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1	Introduction
This contribution discusses RRC configuration details and general principles for SDT. Furthermore, some issues in the email discussions [1] and [2]  that did not reach consensus are further discussed in this contribution. These issues include general configuration of RA-SDT and CG-SDT, handling of subsequent data, including non-SDT data and cell re-selection
[bookmark: _Ref178064866]2	Discussion
The general design principle of Rel 17 SDT for NR can assume that for RACH based schemes, small data transmission (SDT) is multiplexed with a CCCH sub-PDU in the same MAC PDU in Msg3, or alternatively, in MsgA for the 2-step RA based RACH procedure. 
As agreed, the existing RACH configurations can be used (shared resources) and SDT specific parameters may be additionally included. It is also agreed that separate RACH configurations for SDT are supported. In the latter case, separate time and/or frequencies are used for the PRACH while the preambles can be reused. Conditions for when an SDT RACH procedure can be initiated include restrictions of DRB or logical channels, data volume and RSRP thresholds and possibly other parameters. 
For pre-configured PUSCH resources, the framework of configured grants (CG) is used as baseline. As the UE transmits SDT in INACTIVE, CG Type 1 is used.
For CG Type 1, similar to the RACH configuration, the current framework can be modified so that SDT transmission is limited to that of logical channels/DRBs configured for SDT.
2.1	Configuration
2.1.1	General
Multiplexing of data from different logical channels/DRBs configured for SDT is handled using logical channel restriction in multiplexing similarly to existing mechanisms. The same should apply for RACH and CG based SDT, using a separate or common parameter. This would further (i.e. reusing configuredGrantType1Allowed) allow that e.g. that some LCH are limited to RA-SDT, while other could be allowed on both CG-SDT and RA-SDT. This could be useful to avoid sending larger SRB2 messages over CG.
[bookmark: _Toc68177744]Multiplexing of different LCHs in an SDT MAC PDU is subject to configuration.
[bookmark: _Toc68177745]LCH restrictions are separately configured for CG-SDT and RA-SDT
2.1.2	RACH based SDT configurations
For the legacy 2-step RA procedure, both shared and separate configurations with respect to 4-step RA procedure were introduced by using the new information elements RACH-ConfigCommonTwoStepRA and RACH-ConfigGenericTwoStepRA. We believe that a similar approach should be adopted also for RACH based SDT. This approach allows for flexible configurations based on legacy configurations.
[bookmark: _Toc54265597][bookmark: _Toc68177746]RA based SDT is configured by defining two new RRC IEs, RACH-ConfigCommonSDT and RACH-ConfigGenericSDT. The exact content of these IEs should be discussed by RAN2.
Examples of parameters which could be separate for RACH based SDT include:
CB-PreamblesPerSSB-PerSharedRO, RSRP-Threshold, RSRP-ThresholdSSB, -messagePowerOffsetGroupB, ra-ContentionResolutionTimer, etc
In addition to this, user specific search spaces as described in [2] can be configured, for monitoring of C‑RNTI for subsequent transmissions. 
2.1.3	CG based SDT configurations
For the Configured Grant based SDT (c.f. PUR), it seems rather straightforward to reuse most parts of the ConfiguredGrantConfig; creating a DRB (UE specific) Configured Grant Type 1 configuration.
Examples of parameters to reuse for CG based SDT would be:
periodicity, timeDomainOffset, timeDomainAllocation, nrofHARQ-Processes, timeReferenceSFN, etc

[bookmark: _Toc68177747]As a baseline, CG based SDT is configured by defining a new RRC IE, ConfiguredGrantConfigSDT, based on the existing signalling for Configured Grants.
Note that similar to 2-Step RA configuration and other, optionality in which of the SDT specific parameters are used can be made from using of legacy signaled parameters upon absence.
2.2 Subsequent transmissions of data
Subsequent transmissions of data configured for SDT can be expected to be a common feature for both RA-SDT and CG-SDT. This may be beneficial either if the data volume is larger than what fits in the Msg3/MsgA grant or in the CG resource, or if more data is received in the UE buffer during an ongoing SDT procedure. We believe that legacy procedure where gNB sends a DCI to C-RNTI with a new grant upon receiving a BSR (or no padding bits) is sufficient to handle subsequent data. For the RA-SDT, this implies that subsequent transmissions are done after contention resolution which then is carried out without sending the RRCRelease message in Msg4/MsgB. The procedures for RA-SDT are illustrated in Figure 1 and for CG-SDT in Figure 2.

[bookmark: _Toc68177748]As a baseline, BSR reporting to trigger a DCI to C-RNTI for new grant is the baseline for subsequent transmissions in SDT.
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[bookmark: _Ref67641659]Figure 1 RA-SDT procedure for subsequent data.
[image: ]	Comment by Luca Feltrin: To be fixed after some discussion	Comment by Ericsson(Henrik): Ok?
[bookmark: _Ref67913739]Figure 2 CG-SDT procedure for subsequent data.

In case non-SDT data arrives in the UE buffer during an ongoing SDT procedure the situation is different. This has been discussed in email discussion [1] without reaching a clear consensus for any of the three options. We are in favour of option 1, meaning that the AS triggers a new RRC Resume procedure on SRB0. We believe this option is the most straightforward procedure following the lines of the legacy procedure. We believe that considering that this is a corner case, there is no reason to do anything else. Arguments raised against this by companies are: 
· That the same security material would be repeated. We think a horizontal Key derivation could be done in this case. 
· Using option 3 with DCCH on SRB2 would offer higher reliability due to RLC AM. We do not believe this would be needed as it is not needed for the normal cases when a RRCResumeRequest is sent.
· Difficulties if anchor relocation is performed during the SDT procedure. Since the second RRCResumeRequest would be transmitted in the same cell as the ongoing SDT procedure (which would then have the UEs AS context) this should not be an issue. 

Also, the other options will require discussions of new message formats which may be lengthy and also of how to handle the case when no grant is available so that the RA procedure is used. We propose
[bookmark: _Toc68177749]In case non-SDT data arrives in the UE buffer during an ongoing SDT procedure, a new RRCResumeRequest should be triggered.
2.3	Cell re-selection
In legacy, if an inactive UE during the Resume procedure triggers cell-reselection, it will transit to idle. The occurrence of cell reselection during the legacy Resume procedure would be a rather uncommon situation. However, the likelihood of cell reselection during a SDT procedure may be higher, considering that an SDT procedure may have subsequent transmissions and therefore continue for a longer time than a legacy Resume procedure. Itcould therefore be beneficial to have a simple mechanism to avoid sending the UE to Idle, to avoid the extra latency from transiting to Idle and doing an RRC Connection establishment in the new cell. This could be achieved by one of the following options:
1. Disable cell reselection when SDT is initiated or have the gNB to update security parameters immediately after receiving the RRCResumeRequest to enable sending a new RRCResumeRequest after cell re-selection
2. Stop the ongoing SDT procedure and initiate a new SDT procedure on the new cell when a cell re-selection is triggered during an ongoing SDT procedure. This case would be similar to a non-anchor relocation case since the UE context would not be available at the target gNB and would not be moved there since the same security parameters should not be used in different cells. In this case the data would need to be sent back to the old node for decoding.
In option 1, a problem is that the procedure would not be robust if the current cell becomes weak quickly and successful data transmission cannot be done or if coverage is lost prior to receiving the new security parameters. This would eventually result in that T319 would time out and the UE would be sent to idle and no SDT would be done.
In option 2, the UE would remain in Inactive and procedure would be initiated again on the newly selected cell. This case would work but need significant specification work which seems as an unnecessary optimization for a very infrequent event. However, solutions along the lines of (2) could be discussed for coming releases since it could result in a shorter latency. For Rel. 17, we do not think it is worthwhile to pursue this option.
[bookmark: _Toc68177750]If a cell re-selection is triggered during an ongoing SDT procedure, the UE should transit to Idle.
As discussed in [3], the gain of doing subsequent transmissions within the same SDT procedure is limited to special cases. Since the number of additional transmissions will be under gNB control it can be assumed that a larger number of subsequent transmissions will be uncommon and therefore the likelihood of cell re-selection during an ongoing SDT procedure will be in the same order as for a normal Resume procedure. This further motivates that there is no need for complex solutions and reducing data loss can be left for UE implementation.
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Multiplexing of different LCHs in an SDT MAC PDU is subject to configuration.
Proposal 2	LCH restrictions are separately configured for CG-SDT and RA-SDT
Proposal 3	RA based SDT is configured by defining two new RRC IEs, RACH-ConfigCommonSDT and RACH-ConfigGenericSDT. The exact content of these IEs should be discussed by RAN2.
Proposal 4	As a baseline, CG based SDT is configured by defining a new RRC IE, ConfiguredGrantConfigSDT, based on the existing signalling for Configured Grants.
Proposal 5	As a baseline, BSR reporting to trigger a DCI to C-RNTI for new grant is the baseline for subsequent transmissions in SDT.
Proposal 6	In case non-SDT data arrives in the UE buffer during an ongoing SDT procedure, a new RRCResumeRequest should be triggered.
Proposal 7	If a cell re-selection is triggered during an ongoing SDT procedure, the UE should transit to Idle.
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