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[bookmark: _Ref488331639]Introduction 
In last RAN2#120 meeting, the following agreements were made for MT-SDT. 
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. [bookmark: _Hlk127455585]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
[bookmark: _Ref178064866]In this contribution, we would like to further discuss the details on general procedure of MT-SDT.
 Discussion
MT-SDT indication in paging
For MT-SDT, the procedure is triggered by network when there is DL data arrival. As agreed in last meeting, an explicit MT-SDT indication with at least one bit shall be included per UE in paging message to inform the trigger of MT-SDT. It is FFS on the inclusion of other information for MT-SDT in paging and the details of signalling design.
	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



Other information for MT-SDT that can be carried in paging may include resource-related information for following UL/DL transmissions. For resource-related information, some potential solutions are listed as follows:
· Option1: CFRA resources for fast UL response from UE.
· Option2: Indication to activate a set of UL/DL resources.
· Option3: Indication on SDT-type to be initiated by UE, i.e., RA-SDT or CG-SDT.
When UE is in RRC_INACTIVE state, NW has no idea on UE location before UE responds to the paging message. For Option1 and Option2, the allocated resources will be wasted if UE is not camping in the corresponding cell. For Option3, the indication seems to be unnecessary since UE is able to select between RA-SDT and CG-SDT based on the criteria specified for MO-SDT and the similar behaviour can be reused for MT-SDT. 
We think it is enough to use a one-bit MT-SDT indication without any other information. For the name of the indication, MT-SDT-r18 can be considered and the signalling structure is provided as follows. 
[image: ]
[bookmark: _Toc127529560]It is enough to include a one-bit indication in paging to trigger MT-SDT, i.e., inclusion of other information for MT-SDT is not needed.
[bookmark: _Toc127529561]MT-SDT indication can be named as MT-SDT-r18.
Radio bearers configured for SDT
Like MO-SDT, MT-SDT is also triggered per radio bear basis as agreed in last meeting.
	8.	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.  


Further discussion is needed on whether the radio bearers configured for SDT can be common for MO-SDT and MT-SDT. As in current specification, each radio bearer can be used for both UL transmission and DL transmission, there is no strong motivation to differentiate radio bearers into UL and DL for SDT purpose. Therefore, it is preferred to adopt a common radio bearer configuration for MO-SDT and MT-SDT.
[bookmark: _Toc127529562]Radio bearers configured for SDT are common for MO-SDT and MT-SDT.
Resource selection
According to agreements, the resources that can be used for MT-SDT includes: non-SDT resources, MO-RA resources and CG-SDT resources.
	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.



For the selection of UL resources, the following principle can be considered:
· CG-SDT resources are UE-specific, they should be used in first priority if valid.
· RA-SDT resources are cell-specific, if there is no UL data/signalling to transmit when MT-SDT is triggered, it is better to avoid contention with MO-SDT UEs that are trying RA-SDT.
Therefore, we propose to adopt the following order for UL resources selection in MT-SDT.
[bookmark: _Toc127529563]UE follows the followings order to select UL resources used for response:
[bookmark: _Toc127529564]- If there is valid CG-SDT resources, UE use CG-SDT.
[bookmark: _Toc127529565]- if there is uplink data/signalling to transmit, UE selects RA-SDT.
[bookmark: _Toc127529566]- Otherwise (i.e., no uplink data/signalling or no valid RA-SDT/CG-SDT resources), UE selects legacy RACH resources.
MT-SDT procedure aims to support both initial DL data reception and subsequent UL/DL data transmissions. For DL transmissions including both initial and subsequent, at least dynamic scheduling can be based on. Furthermore, similar to CG resources configured for UL transmission, SPS resources can be also considered for DL transmissions if UE still stays in last serving cell. The utilization of preconfigured resources is beneficial for signalling overhead reduction. While considering the tight time budget allocated for this topic, whether to support SPS solution shall be carefully investigated.
For subsequent UL transmission, we think the same way as MO-SDT can be followed, i.e., if CG-SDT resources are used for UL response, subsequent UL can be based on CG or DG; if RACH resources are used for UL response, subsequent UL is based on DG. 
[bookmark: _Toc127529567]Dynamic scheduling can be used for initial/subsequent DL data/signalling delivery. RAN2 further discuss whether to configure SPS for DL transmissions.
[bookmark: _Toc127529568]For subsequent UL, following the same principle as MO-SDT, i.e., if CG-SDT resources are used for UL response, subsequent UL can be based on CG or DG. If RACH resources are used for UL response, subsequent UL is based on DG.
MT-SDT with/without anchor relocation
For MO-SDT over RACH, UE context and data forwarding with or without anchor re-location are supported. If UE accesses a gNB other than the last serving gNB, the receiving gNB triggers Retrieve UE Context procedure with SDT indication included. It is up to the last serving gNB to decide whether to relocate the UE context or not. If UE context is relocated to receiving gNB, the UL SDT data is delivered from the receiving gNB to UPF. If UE context is partially relocated to receiving gNB, the UL SDT data/signalling are forwarded to the last serving gNB, and then delivered to UPF. The same procedure can be reused for MT-SDT.
[bookmark: _Toc127529569]MT-SDT with and without anchor relocation are supported. 
Conclusion
Based on the discussion above, we have the following proposals:
Proposal 1	It is enough to include a one-bit indication in paging to trigger MT-SDT, i.e., inclusion of other information for MT-SDT is not needed.
Proposal 2	MT-SDT indication can be named as MT-SDT-r18.
Proposal 3	Radio bearers configured for SDT are common for MO-SDT and MT-SDT.
Proposal 4	UE follows the followings order to select UL resources used for response:
- If there is valid CG-SDT resources, UE use CG-SDT.
- if there is uplink data/signalling to transmit, UE selects RA-SDT.
- Otherwise (i.e., no uplink data/signalling or no valid RA-SDT/CG-SDT resources), UE selects legacy RACH resources.
Proposal 5	Dynamic scheduling can be used for initial/subsequent DL data/signalling delivery. RAN2 further discuss whether to configure SPS for DL transmissions.
Proposal 6	For subsequent UL, following the same principle as MO-SDT, i.e., if CG-SDT resources are used for UL response, subsequent UL can be based on CG or DG. If RACH resources are used for UL response, subsequent UL is based on DG.
Proposal 7	MT-SDT with and without anchor relocation are supported.
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