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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]In RAN#111 e-meeting, discussion on small data has made a great progress. It is agreed that:
· Small data transmission with RRC message is supported as baseline for RA-based and CG-based schemes. 
In this paper, we provides our views on CG based SDT schemes including the following aspects:
· CG resource request and configuration
· CG resource release
· Conditions to use CG resource
· Beam handling in CG based SDT
Discussion
In LTE, dedicated preconfigured uplink resource (D-PUR) transmissions are studies. UE in RRC_CONNECTED can request for PUR by sending PURConfigurationRequest to eNB. PUR configuration details are included in RRCConenctionRelease if eNB decides to provide the resources. The resources are configured dedicatedly for a specific UE and are valid in the cell where the resources are configured. Conditions such as TA is valid need to be fulfilled before determine to initiate D-PUR transmission. And the resource can be released implicitly and explicitly in some cases such as access to a new cell.
In general, we can take D-PUR transmission as a baseline in the study of CG based SDT scheme. The discussion on UE specific CG resources without contention should be prioritized.
CG resource request and configuration
In D-PUR transmission, the resources are requested when UE is in RRC_CONNECTED. Considering the security issue on including the reconfiguration information in the DL response for CP solution, PUR updating is not supported when UE is in RRC_IDLE. For CG resource request, UE in both RRC_CONNECTED and RRC_INACTIVE can be studied.
· Request for CG resource/update when UE in RRC_CONNECTED.
· Request for CG resource configuration/update when UE is in RRC_INACTIVE.
For UE in RRC_CONNECTED, the procedure can reuse PUR request and configuration as shown in Figure1.




Figure 1 CG resource request in RRC_CONNECTED
Step0: UE is in RRC_CONNECTED, and CG based SDT is enabled in the cell.
Step1: UE sends request message to gNB for CG resource configuration/update/release.
Step2: gNB configures/releases CG resources by sending RRCRelease to UE.
For UE in RRC_INACTIVE, the request message can be included in CG based SDT or RACH based SDT. gNB re-configures the CG resources in DL response, as illustrated in Figure2.



Figure 2 CG resource request in RRC_INACITVE
The request message can be selected from the following options. Information about the requested resource, such as TBS, periodicity can be included. Delta part is supported in the request and (re-)configuration in order to save more bits for data transmission.
· Option1: Introduce new RRC signaling as PURConfigurationRequest in D-PUR
· Option2: Extend UEAssistantInformation
· Option3: Introduce a MAC CE
[bookmark: _Toc54345194]CG resource request for SDT can be performed when UE is in either RRC_CONNECTED or RRC_INACTIVE.
[bookmark: _Toc54345195]UE can request for resource configuration/update/release. gNB configures/releases CG resources by sending RRCRelease to UE
[bookmark: _Toc54345196]The request signaling can be designed as follows. 
[bookmark: _Toc54345197]Option1: Introduce a new RRC message
[bookmark: _Toc54345198]Option2: Extend UEAssistanceInformation
[bookmark: _Toc54345199]Option3: Introduce a MAC CE
[bookmark: _Toc54345200]Delta part is supported in the request and (re-)configuration to reduce signaling overhead.
CG resource release
The PUR configuration can be released at the UE and eNB in following cases. 
· UE accesses in another cell. 
· PUR is no longer enabled in the cell, for example, the network includes an indication in system information to inform UEs that CG based SDT is not supported in the cell. 
· PUR resource has not been used for a configured number of consecutive occasions
· After the maximum number of PUR resources is reached.
· Explicit signaling.
The same principle can be reused for CG resources as baseline.
[bookmark: _Toc54345201]CG resources for SDT are released at both UE and gNB in following cases. Other cases can also be studied.
[bookmark: _Toc54345202]	- UE accesses in another cell
[bookmark: _Toc54345203]	- CG is no longer enabled in the cell
[bookmark: _Toc54345204]	- CG resources are not used for a configured number of consecutive occasions
[bookmark: _Toc54345205]	- Maximum number of CG resources is reached
[bookmark: _Toc54345206]	- Explicit signaled
Conditions to use CG resource
The following conditions need to be fulfilled before UE uses CG resource for SDT:
· CG based SDT is allowed in the cell.
· CG resources are valid, i.e. CG resources are not released.
· TA is validated. The criteria can reuse the TA maintenance for PUR.
· Timer is running
· The RSRP variety is within the configured threshold
The above conditions for D-PUR transmission can be reused as baseline. Furthermore, Since repetition is not supported in CG based SDT, UE should determine whether the radio link condition is good enough for UL transmission. To tackle this issue, a RSRP threshold can be configured for CG resource, UE needs to determine whether the measured RSRP is higher than the threshold before initiating the procedure.
[bookmark: _Toc54345207]Conditions to use CG resources for SDT:
[bookmark: _Toc54345208]	- CG based SDT is allowed in the cell.
[bookmark: _Toc54345209]	- CG resources are valid.
[bookmark: _Toc54345210]	- TA is valid
[bookmark: _Toc54345211]	- Measured RSRP is larger than the configured RSRP threshold.
Handling of beam selection
Different from the procedure of RACH based SDT, no preamble is needed in CG based SDT scheme. Since the PRACH for preamble is associated with beam information,  gNB can be informed of the best DL beam from UE perspective, and use the corresponding information for DL/UL transmissions.
 In order to inform the beam measurement result in CG based solution, an MAC CE including the selected DL beam could be introduce in CG based UL transmission. The procedure is shown in Figure below. In step1, UE performs UL SDT using CG. MAC CE indicating the best SSB index is included. In step2, gNB use the beam indicated by UE to transmit DL.




[bookmark: _Toc54038734][bookmark: _Toc54345212]Introduce a new MAC CE to indicate the gNB of the measured beam information.
Conclusion
We have the following proposals:
Proposal 1	CG resource request for SDT can be performed when UE is in either RRC_CONNECTED or RRC_INACTIVE.
Proposal 2	UE can request for resource configuration/update/release. gNB configures/releases CG resources by sending RRCRelease to UE
Proposal 3	The request signaling can be designed as follows.
	Option1: Introduce a new RRC message
	Option2: Extend UEAssistanceInformation
	Option3: Introduce a MAC CE
Proposal 4	Delta part is supported in the request and (re-)configuration to reduce signaling overhead.
Proposal 5	CG resources for SDT are released at both UE and gNB in following cases. Other cases can also be studied.
	- UE accesses in another cell
	- CG is no longer enabled in the cell
	- CG resources are not used for a configured number of consecutive occasions
	- Maximum number of CG resources is reached
	- Explicit signaled
Proposal 6	Conditions to use CG resources for SDT:
	- CG based SDT is allowed in the cell.
	- CG resources are valid.
	- TA is valid
	- Measured RSRP is larger than the configured RSRP threshold.
Proposal 7	Introduce a new MAC CE to indicate the gNB of the measured beam information.
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