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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]In RAN#111 e-meeting, discussion on small data has made a great progress. Some agreements were reached as follows:
· Small data transmission with RRC message is supported as baseline for RA-based and CG-based schemes.
· Small data transmission is configured by the network on a per DRB basis.
· 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.
· UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported.
· When UE is in RRC_INACTIVE, it should be possible to send multiple UL and DL packets as part of the same SDT mechanism and without transitioning to RRC_CONNECTED on dedicated grant.  FFS on details and whether any indication to network is needed.  
In this contribution, we would like to further discuss the above agreements and some other control plane issues.
Discussion
[bookmark: _Hlk54001907]Data volume calculation
As agreed, DRB configuration and data volume threshold are used to determine whether to trigger SDT or not. UE should compare the data size to be transmitted with the threshold when data is available for SDT allowed DRBs. If the data size is lower than the threshold, UE determine to trigger SDT. Otherwise, UE triggers  RRC connection resumption. Regarding how to calculate the data volume, we provide the following two options:
· Option1: It is up to UE implementation how to determine whether the UL data size is suitable for SDT.
· Option2: Define the contents to be calculated. For an uplink transmission with RRC message involved, the potential contents include RRC message, data from DRBs configured with SDT and possible MAC CEs. Therefore, the size of the resulting MAC PDU is the sum of the following items:
· Size of RRC message (The size of RRCResumeRequest is fixed)
· Size of the data buffered in PDCP and RLC, adding the potential headers from each layer.
· Size of possible MAC CEs.
Option1 reuses the method in LTE UP-EDT. Option2 provides the details to be considered in data volume calculation, in which way the evaluation can be more precise.
[bookmark: _Toc54343763]Data volume is evaluated for the DRBs allowed to trigger SDT. RAN2 discusses the following two options:
[bookmark: _Toc54343764]Option1: It is up to UE implementation how to determine the data size.
[bookmark: _Toc54343765]Option2: Specify the data volume calculation, including RRC message, data from DRBs configured with SDT and possible MAC CEs.
RSRP threshold
According to the agreements, whether an additional SDT specific RSRP threshold is used needs further discussion. For SDT, uplink user data is expected to be multiplexed with RRC message, which results in a larger data size than legacy Msg3/MsgA. Therefore, the coverage would be impacted by the support of SDT. 
Different from solving the coverage problem by repetition in LTE UP EDT, the use case of SDT is normal 5G terminals, where the repetition is not supported. Accordingly, UE is required to be in a good UL transmission condition when performing SDT. In order to evaluate the radio link quality, an RSRP threshold need to be utilized.
[bookmark: _Toc54343766]An SDT specific RSRP threshold is used for the UE to determine whether to do SDT.
The other issue is when to evaluate the RSRP, two options are provided:
· Option1: RRC takes RSRP threshold as one of the trigger conditions. RSRP threshold can be configured independently from that for CG based scheme and RACH based scheme.
· Option2: RRC does not take RSRP threshold into account when determining whether to trigger SDT. RSRP threshold is used in the resource selection in MAC, i.e. each RACH resource group for RA based SDT is associated with a RSRP threshold, UE selects from the groups of which the corresponding RSRP thresholds are satisfied. SDT shall be cancelled if the measured RSRP is lower than all the configured thresholds.
For option1, since RRC is not available of the measured RSRP, interaction between RRC and lower layers is needed. So we think it is more reasonable to do the RSRP evaluation in MAC.
[bookmark: _Toc54343767]RRC does not take RSRP thresholds one of the SDT trigger conditions. RSRP evaluation is performed in MAC after the SDT is initiated.
SDT type selection
The RACH resources for small data transmission are signaled via system information and shared by multiple UEs. Comparatively, the CG resources for INACTIVE data transmission are allocated dedicatedly for a UE. If both two types of small data transmission resources are available for a UE, the UE should prioritize the use of CG resources due to following two reasons:
· The transmission latency of CG based scheme is smaller without contention.
· The resource would be wasted if UE does not use it. 
For case that CG based scheme is not feasible, i.e. TA is invalid, UE can select to use RACH based solutions. When the conditions for using CG resources are met again, UE can switch back to CG based SDT.
[bookmark: _Toc54343768]UE should prioritize the use of CG resources if the corresponding conditions are met.
[bookmark: _Toc54343769]Switching between CG-based SDT and RACH-based SDT is supported.
Timer handling during SDT
In legacy RRC connection resume procedure, T319 is started upon transmission of RRCResumeRequest and stopped upon the reception of RRC message (RRCResume, RRCSetup, RRCRelease, RRCRelease). For subsequent UL/DL transmission in the same SDT mechanism, the length of T319 may not be long enough to support subsequent transmissions. In our understanding, T319 can not be extended to support multiple shots of SDT, the reasons are:
· The value of T319 is broadcast via system information, both legacy UEs and SDT UEs share the same value. If T319 is extended, legacy UEs have to keep monitoring PDCCH for a long time which is power consumption.
· Since the transmission times and the scheduled uplink grant are up to network, it is difficult to specify a suitable timer value to guarantee that the subsequent transmissions can be completed within the timer.

[bookmark: _Toc54343770]T319 is not extended for SDT
[bookmark: _GoBack]
Therefore, we provide two possible solutions:
· Option1: Introduce a new timer for SDT. The new timer can take T319 as baseline but with longer value.
· Option2: Introduce a new start/restart mechanism for SDT. The timer can be restarted upon the reception of UL/DL scheduling, where T319 can be reused..
[bookmark: _Toc54343771]Introduce a new timer and/or a new start/restart mechanism to support subsequent transmissions.
Conclusion
We have the following proposals:
Proposal 1	Data volume is evaluated for the DRBs allowed to trigger SDT. RAN2 discusses the following two options:
	Option1: It is up to UE implementation how to determine the data size.
	Option2: Specify the data volume calculation, including RRC message, data from DRBs configured with SDT and possible MAC CEs.
Proposal 2	An SDT specific RSRP threshold is used for the UE to determine whether to do SDT.
Proposal 3	RRC does not take RSRP thresholds one of the SDT trigger conditions. RSRP evaluation is performed in MAC after the SDT is initiated.
Proposal 4	UE should prioritize the use of CG resources if the corresponding conditions are met.
Proposal 5	Switching between CG-based SDT and RACH-based SDT is supported.
Proposal 6	T319 is not extended for SDT
Proposal 7	Introduce a new timer and/or a new start/restart mechanism to support subsequent transmissions.
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