP via OAM. Moreover, whether to perform MT-SDT is decided by CU-CP and the responsibility of CU-UP is to provide necessary assistance information to CU-CP. Therefore, there is no need to introduce an additional IE in E1AP to indicate the DL data volume threshold.
Proposal 5: No need to introduce DL data volume threshold for MT-SDT in E1AP.
4) MT-SDT information in DL Data Notification
DL DATA Notification aims to provide information on the detection of DL data arrival for the UE to the gNB-CU-CP. Per the latest TS37.483, this message does not differentiate DL data arrival of the SDT and non-SDT bearers. In order to support MT-SDT in CP/UP split scenario, as the above analysis in 3), the assistance information, i.e., downlink data size for SDT DRBs, need to be provided to the CU-CP. Here the data size for MT-SDT DRBs refers to the total amount of downlink SDT packets buffered in the CU-UP. in DL DATA Notification. 
Proposal 6: to introduce a new IE “downlink data size for SDT DRBs” to indicate in DL DATA Notification.
F1 impact
1) Paging
One issue on the support of MT-SDT in CU/DU split scenario is whether the enhancement for paging message is needed. The F1 paging message is sent by the gNB-CU and is used to request the gNB-DU to page UE. And as quoted in TS38.473, the behaviour of gNB-DU in case of receiving the Paging Cause is as follows:
Currently, only one paging cause, namely Voice, is specified in this message. Upon this cause received, UE may take it as cause for RRC connection setup. According to RAN2 agreements, RRC paging message includes at least a MT-SDT indication. Therefore, it is necessary to introduce a new paging cause, i.e., MT-SDT, in Paging message. With regard to other assistant information, we think there is no need to add DL data amount of SDT DRB in this message as UE only need to evaluate radio channel quality before initiating MT-SDT procedure. In view of this, the amount of buffer MT-SDT data packets seems useless for UE. The Paging Cause IE may be included in the PAGING message. If present the gNB-DU shall, if supported, send it to UE according to TS 38.331 [8].

Proposal 7: to introduce a new paging cause, i.e., MT-SDT, in Paging message.

Proposal
Based on the above analysis, we have the following proposals:
Proposal 1: The assistance information contained in Xn RAN paging message includes the MT-SDT data size and/or NAS signalling indication.
Proposal 2: No need to specify a new type of DRB for MT-SDT in E1AP.
Proposal 3: No need to introduce a new status of the Bearer Context for MT-SDT in DRB resume operation.
Proposal 4: To introduce a new explicit indicator in E1AP to indicate whether MT-SDT is enabled.
Proposal 5: No need to introduce DL data volume threshold for MT-SDT in E1AP.
Proposal 6: to introduce a new IE “downlink data size for SDT DRBs” to indicate in DL DATA Notification.
Proposal 7: to introduce a new paging cause, i.e., MT-SDT, in Paging message.
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