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1. Introduction
In Rel-17, we’ve specified the support of UE initiated SDT (MO-SDT) procedure. In Rel-18, we will continue to make support of MT-SDT, as specified 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 this contribution, we will discuss how to support the MT-SDT, including the triggering mechanism and overall procedures. Base on the discussion, we will provide the observations and proposals accordingly.
2. Discussion
2.1. MT-SDT triggering mechanism for UEs in RRC_INACTIVE
When the DL signalling or DL data is arrived, the last serving gNB for a UE in RRC_INACTIVE, should initiate the RAN paging to wake up the UE for the following-up transimission procedure for the received DL data or signalling.
On how the triggering mechanism and the Uu impact to make support of MT-SDT, RAN2 has reached some agreements in the RAN2#120 meeting, 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
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  
1. 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.  
1. The network should be able to differentiate why the UL access was triggered, i.e. implicit or explicit indication by the UE. 
1. 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.  
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
1. New Resume cause in RRC resume will be introduced, one code point MT-SDT indication


From the agreement as highlighted above, the network can only trigger MT-SDT if the DL data received belongs to those bearers that are configured for SDT. Or else, the legacy procedure should be adopted.
Observation 1: The network can only trigger MT-SDT when the DL data received belongs to those bearers that are configured for SDT.

However, the last serving gNB may decide to fallback to legacy data transmission even if the DL data/signalling is received is associated to SDT bearer(s), which is totally up to the implementation of the last serving gNB. E.g., in case of non-SDT data/signalling is also arrived at the last serving gNB.
Proposal 1: It’s up to the implementation of the last serving gNB to decide whether to trigger the MT-SDT procedure or the legacy procedure, when the DL data/signalling is received from the SDT bearer(s) for a UE in RRC_INACTIVE.
On how to trigger the MT-SDT procedure, how to distinguish the MT-procedure with the legacy procedure, RAN2 also agreed that a MT-SDT indication (at least one bit) is explicitly included per UE via a paging message. Therefore, UE in RRC_INACTIVE could distinguish whether the Paging message received is for MT-SDT or for other causes.
Observation 2: UE could understand whether the Paging message received is for MT-SDT via the new added MT-SDT indication (at least one bit) in the RAN Paging message.
As the paging area for the inactive UE may include more than one gNBs, the last serving gNB should explicitly indicate the RAN Paging is for MT-SDT over the Xn. Same thing should be introduced for F1 Paging message, to make gNB-DU aware of the ongoing Paging is for MT-SDT, and be able to set the MT-SDT Indicator in the Uu Paging message. For XnAP and F1AP, either extending the existing Paging Cause IE or introducing a new Indicator IE is fine.
Proposal 2: a MT-SDT indication should be introduced in Xn and F1 Paging message.
When the Paging message with the MT-SDT indicator is received by the UE, the UE should decide how to proceed with the paging, e.g. it may decide to fall back to normal RRC Resume procedure in some cases. Even for MT-SDT, whether some more information need to be/could be provided to the UE is under discussing in RAN2.
If more information is needed by the UE, the Uu Paging should be enhanced to transfer the information. Accordingly, the Xn/F1 Paging procedure should be enhanced.
Proposal 3: If any more information is needed in the Paging message is pending to RAN2 discussion.
2.2. MT-SDT overall procedures
To response the Paging for MT-SDT, UE may initiate the RRCResumeRequest message, and RAN2 agreed to introduce a new Resume cause, one code point MT-SDT indication. But in XnAP, the RRC Resume Cause introduced in XnAP RETRIEVE UE CONTEXT REQUEST is only used for RNA update case, as below:
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The purpose of the RRC Resume Cause IE is to indicate to the old NG-RAN node the reason for the RRC Connection Resume as received from the UE in the ResumeCause defined in TS 36.331 [14] and TS 38.331 [10]. In this version of the specification, this is limited to the case of RNA update.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RRC Resume Cause
	M
	
	ENUMERATED (rna-Update, ...)
	






Observation 3: In existing XnAP, the RRC Resume Cause is limited to the case of RNA update.
Then we should consider whether need to explicitly indicate the last serving gNB the RRC Resume is for MT-SDT?
In Rel-17, SDT Support Request IE is introduced in XnAP RETRIEVE UE CONTEXT REQUEST message, it includes an SDT indicator and SDT assistant information, as the tabular below:
	[bookmark: _Toc98868589][bookmark: _Toc105174874][bookmark: _Toc106109711]9.2.3.163	SDT Support Request
This IE indicates that the UE requested for SDT and may include additional assistance information.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	SDT Indicator
	M
	
	ENUMERATED (true,…)
	

	SDT assistant information 
	O
	
	ENUMERATED (single packet, multiple packets, …)
	“Single packet” indicates no subsequent SDT transmission is expected;
“Multiple packets” indicates subsequent SDT transmission is expected.






As the triggering of the MT-SDT procedure is started from the last serving gNB, we understand the SDT Indicator could be reused for MT-SDT case. For pure MT-SDT case, the receiving gNB include the SDT Indicator in the in the RETRIEVE UE CONTEXT REQUEST message. If concurrent UL SDT data/signalling exist, the receiving gNB include the SDT Indicator, together with the SDT assistant information. Thus, there’s no need to explitly indicate the MT-SDT cause in XnAP RETRIEVE UE CONTEXT REQUEST message.
Proposal 4: No need to explicitly indicate the resume cause is MT-SDT in the XnAP RETRIEVE UE CONTEXT REQUEST message, the existing SDT Indicator is sufficient.
Samilar to the MO-MDT procedure as we discussed in Rel-17, the last serving gNB may decide to relocate the UE context or not for MT-SDT transmission. Correspondingly, we provide the overall procedures “MT-SDT with UE Context Relocation” and “MT-SDT with UE Context Relocation” separately in the sub-sections.
Proposal 5: the last serving gNB could decide to relocate the UE context or not for MT-SDT transmission, both MT-SDT with and without UE context relocation should be considered.

2.2.1 MT-SDT with UE Context Relocation
The overall procedure for MT-SDT with UE Context Relocation could be illustrated by the figure below:


Figure 1: MT-SDT with UE Context Relocation
1. MT-SDT data and or signalling are received at the bearers that are configured for SDT for the UE in RRC_INACTIVE.
2. The last serving gNB sends the Paging message to UE, and indicates the paging is for MT-SDT. It may also send the RAN Paging message towards the other gNBs within the RNA, MT-SDT is also indicated.
3. The UE responses the Paging by sending RRCResumeRequest to the receiving gNB, and indicates this is for MT-SDT.
4. The receiving gNB identifies the last serving gNB using the I-RNTI and retrieves the UE context by means of Xn-AP Retrieve UE Context procedure. The receiving gNB indicates that the UE resume is for SDT.
5. The last serving gNB decides to relocate UE context and responds with the RETRIEVE UE CONTEXT RESPONSE message. 
6. The receiving gNB provides forwarding addresses via the Xn-U ADDRESS INDICATION message, the DL data received in the last serving gNB is sent to the receiving gNB via the forwarding addresses.
NOTE 1: For MT-SDT, the receiving gNB shall provide the forwarding addresses.
7-8. The receiving gNB also initiates NG-AP Path Switch procedure to establish a NG UE associated signalling connection to the serving AMF. After the Path Switch procedure, the subsequent UL/DL SDT data and/or signalling, if any, are transferred between UE and core network via the receiving gNB.
9.	After the SDT transmission is completed, the receiving gNB generates and sends the RRCRelease message including the Suspend Config to the UE to send the UE back to RRC_INACTIVE state.
NOTE 2:	In case DL non-SDT data or DL non-SDT signalling arrives, or the UE assistance information (i.e. UL non-SDT data arrival indication) is received from the UE, the receiving gNB may decide to directly send the UE to RRC_CONNECTED state by sending the RRCResume message.
10.	The receiving gNB indicates to the last serving gNB to remove the UE context by sending the XnAP UE CONTEXT RELEASE message. The XnAP UE CONTEXT RELEASE message can be sent after step 8.

Proposal 6: To forward the buffered MT-SDT data in the last serving gNB, the receiving gNB shall provide the forwarding addresses to the last serving gNB.
Proposal 7: Discuss and agree the overall procedure for MT-SDT with UE context relocation.

2.2.2 MT-SDT without UE Context Relocation
The overall procedure for MT-SDT without UE Context Relocation could be illustrated by the figure below:


Figure 2. MT-SDT without UE Context Relocation
1. MT-SDT data and or signalling are received at the bearers that are configured for SDT for the UE in RRC_INACTIVE.
2. The last serving gNB sends the Paging message to UE, and indicates the paging is for MT-SDT. It may also send the RAN Paging message towards the other gNBs within the RNA, MT-SDT is also indicated.
3. The UE responses the Paging by sending RRCResumeRequest to the receiving gNB, and indicates this is for MT-SDT.
4. The receiving gNB identifies the last serving gNB using the I-RNTI and retrieves the UE context by means of Xn-AP Retrieve UE Context procedure. The receiving gNB indicates that the UE request is for MT-SDT.
5-11. the steps 5~11 are as defined in steps 4~9 in Figure 18.3-1. 

Proposal 8: Discuss and agree the overall procedure for MT-SDT without UE context relocation.

Above all, we provide a draft CR for TS 38.300 in the section 5, to make support of MT-SDT.
Proposal 9: Discuss and agree the draft CR for TS 38.300 in section 5 for MT-SDT with/without UE context relocation.

Base on the discussion above, we provide the CR for XnAP to make support of MT-SDT in [3].
Proposal 10: To discuss and agree the XnAP CR on support of MT-SDT in [3].

3. Conclusion
In this contribution, we discussed how to make support of MT-SDT. Based on the discussion above, we provide the following observations and proposals:
Observation 1: The network can only trigger MT-SDT when the DL data received belongs to those bearers that are configured for SDT.
Proposal 1: It’s up to the implementation of the last serving gNB to decide whether to trigger the MT-SDT procedure or the legacy procedure, when the DL data/signalling is received from the SDT bearer(s) for a UE in RRC_INACTIVE.
Observation 2: UE could understand whether the Paging message received is for MT-SDT via the new added MT-SDT indication (at least one bit) in the RAN Paging message.
Proposal 2: a MT-SDT indication should be introduced in Xn and F1 Paging message.
Proposal 3: If any more information is needed in the Paging message is pending to RAN2 discussion.
Observation 3: In existing XnAP, the RRC Resume Cause is limited to the case of RNA update.
Proposal 4: No need to explicitly indicate the resume cause is MT-SDT in the XnAP RETRIEVE UE CONTEXT REQUEST message, the existing SDT Indicator is sufficient.
Proposal 5: the last serving gNB could decide to relocate the UE context or not for MT-SDT transmission, both MT-SDT with and without UE context relocation should be considered.
Proposal 6: To forward the buffered MT-SDT data in the last serving gNB, the receiving gNB shall provide the forwarding addresses to the last serving gNB.
Proposal 7: Discuss and agree the overall procedure for MT-SDT with UE context relocation.
Proposal 8: Discuss and agree the overall procedure for MT-SDT without UE context relocation.
Proposal 9: Discuss and agree the draft CR for TS 38.300 in section 5 for MT-SDT with/without UE context relocation.
Proposal 10: To discuss and agree the XnAP CR on support of MT-SDT in [3].
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18.x	MT-SDT with UE context relocation
The overall procedure for MT-SDT procedure with UE context relocation is illustrated in the figure 18.x-1.


Figure 18.x-1: MT-SDT with UE Context Relocation
1. MT-SDT data and or signalling are received at the bearers that are configured for SDT for the UE in RRC_INACTIVE.
2. The last serving gNB sends the Paging message to UE, and indicates the paging is for MT-SDT. It may also send the RAN Paging message towards the other gNBs within the RNA, MT-SDT is also indicated.
3. The UE responses the Paging by sending RRCResumeRequest to the receiving gNB, and indicates this is for MT-SDT.
4-10. The steps 4~10 are as defined in steps 2~8 in the figure 18.2-1.
NOTE 1: For MT-SDT, the receiving gNB shall provide the forwarding addresses in step 6.

18.y	MT-SDT without UE context relocation
The overall procedure for MT-SDT procedure without UE context relocation is illustrated in the figure 18.y-1.


Figure 18.y-1. MT-SDT without UE Context Relocation
1. MT-SDT data and or signalling are received at the bearers that are configured for SDT for the UE in RRC_INACTIVE.
2. The last serving gNB sends the Paging message to UE, and indicates the paging is for MT-SDT. It may also send the RAN Paging message towards the other gNBs within the RNA, MT-SDT is also indicated.
3. The UE responses the Paging by sending RRCResumeRequest to the receiving gNB, and indicates this is for MT-SDT.
4. The receiving gNB identifies the last serving gNB using the I-RNTI and retrieves the UE context by means of Xn-AP Retrieve UE Context procedure. The receiving gNB indicates that the UE request is for MT-SDT.
5-11. the steps 5~11 are as defined in steps 4~9 in Figure 18.3-1. 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< End of the changes >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
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