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According to the previous RAN2 discussion on the configuration relation between MO-SDT and MT-SDT, RAN2 made the following agreements:
	RAN2#121 meeting agreements [1]:
· 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

	RAN2#122 meeting agreements [2]:
· RBs configured for SDT are common for MO-SDT and MT-SDT.


In this contribution, we firstly provide our views on the UE capability bits required for Rel-18 MT-SDT, and then provide some analysis on how to configure MT-SDT/MO-SDT based on each UE capability bit.
Discussion
UE capability bits for Rel-18 MT-SDT
According to the Rel-17 MO-SDT as quoted in the Annex, the UE can have the following 4 capability bits for Rel-17 MO-SDT:
· ra-SDT-r17 per UE
· cg-SDT-r17 per band
· srb-SDT-r17 per UE
· pusch-Repetition-CG-SDT-r17 per UE
Then for the Rel-18 MT-SDT procedure, since RAN2 already agreed to support both CG-based MT-SDT and RA-based MT-SDT, and to support both DRB-based MT-SDT and SRB2-based MT-SDT. We think that the following three capability bits are required for the Rel-18 MT-SDT, since one implementation difference between MT-SDT and MO-SDT is that the UE supporting MO-SDT needs to check the data volume threshold, which is not required/checked for all types of MT-SDT procedures.
· ra-MT-SDT-r17 per UE
· cg-MT-SDT-r17 per band
· srb-MT-SDT-r17 per UE
Regarding the PUSCH repetition for CG-SDT procedure, we think that this extra implementation complexity is not needed for MT-SDT procedure, as the MT-SDT is to support the DL data transmission after the reception of paging. If the UE wants to transmit the UL data (i.e. DRB or SRB2) at RRC_INACTIVE, the UE should support MO-SDT by indicating pusch-Repetition-CG-SDT-r17 and cg-SDT-r17.
Observation: PUSCH repetition is not needed for CG-based MT-SDT.
Proposal 1: Introduce 1 per-UE capability bit for supporting “RACH-based MT-SDT”.
Proposal 2: Introduce 1 per-Band capability bit for supporting “CG-based MT-SDT”.
Proposal 3: Introduce 1 per-UE capability bit for supporting “SRB2-based MT-SDT”.
Regarding the pre-requisite for the above UE capability bits for Rel-18 MT-SDT, we think that the DRB-based MT-SDT should be the baseline for all MT-SDT procedure. The supporting of DRB-based MT-SDT does not require extra capability bits. Then the UE supporting “SRB2-based MT-SDT” shall also support “RACH-based MT-SDT” or “CG-based MT-SDT”. Furthermore, all capability bits for MT-SDT should be independent from the Rel-17 MO-SDT capability bits, as DVT (Data Volume Threshold) as a common requirement for MO-SDT is not needed for MT-SDT.
Proposal 4: The UE supporting SRB2-based MT-SDT shall also support “RACH-based MT-SDT” or “CG-based MT-SDT”.
Proposal 5: The MT-SDT UE capability bits are independent from the MO-SDT UE capability bits (i.e. ra-SDT-r17, cg-SDT-r17, srb-SDT-r17 and pusch-Repetition-CG-SDT-r17).

The relation between the RRC configuration and the UE capability
Regarding the configuration for allowing DRB/SRB2 for MT-SDT, companies are considering the following options:
· Option 1: The legacy RRC fields of sdt-DRB-List-r17 and sdt-SRB2-Indication-r17 in RRCRelease message are reused to configure Rel-17 MO-SDT and/or Rel-18 MT-SDT. The UE determines whether to trigger Rel-17 MO-SDT based on “sdt-DRB-List-r17 and sdt-SRB2-Indication-r17” and sdt-ConfigCommon-r17 in SIB1, and determines whether to trigger Rel-18 MT-SDT based on “sdt-DRB-List-r17 and sdt-SRB2-Indication-r17”, mt-SDT-r18 in Paging and sdt-ConfigCommon-r17 in SIB1.
· Option 2: The legacy RRC fields of sdt-DRB-List-r17 and sdt-SRB2-Indication-r17 in RRCRelease message are used to configure Rel-17 MO-SDT, and two new RRC fields of mt-SDT-DRB-List-r18 and mt-SDT-SRB2-Indication-r18 in RRCRelease message are used to configure Rel-18 MT-SDT. The UE determines whether to trigger Rel-17 MO-SDT based on “sdt-DRB-List-r17 and sdt-SRB2-Indication-r17” and sdt-ConfigCommon-r17 in SIB1, and determines whether to trigger Rel-18 MT-SDT based on “mt-SDT-DRB-List-r18 and mt-SDT-SRB2-Indication-r18”, mt-SDT-r18 in Paging and sdt-ConfigCommon-r17 in SIB1.
For Option 1, since sdt-DRB-List-r17 and sdt-SRB2-Indication-r17 are common for both Rel-17 MO-SDT and Rel-18 MT-SDT, when the UE receives the sdt-DRB-List-r17 and sdt-SRB2-Indication-r17, the UE does not know whether the configuration is to allow MO-SDT or MT-SDT or both. Some miss-alignment on the SDT configuration between the UE and the gNB can happen. Since the UE capability for supporting MO-SDT is separate from the UE capability for supporting MT-SDT, and the gNB supporting MT-SDT may not be able to support MO-SDT (and vice versa), we could have the following error cases for Option 1:
· Step 1: The UE indicates the support for both Rel-17 MO-SDT and Rel-18 MT-SDT.
· Step 2: The anchor gNB supporting (or wanting) only MT-SDT configures MT-SDT for the UE, via sdt-DRB-List-r17. As sdt-DRB-List-r17 is common for both MO-SDT and MT-SDT. The UE considers that a DRB is allowed for both Rel-17 MO-SDT and Rel-18 MT-SDT.
· Step 3: The serving gNB supporting both MO-SDT and MT-SDT provides sdt-ConfigCommon-r17 and mt-SDT-ConfigCommonSIB-r18. The UE would trigger MO-SDT procedure not configured by the anchor gNB.
There could also be other error cases, when more deployment/implementation combinations of the UE and the gNB are used, and it would also be very difficult for future extension. If we use the separate configuration (i.e. mt-SDT-DRB-List-r18 and mt-SDT-SRB2-Indication-r18 in RRCRelease message) for MT-SDT, the above error case does not happen. As the understanding on the RRC configuration (whether the fields allowing SDT are for MT-SDT or MO-SDT) in the first step of the RRCRelease message are aligned between the UE and the network. Thus we think that Option 2 should be adopted for configuring the Rel-18 MT-SDT.
Observation: The following use case may cause unexpected MO-SDT triggered by the UE if “sdt-DRB-List-r17 and sdt-SRB2-Indication-r17” are common for both MO-SDT and MT-SDT:
· Step 1: The UE reports the capability bits supporting for both MO-SDT and MT-SDT.
· Step 2: The anchor gNB supporting only MT-SDT configures MT-SDT for the UE, via sdt-DRB-List-r17. As a common RRC field sdt-DRB-List-r17 is used for both MO-SDT and MT-SDT. The UE considers that a DRB is configured for both MO-SDT and MT-SDT.
· Step 3: The serving gNB supporting both MO-SDT and MT-SDT provides sdt-ConfigCommon-r17 and mt-SDT-ConfigCommonSIB-r18. The UE would trigger MO-SDT procedure not configured by the anchor gNB.
Proposal 6: Introduce two new RRC configurations (i.e. mt-SDT-DRB-List-r18 for DRB and mt-SDT-SRB2-Indication-r18 for SRB2) in RRCRelease message for configuring MT-SDT RB.

Conclusion
According to the above analysis, we have the following observations and proposals.
Observation: The following use case may cause unexpected MO-SDT triggered by the UE if “sdt-DRB-List-r17 and sdt-SRB2-Indication-r17” are common for both MO-SDT and MT-SDT:
· Step 1: The UE reports the capability bits supporting for both MO-SDT and MT-SDT.
· Step 2: The anchor gNB supporting only MT-SDT configures MT-SDT for the UE, via sdt-DRB-List-r17. As a common RRC field sdt-DRB-List-r17 is used for both MO-SDT and MT-SDT. The UE considers that a DRB is configured for both MO-SDT and MT-SDT.
· Step 3: The serving gNB supporting both MO-SDT and MT-SDT provides sdt-ConfigCommon-r17 and mt-SDT-ConfigCommonSIB-r18. The UE would trigger MO-SDT procedure not configured by the anchor gNB.

Proposal 1: Introduce 1 per-UE capability bit for supporting “RACH-based MT-SDT”.
Proposal 2: Introduce 1 per-Band capability bit for supporting “CG-based MT-SDT”.
Proposal 3: Introduce 1 per-UE capability bit for supporting “SRB2-based MT-SDT”.
Proposal 4: The UE supporting SRB2-based MT-SDT shall also support “RACH-based MT-SDT” or “CG-based MT-SDT”.
Proposal 5: The MT-SDT UE capability bits are independent from the MO-SDT UE capability bits (i.e. ra-SDT-r17, cg-SDT-r17, srb-SDT-r17 and pusch-Repetition-CG-SDT-r17).
Proposal 6: Introduce two new RRC configurations (i.e. mt-SDT-DRB-List-r18 for DRB and mt-SDT-SRB2-Indication-r18 for SRB2) in RRCRelease message for configuring MT-SDT RB.

[bookmark: _Toc502437832]Reference
[1] RAN2#121 meeting minutes.
[2] RAN2#122 meeting minutes.
[3] 3GPP TR 38.822, “NR; User Equipment (UE) feature list”.
[4] [Post122][312][MT-SDT] 38.331 Running CR (ZTE)




Annex
The following table is extracted from 3GPP TR 38.822:
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