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1. [bookmark: _Toc18413600][bookmark: _Toc18404533][bookmark: _Toc18403966]Introduction
In this document, the control plane aspects of SDT are discussed.  
2. SDT type selection and switching
Based on the email discussion, the following frame work seems agreeable for SDT type selection: 
· Once SDT based procedure is triggered by RRC, MAC first performs UL vs SUL selection
· If valid SDT resources exist on the selected carrier for CG, then CG-SDT is chosen, otherwise RA-SDT is chosen
· If RA-SDT is chosen, then UE performs 2-step vs 4-step RA selection and UE transmits either MSGA or MSG1 on the chosen SDT resource
In addition to the above, at RAN2#111e, the following agreement was made: 
Data volume threshold is used for the UE to decide whether to do SDT or not.   FFS how we calculate data volume.  
	FFS if an “additional SDT specific” RSRP threshold is further used to determine whether the UE should do SDT
Based on the above framework, the overall procedure for SDT will look as shown in Figure 1 below. 
The only open issue seems to be whether at RRC level there is an additional RSRP threshold to select between SDT and non-SDT. It seems such a criterion can be easily incorporated and this may be beneficial in selecting the correct mechanism. Considering that once SDT is selected, UE will perform multiple attempts for the SDT procedure, it seems logical to have an RSRP threshold at RRC level to make this decision. Based on this, the following is proposed to handle the FFS point from RAN2#111e. 
Proposal 1: An RRC level RSRP threshold is used to determine whether the UE initiates SDT procedure or not


[bookmark: _Ref61359927]Figure 1: Overall procedure for SDT selection and switching


One consequence of the above frame work is that there is no switching between RA-SDT and CG-SDT and vice versa. This in general makes sense since RA-SDT will have its own failure handling and CG-SDT will also define a failure handling mechanism (e.g. by triggering reestablishment when T319 expires after multiple CG-SDT retransmissions fail). Similarly, legacy Resume also has its own failure criteria and multiple attempts will be made on the chosen procedure before failure is detected. Further, if switching between different SDT schemes is allowed then we may also have to consider rebuilding of the payload and the overall procedure will be unnecessarily complex and rebuilding was avoided in earlier releases for similar reasons (e.g. for 2-step RACH). Given this, we propose that there is no switching between CG-SDT, RA-SDT or legacy Resume. In other words, once a given procedure is initiated, then the UE sticks to the same procedure until failure is detected. 
Proposal 2: Switching between CG-SDT, RA-SDT and legacy resume (or vice-versa) is not supported
Proposal 3: No MAC PDU rebuilding is specified for SDT
3. Overall procedure for SDT
For both RRC-based approach, in case of both RA-SDT and CG-SDT, it is agreed that there will be an RRC message in the first UL message. However, there was no decision on the timing of the RRCRelease message. Companies have discussed two different options: 
Option 1: RRCRelease message is sent at the end and this terminates the SDT procedure
· This approach is very similar to the current approach where the reception of RRCRelease message happens at the end of the procedure and upon receiving RRCRelease, UE moves to INACTIVE state (if suspend configuration is included)
Option 2: RRCRelease message is received in response to first UL message and the UE’s transition back to INACTIVE state is controlled by a timer
These options are depicted in Figure 2 below: 


[bookmark: _Ref61445193]Figure 2: Overall procedure for SDT
Both option1 and option 2 seem feasible, however, option 1 is fairly similar to the existing procedure of RRCResume and reuses most of the procedural aspects. Option 2 on the other hand needs a new timer to be defined. Although option 1 is simple, option 2 might provide some advantages if RRCRelease message could potentially be useful, e.g. to configure some basic physical layer parameters for the SDT session etc. However, from RAN2 perspective, it seems there is not much difference and option 1 is actually simpler to specify. Based on the above, we propose the following: 
Proposal 4: From RAN2 perspective for both RA-SDT and CG-SDT, RRCRelease message is sent at the end (i.e. after the completion of the subsequent data transmission phase – if any) and upon receiving the RRCRelease message the UE terminates SDT – if RAN1 thinks that it is useful to provide some basic configuration earlier in SDT phase, then this agreement can be revisited (to include such configuration in RRCRelease message sent earlier – like in option 2). 
4. Failure detection and recovery
4.1. Failure detection
Currently, in case of RACH, the failure detection is based on the T319 timer and similar approach can be adopted for both RA-SDT and CG-SDT. However, one question is whether the T319 timer needs to be extended and if so, by how much. In general, the target should be to cover the round-trip time for any response messages in the other direction and to allow sufficient time for the subsequent data transfer phase. The round-trip time in general for typical applications is only in the order of a few 100s of milli seconds anyway. Thus, an extended T319 in the order of a few seconds would be more than sufficient to handle the RA-SDT phase. We propose to cover the range up to 10 sec. As in legacy, the extended T319 timer should cover the time between the first UL message and the RRC response message (i.e. either RRCRelease or RRCResume) in DL. 
The other alternative to the above is to use a new mechanism such as using a new timer which is restarted after each SDT UL/DL packet. However, such a mechanism will in theory extend the SDT phase indefinitely and as such is not the main target scenario for small data transmissions (which is meant to be for small and infrequent data bursts). Given the above, we think there should be an overall upper bound on the SDT phase and an extended T319 like timer should be used to control this. 
Proposal 5: T319 value range is extended with a configurable maximum value up to 10 sec to support SDT
4.2. Failure recovery 
In addition to the T319-ext timer, there are other failure triggers that may happen during SDT. These include: 
· Cell reselection during SDT
· RLC max retransmissions reached
· Etc
Once any failure is detected, in case of legacy procedure, after security activation and at least on DRB is resumed, then UE initiates Reestablishment procedure (note that SRB2 is also assumed to be resumed in this case in legacy). If we assume similar approach, then the UE in SDT can also transmit ReestablishmentReq. If the network can retrieve the UE context then a RRCReestablishment message is sent in DL (to resume the SRB1) and a subsequent reconfiguration message will result in the UE to resume all the DRBs and the SRBs (i.e. the UE will move to full connected state as a result). RAN2 should discuss whether such mechanism should be supported also for SDT when any trigger resulting in RRCReestablishment is detected during SDT. It seems there is no obvious show-stopper to support such mechanism for SDT and hence we think we can consider it for SDT too. 
Proposal 6: RAN2 to discuss whether Reestablishment procedure is supported for SDT (i.e. once reestablishment is successful during SDT phase, the UE moves to full RRC-CONNECTED state)
If the reestablishment is not supported then the UE shall move to IDLE mode and indicate resume failure to NAS. 
Proposal 7: If reestablishment is not supported, then the UE shall move to IDLE mode upon any trigger for reestablishment and indicate to resume failure to NAS
5. Handling of SCG resources
As noted in the WID, the target use case of SDT is the small and infrequent data transmissions. Thus, use of SCG resources for SDT is not beneficial. Hence, only the DRBs with MCG path may be configured for SDT by the network. Further, the UE may keep the SCG configuration and path for the DRBs but the UE shall not resume the SCG path upon initiating SDT. Of course, if the network moves the UE to connected mode, then, the SCG path may be fully restored and resumed per the legacy mechanism. Based on this the following proposals are made: 
Proposal 8: The network only configures the DRBs with MN terminated DRB with MCG path for SDT
Proposal 9: Upon initiating SDT procedure, the SCG configuration will be stored in the UE (i.e. same as legacy) but the SCG path will not be resumed until the UE receives RRCResume message
6. Support of RRC-Less
At RAN2#111e, it was agreed to study RRC-less for limited use cases (e.g. same serving cell and/or CG) with a lower priority. As analysed in [2], RRC-less approach has limited applicability and is an optimisation for a special case when there is no cell change. Further, specification of an optimization for a solution in the first release of standardizing a feature is not usual. Given this, we propose to specify only one solution for SDT in Rel-17. 
However, if RAN2 agrees to support RRC-less solution, we should at least ensure that the solution with and without RRC are not too divergent. To ensure this, we think the following framework for RRC-less can be considered further (but only if RAN2 agrees to specify this solution in Rel-17): 
· For the security framework, the same framework is used as the RRC-based solution: 
· The stored security material in the INACTIVE context of the UE is used to generate the integrity protection token (i.e. short-MACI) and is included in the first UL message sent over CG
· New security key is generated based on the stored security context like in RA-SDT case and this is used for encrypting and/or integrity protection of data
· The UAC framework is applicable as in RA-SDT and the resume cause may be included in the first UL message
· MAC CEs are defined to carry the contents that are normally included in the CCCH message (i.e. short-MACI, resumeCause etc)
· No RRC-message is included in the first UL message but the UE can still receive an RRC-message in DL in response to the first UL UP message (i.e. the control procedure for RRC-based and RRC-less are unified after the first UL message)
· The RRC-less approach can be applied to both RACH and CG based solutions as long as the UE resumes in the same cell in which it was moved to RRC-INACTIVE (i.e. only for no cell change case)
· Network shall be under control of whether the UE shall use RRC-less approach or not (e.g. via indication in system information or via dedicated configuration – details TBD)
Based on the above, the following is proposed: 
Proposal 10: RAN2 should continue to focus on RRC-based solution in Rel-17 for SDT (i.e. the RRC-based SDT)
Proposal 11: RAN2 should only consider RRC-less solution if time is left after specifying RRC-based solution and in this case, the RRC-less solution should adopt the same security and UAC framework as in RRC-based solution and ensure that network is in control of state transitions (i.e. UE shall be able to receive an RRC message in DL even if there is no RRC message included in the first UL message). 
7. Conclusion and proposals
The CP aspects of SDT are discussed in this contribution and the following proposals are made: 
Proposals:
Proposal 1: An RRC level RSRP threshold is used to determine whether the UE initiates SDT procedure or not
Proposal 2: Switching between CG-SDT, RA-SDT and legacy resume (or vice-versa) is not supported
Proposal 3: No MAC PDU rebuilding is specified for SDT
Proposal 4: From RAN2 perspective for both RA-SDT and CG-SDT, RRCRelease message is sent at the end (i.e. after the completion of the subsequent data transmission phase – if any) and upon receiving the RRCRelease message the UE terminates SDT – if RAN1 thinks that it is useful to provide some basic configuration earlier in SDT phase, then this agreement can be revisited (to include such configuration in RRCRelease message sent earlier – like in option 2). 
Proposal 5: T319 value range is extended with a configurable maximum value up to 10 sec to support SDT
Proposal 6: RAN2 to discuss whether Reestablishment procedure is supported for SDT (i.e. once reestablishment is successful during SDT phase, the UE moves to full RRC-CONNECTED state)
Proposal 7: If reestablishment is not supported, then the UE shall move to IDLE mode upon any trigger for reestablishment and indicate to resume failure to NAS
Proposal 8: The network only configures the DRBs with MN terminated DRB with MCG path for SDT
Proposal 9: Upon initiating SDT procedure, the SCG configuration will be stored in the UE (i.e. same as legacy) but the SCG path will not be resumed until the UE receives RRCResume message
Proposal 10: RAN2 should continue to focus on RRC-based solution in Rel-17 for SDT (i.e. the RRC-based SDT)
Proposal 11: RAN2 should only consider RRC-less solution if time is left after specifying RRC-based solution and in this case, the RRC-less solution should adopt the same security and UAC framework as in RRC-based solution and ensure that network is in control of state transitions (i.e. UE shall be able to receive an RRC message in DL even if there is no RRC message included in the first UL message). 
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