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1. Introduction
[bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]RAN2 discussed aspects related to small data transmission/reception in RAN2#111-e meeting and made the following agreements:
Agreements 
1 	Small data transmission with RRC message is supported as baseline for RA-based and CG based schemes  
2	RRC-less can be studied for limited use cases (e.g. same serving cell and/or for CG) with lower priority
3	Context fetch and data forwarding with anchor re-location and without anchor re-location will be considered.   FFS if there are problems with the scenario “without anchor relocation”. 
4	From RAN2 perspective, stored “configuration” in the UE Context is used for the RLC bearer configuration for any SDT mechanism (RACH and CG).
5	The 2-step RACH or 4-step RACH should be applied to RACH based uplink small data transmission in RRC_INACTIVE
6	The uplink small data can be sent in MSGA of 2-step RACH or msg3 of 4-step RACH.
7	Small data transmission is configured by the network on a per DRB basis
8	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
9	UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported 
10	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.  

This contribution focuses on aspects related to the usage of configured grant for RRC based SDT, in terms of the configuration criteria for CG, usage and validity of CG resources for SDT and other related aspects.
1. Discussion
SDT triggering criteria for CG
It was agreed that both RA-based and CG-based mechanisms shall be supported for transmission of SDT using the RRC based approach. While we discuss the need for additional criteria for triggering SDT in our companion contribution [1], here we discuss aspects specific to configured grant based SDT. Considering transmission using pre-configured uplink resource (PUR) design for LTE-EDT, there are clear parallels between the two which can be useful to consider. For instance, transmission using PUR allows a UE in RRC_IDLE to send 1 UL transmission (and optionally receive 1 DL transmission) without having to perform random access procedure. Of course, this is only valid for the cell where the PUR configuration was received and the UE additionally needs to have a valid TA with the network. Configured grant design in NR allows the UE to be provided with semi-static UL resources/configuration for transmission without the need for dynamic signaling. Hence, it seems ideally suited for SDT operation, which assumes small, periodic transmissions without having to transition to RRC_CONNECTED. Therefore, as a starting point, we think similar design can be utilized for CG based SDT due to obvious similarities in the design space between the two mechanisms. 
Proposal:	It is proposed to use LTE-EDT mechanism using PUR as baseline for CG based SDT design.
The gNB should support the usage of CG based SDT feature, similar to the RACH case. Note that since it was already agreed that a specific DRB can be setup/configured to be used for SDT and the gNB can set the allowed configured grant(s) for transmission for each logical channel using allowedCG-List, the applicability of a given CG to be used for SDT can already be configured by the network.
Proposal:	The gNB can provide the mapping of configured grant to particular LCHs in order to control whether or not CG based SDT is allowed for a given DRB.
In addition, it needs to be discussed whether both type 1 or type 2 configured grants can be applicable for SDT. In our view, PUR based LTE EDT mechanism is quite similar to NR type 1 CG, with the resources configured semi-statically for periodic usage by the UE. Usage of mode 2 requires additional UE power consumption in terms of monitoring PDCCH, which may not be desirable in RRC_INACTIVE. Therefore, it is proposed to only consider type 1 configured grant for usage in RRC_INACTIVE for SDT.
Proposal:	RAN2 is proposed to agree that only type 1 configured grant is supported for SDT in RRC_INACTIVE.

Timing Alignment and RSRP threshold
In LTE PUR, a time alignment timer and associated is defined to maintain the validity of the time alignment for PUR transmissions. The associated conditions in TS 36.331 are reproduced below:
	5.3.3.19 Timing alignment validation for transmission using PUR
A UE shall consider the timing alignment value for transmission using PUR to be valid when all of the following
conditions are fulfilled:
1> if pur-TimeAlignmentTimer is configured:
2> pur-TimeAlignmentTimer is running as confirmed by lower layers;
1> if pur-RSRP-ChangeThreshold (pur-NRSRP-ChangeThreshold in NB-IoT) is configured: 
2> since the last TA validation, the serving cell RSRP has not increased by more than increaseThresh; and
2> since the last TA validation, the serving cell RSRP has not decreased by more than decreaseThresh;


 
For RRC-SDT using CG, the natural question is whether having a similar timer and RSRP criteria to track the RSRP of the serving cell can be useful. In order to maintain the time alignment while performing SDT using configured grant, a similar timer needs to be defined for NR. For the RSRP change thresholds, they indicate the threshold(s) of change in serving cell RSRP in dB for TA validation and again, can be similarly considered for NR as well.   
Proposal:	A timing alignment validation procedure using a separate timer and RSRP change thresholds (similar to pur-TimeAlignmentTimer and pur-RSRP-ChangeThreshold in LTE-EDT) shall be defined for CG based SDT operation in RRC_INACTIVE.
[bookmark: _Hlk53994228]Assistance information
The UE can provide some assistance information to the network before moving to RRC_INACTIVE in case it is interested in performing SDT and request CG configuration by the network. In LTE, this can be accomplished by PURConfigurationRequest message, which includes information like the traffic periodicity and offset, number of PUR occasions, requested TBS, etc. Since the gNB might not be aware of the UE’s expected traffic pattern during RRC_INACTIVE, we think it is useful to be able to indicate this information to the gNB, which can then be taken into consideration when providing a CG configuration to the UE for SDT. Therefore, we propose to consider some assistance information by the UE to the gNB for requesting CG configuration for SDT.
Proposal:	RAN2 is proposed to discuss if assistance information for configuration of SDT CG is provided by the UE to the gNB.

Selection between CG and RA based SDT
In the last meeting, while it was agreed that both RACH-based and CG-based mechanism are supported for SDT, it further needs to be discussed which one takes priority in case the UE is configured with both CG and RACH resources for SDT. As a general principle, UE should prefer usage of UE-specific/dedicated resources in order to avoid potential contention and thereby increase reliability of transmissions. To that end, we think that the UE should prioritize usage of CG for SDT over RACH, provided of course that the configuration is valid and applicable for the logical channel. In case CG resources are not available or valid, the UE can use RACH based SDT. Further selection between 2-step and 4-step RA and interaction with contention free/dedicated RACH resources is further discussed in our companion contribution [2].
Proposal:	UE prioritizes usage of configured grant over RACH for SDT in RRC_INACTIVE, provided it is able to do so based on validity of the CG and whether the logical channel is configured to use the CG.

1. [bookmark: _Toc465993148]Conclusion
This contribution discusses the usage and applicability of configured grant for SDT operation and makes the following observations and proposals:
Proposal:	It is proposed to use LTE-EDT mechanism using PUR as baseline for CG based SDT design.
Proposal:	The gNB can provide the mapping of configured grant to particular LCHs in order to control whether or not CG based SDT is allowed for a given DRB.
Proposal:	RAN2 is proposed to agree that only type 1 configured grant is supported for SDT in RRC_INACTIVE.
Proposal:	A timing alignment validation procedure using a separate timer and RSRP change thresholds (similar to pur-TimeAlignmentTimer and pur-RSRP-ChangeThreshold in LTE-EDT) shall be defined for CG based SDT operation in RRC_INACTIVE.
Proposal:	RAN2 is proposed to discuss if assistance information for configuration of SDT CG is provided by the UE to the gNB.
[bookmark: _GoBack]Proposal:	UE prioritizes usage of configured grant over RACH for SDT in RRC_INACTIVE, provided it is able to do so based on validity of the CG and whether the logical channel is configured to use the CG.
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