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1. Introduction
In RAN2#115-e meeting, the following agreements on CG based small data transmission were made as in [1].

	Agreements
1.	If none of the SSBs’ RSRP is above the RSRP threshold of CG-SDT criteria in the type selection phase, UE should select RA-SDT if RA-SDT criteria is met
2.	MAC PDU rebuilding is not required (unless we find a case that is needed)
3.	During subsequent CG transmission phase (i.e. after the UE has received response from NW) UE can initiate at least legacy RACH procedure (e.g. trigger due to no UL resources).  No MAC PDU rebuilding is required.  FFS if the RA-SDT RA resources can be used for subsequent data.   
a.	At least the following conditions are agreed: (1) no qualified SSB when the evaluation is performed; (2) when TA is invalid; (3) when SR is triggered due to lack of UL resource
4.	UE should release CG-SDT resource (if stored) when UE initiates RRC resume procedure from another cell which is different from the cell in which the RRCRelease is received.
5.	The C-RNTI previously configured in RRC_CONNECTED state is used for UE to monitor PDCCH in CG-SDT.  
6.	CS-RNTI based dynamic retransmission mechanism can be reused for CG-SDT.  FFS whether CS-RNTI is the same one as the one previously configured in RRC_CONNECTED or a new CS-RNTI one is provided to the UE
7.	During the subsequent new CG transmission phase, for the purpose of CG resource selection, UE re-evaluates the SSB for subsequent CG transmission.  FFS what happens if no SSBs are valid or if no sample is available
8.	From RAN2 perspective, at least the following parameters should be included in the CG-SDT configuration. FFS whether these parameters are common for multiple CG-SDT configurations or per CG-SDT configuration.
· The new TA timer in RRC_INACTIVE;
· The RSRP change threshold for TA validation mechanism in SDT (details dependent on RAN1);
· The SSB RSRP threshold for beam selection (i.e. UE selects the beam and associated CG resource for data transmission).


[bookmark: _Hlk54163088][bookmark: Proposal_Beacon]In this contribution, it mainly focuses on the CG based small data transmission, which includes the analysis on CG configuration, RNAU on CG resource, UAC, subsequent data transmission and TA maintenance in CG-SDT.
1. Discussion
The configuration of CG resource 
As in [3], the network could support multiple CG-SDT configurations per carrier in RRC_INACTIVE. Generally, although the multiple CG resources are introduced for multi beam or for different traffic pattern, it is not necessary to restrict the CG resource to a DRB/SRB with specific traffic pattern, the CG resource could be applied by any DRB/SRB in SDT procedure if it is possible. But it is also possible that CG resource to be associated to a dedicated SRB/DRB in order to avoid the inefficiency of wireless resource. Whether associating one CG resource to some dedicated SRB/DRB needs to be discussed.
Proposal 1: Whether associating one CG resource to some dedicated SRB/DRB needs to be discussed.
RNAU on CG resource
According to current specification, RNAU (RAN-based Notification Area Update) should be performed for inactive UE. A UE in the RRC_INACTIVE state can be configured by the last serving NG-RAN node with an RNA and a timer (t380) for RNAU. RNAU is triggered based on the configured timer and the RAN area change. The purpose of RNAU is to inform network that UE is still located in this RAN area and the UE is reachable. RRCResumeRequest including a cause of RNA-update will be transmitted to the RAN node once RNAU is triggered. RACH is used for RRCResumeRequest transmission for RNAU. If CG resource is configured for inactive UE, it is natural that CG resource can be used for RRCResumeRequest transmission for RNAU purpose.
Proposal 2: CG resource can be used for RRCResumeRequest transmission for RNAU purpose.
UAC
It has been agreed that the existing UAC procedure to determine whether access attempt is allowed, will be reused for SDT. The existing UAC can be reused for the majority cases of SDT. However, there is some difference for the CG based solution. The pre-configured CG resources can be considered as dedicated resources. And it has been agreed that small data transmission is configured by the network on a per DRB basis. It means there are allocated resources for SDT if the arrival data corresponds to the configured DRB which is allowed to perform SDT. If the legacy UAC is performed and the UE is barred for the SDT, the dedicated resources are wasted. Obviously, it is not the expected case. Then, we can consider the access attempt as allowed for this case to simplify the implementation.
Even if the packet is segmented and the subsequent data may be transmitted by the network scheduling, the first UL can still be considered as allowed and the subsequent transmission can be barred since the network will not schedule any grant for the UE.
Proposal 3: The access attempt is considered as allowed if the pre-configured CG resources are configured for SDT and the arrival data corresponds to the configured DRB which is allowed to perform SDT.
Subsequent data transmission
It has been agreed that UL carrier selection is performed for initial CG-SDT selection. In our understanding, it is for the first SDT after the UE is released to RRC_INACTIVE state. Also, it has been agreed that during the subsequent SDT data transmission phase, for the purpose of CG resource selection, UE re-evaluates the SSB for subsequent CG transmission. It has not been officially agreed yet whether UE should perform UL carrier selection also for the subsequent CG transmissions. 
We think the UL carrier selection should be only performed for the initial SDT selection. For subsequent CG transmissions, UE should stay on the same carrier. Since UE is regularly re-evaluating the RSRP of the SSB’s, we think that there is no need to do perform UL carrier selection for every CG transmissions. If UE would do so, this would also complicate NW implementation, i.e. since UE may switch between different UL carrier the resource allocation may be difficult.
Proposal 4: RAN2 to confirm that UL carrier selection is only done for initial CG-SDT selection, i.e. not for subsequent CG-SDT transmissions.
TA maintenance in RRC_INACTIVE
A UE which is configured with CG-SDT resources can only use the configured grant resources if the UE has a valid TA value, i.e. valid uplink timing alignment. As seen from TS 38.133, up to and including NR Rel-16, a UE is required to maintain timing alignment for its UL transmission when it is in RRC_CONNECTED state; however UE is not required to maintain its uplink timing alignment in RRC_INACTIVE.

	[bookmark: _Toc29239834][bookmark: _Toc37296193][bookmark: _Toc46490319][bookmark: _Toc52752014][bookmark: _Toc52796476][bookmark: _Toc67931535]TS38.133 v16.8.0
[bookmark: _Toc535475928]7.1.1	Introduction

[bookmark: _Toc535475929]The UE shall have capability to follow the frame timing change of the reference cell in connected state. The uplink frame transmission takes place  before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell. For serving cell(s) in pTAG, UE shall use the SpCell as the reference cell for deriving the UE transmit timing for cells in the pTAG. For serving cell(s) in sTAG, UE shall use any of the activated SCells as the reference cell for deriving the UE transmit timing for the cells in the sTAG. UE initial transmit timing accuracy and gradual timing adjustment requirements are defined in the following requirements.
In the requirements of clause 7.1.2, the term reference cell on a carrier frequency subject to CCA is not available at the UE refers to when at least one SSB is configured by gNB, but the first two successive candidate SSB positions for the same SSB index within the discovery burst transmission window are not available during at least one discovery burst transmission window, at the UE due to DL CCA failures at gNB during the last 1280 ms; otherwise the reference cell on the carrier frequency subject to CCA is considered as available at the UE.



Up to Rel-17 it makes sense that UE is not required to maintain its uplink timing alignment in RRC_INACTIVE, since UE is not performing any uplink transmission except PRACH. However, with the introduction of SDT, it actually makes also sense that UE maintains its uplink timing alignment in RRC_INACTIVE, in particular for the case of CG-SDT. Since UE performs UL transmission, e.g. CG PUSCH, in RRC_INACTIVE without a prior random access, it is beneficial for the timing accuracy if UE maintains its uplink timing alignment also in RRC_INACTIVE when being configured with CG-SDT resources and a TAT timer for the purpose of CG-SDT transmission in RRC_INACTIVE, e.g. SDT-TAT timer and CG-SDT are configured within the RRCRelease message. Maintaining uplink timing alignment means that UE in RRC_INACTIVE (gradually) adjusts its uplink timing when there is a DL timing difference observed by the UE, e.g. UE autonomously adjusts its uplink timing in order to follow the DL timing reference. It is assumed that a UE in RRC_INACTIVE (configured for CG-SDT) has a NTA value, e.g. last or most-recent NTA value used in RRC_CONNECTED before being released to RRC_INACTIVE. The UE would store and maintain NTA when being released to RRC_INACTIVE. If the UE for example moves further towards the cell edge, the received downlink timing arrives at a certain amount of time later than the previous reference downlink timing. The UE may change the NTA to a NTA,adjusted accordingly based on the new downlink timing.
Proposal 5: RAN2 to discuss whether UE in RRC_INACTIVE configured with CG-SDT is required to maintain its uplink timing alignment as in RRC_CONNECTED, i.e. UE in RRC_INACTIVE (gradually) adjusts its uplink timing when there is a DL timing difference observed by the UE. 
2. Conclusion
In this contribution, the issues on the CG configuration, the TA validity, RNAU on CG resource, UAC, subsequent data transmission and TA maintenance in CG-SDT are discussed, we have the following proposals:
Proposal 1: Whether associating one CG resource to some dedicated SRB/DRB needs to be discussed.
Proposal 2: CG resource can be used for RRCResumeRequest transmission for RNAU purpose.
Proposal 3: The access attempt is considered as allowed if the pre-configured CG resources are configured for SDT and the arrival data corresponds to the configured DRB which is allowed to perform SDT.
Proposal 4: RAN2 to confirm that UL carrier selection is only done for initial CG-SDT selection, i.e. not for subsequent CG-SDT transmissions.
Proposal 5: RAN2 to discuss whether UE in RRC_INACTIVE configured with CG-SDT is required to maintain its uplink timing alignment as in RRC_CONNECTED, i.e. UE in RRC_INACTIVE (gradually) adjusts its uplink timing when there is a DL timing difference observed by the UE.

3. References 
[bookmark: _Ref28939630][bookmark: _Hlk54163140]RAN2#115-e chairman note.
Report from [Post115-e][509][SDT] CG open issues (Xiaomi).
R2-2104304, “Report for Rel-17 Small data and URLLC/IIoT”, InterDigitall, April 12 – April 20, 2021.
窗体顶端
3

image1.wmf
c

offset

TA 

TA

)

(

T

N

N

´

+


oleObject1.bin

