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1. Introduction
In the previous meeting, RAN4 reached the following agreements for SDT as captured in the WF [1]. The agreement for RA-SDT:
	· RAN4 does not introduce any new UE RRM requirements for RA-SDT 
· RAN4 to clarify that UE shall meet the existing requirements when performing 2-step/4-step RA-SDT.



The agreement for CG-SDT:
	· RAN4 introduce requirements for CG-SDT in a similar approach to LTE PUR
· RAN4 reuse the existing UE initial transmission requirements for CG-SDT
· RAN4 defined two window sizes and RAN2 defines two thresholds for TA validation.



In this contribution, we discuss and provide our view based on these agreements. 
2. Discussion
The Work Item in [2] has been introduced to enable Small Data Transmissions (SDT) in the RRC_INACTIVE state for 5G NR Rel-17. Unlike the legacy NR data transmission, where connection establishment or resume is required for any data transmission regardless of how small the data is. With SDT, UEs are allowed to transmit infrequent (periodic and/or non-periodic) small data in the RRC_INACTIVE state without the need to resume the connection with the network (i.e., moving to RRC_CONNECTED state). As a result, the signaling overheads caused by resuming/releasing the connection for data transmission can be reduced by using SDT feature, which in turn reduces the power consumption associated with it.
NR SDT is enabled through two schemes RA-SDT and CG-SDT as captured in WID [2]. The SDT selection procedure can be depicted in Figure 1, which generally involves selection between SDT and non-SDT; and for SDT scenario, selection between CG-SDT and RA-SDT.
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[bookmark: _Ref92217078]Figure 1: NR SDT flowchart.
As it can be appreciated from Figure 1, when an UL data arrives at the UE in the RRC_INACTIVE state, the data is checked whether it can be transmitted as SDT or non-SDT. To transmit through SDT, two conditions should be met at this stage: (i) data volume should be smaller than the configured threshold and (ii) RSRP measurement should be greater than the configured RSRP threshold for SDT (RSRP refers to the same RSRP measured for carrier selection). If the two conditions are met, one of the following two schemes can be performed:
· CG-SDT: small data transmission over configured grant type 1 resources can be achieved if UE is configured with CG-SDT (through RRC release message from CONNECTED to INACTIVE state) and the obtained TA can be validated. Otherwise, RA-SDT is initiated.
· RA-SDT: when CG-SDT is not performed, small data transmission with RACH procedure can be initiated using 2-step or 4-step RACH. If UE is configured with both, the selection between 2-step or 4-step RA-SDT is determined based on the RSRP measurement. If RSRP > MsgA threshold, 2-step RA-SDT can be selected, otherwise 4-step RA-SDT.
If any of the above procedures are not performed, non-SDT will take place (i.e., UE needs to establish a connection for data transmission).
Since RA-SDT is based on the same procedure as Random Access, no new RRM requirements are required to be introduced. This also can be captured from the last meeting agreement of RAN4 [1].
· Observation #1: no new RRM requirements to be introduced for RA-SDT.
In addition, the existing requirements for 4-step and 2-step RACH as described in clauses 6.2.2.2 and 6.2.2.3 in TS 38.133 [3], respectively, are also applicable to RA-SDT.
· Proposal #1: the existing requirements for 4-step and 2-step RACH are also applicable to RA-SDT.
On the other hand, for CG-SDT, new RRM requirements are discussed in the next section.
3. CG-SDT requirements
RAN4 agreed to introduce requirements for CG-SDT in a similar approach to LTE PUR (Preconfigured Uplink Resources). LTE PUR was introduced in Release 16 to enable data transmission in RRC_IDLE state targeting UE category NB1 and M1 applications. The RRM requirements for LTE PUR were introduced to include UE synchronization and TA validation. The TA validation is based on the RSRP change criterion, which involves two RSRP measurements. The first RSRP (RSRP1) should be measured within a window centred at T1 (as depicted in Figure 2), which is the time when the latest TA was obtained by the UE. The second RSRP (RSRP2) should be measured within a time window that terminates at T2 (as depicted in Figure 2), which is the time when UE performs TA validation. In CG-SDT, on the other hand, a similar approach can be applied for small data transmission in RRC_INACTIVE state. UE can be configured with CG-SDT during RRC release massage where the value of TA is also provided. When in the inactive state, data may arrive later, and therefore the UE needs to validate the TA obtained previously as shown in Figure 2. RAN2 agreed on the TA validation mechanism based on RSRP change (similar to LTE PUR) with a new TA timer.
· Observation #2: RSRP change criterion used in LTE PUR is also adopted for TA validation in CG-SDT.
In addition, as captured from RAN4 last meeting, RAN2 should define the two thresholds for the RSRP measurements used in the TA validation, while RAN4 should define the two window sizes.
· Observation #3: RAN4 defines two window sizes and RAN2 defines two thresholds for TA validation.
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[bookmark: _Ref92264222]Figure 2: TA validation for CG-SDT.


As illustrated in Figure 2, there are two RSRP measurements RSRP1 and RSRP2 to validate TA. RSRP1 is considered valid if it is measured within window#1 (T1’) as:
T1 – X ≤ T1’ ≤ T1 + X,
and RSRP2 is considered valid if it is measured within window#2 (T2’) as:
T2 – X ≤ T2’ ≤ T2 ,
where T1 is the time when the latest TA was obtained by the UE. T1’ is the window size for RSRP1 measurement. T2 is the time when the UE performs TA validation. T2’ is the window size for RSRP2 measurement. X is a variable used to define the sizes of the two windows.
The variable X can be defined such that the SSBs measurement can be ensured within each window. As such, X can be determined based on the DRX cycle and TSSB_measurement_period_intra (No DRX) , similar to LTE PUR approach. However, in NR inactive state, UE shall measure the SS-RSRP and SS-RSRQ level of the serving cell at least once every M1*N1 DRX cycle as specified in clause 5.1.2.2 of TS 38.133. When the DRX cycle is too large (i.e., it cannot be reliable to validate the TA accurately), the time TSSB_measurement_period_intra (No DRX) as captured in clause 9.2.5.2 of TS 38.133 [3] can be adopted. Hence, X can be defined as:
X = min(TSSB_measurement_period_intra (No DRX), M1*N1*DRX cycle)    …(1)
Where M1=2 if SMTC periodicity (TSMTC) > 20 ms and DRX cycle ≤ 0.64 second, otherwise M1=1. N1 is given in Table 1, which depends on the frequency range FR1 and FR2.

[bookmark: _Ref92274728][bookmark: _Hlk92289334]Table 1: Scaling factor N1 (reproduced from Table 4.2.2.2-1 in TS 38.133)
	DRX cycle length [s]
	Scaling Factor (N1)

	
	FR1
	FR2

	0.32
	1
	8

	0.64
	
	5

	1.28
	
	4

	2.56
	
	3










The time measurement TSSB_measurement_period_intra (No DRX), on the other hand, also depends on the frequency range FR1 and FR2, which are captured in Table 9.2.5.2-1 and Table 9.2.5.2-2 of TS 38.133 [3], respectively.
· Observation #4: the value of TSSB_measurement_period_intra and N1 are dependent on the frequency range FR1 and FR2.
· Proposal #2: RAN4 to clarify whether FR2 can be supported for SDT.



For FR1, the time TSSB_measurement_period_intra (no DRX) is captured here from Table 9.2.5.2-1 of TS 38.133 [3]:
TSSB_measurement_period_intra = max(200ms, ceil( 5 x Kp) x SMTC period) x CSSFintra
CSSFintra is a carrier specific scaling factor. When intra-frequency SMTC is fully non overlapping with measurement gaps (MGs), CSSFintra=1 and Kp=1. Therefore, TSSB_measurement_period_intra can be simplified to:
TSSB_measurement_period_intra = max(200ms, SMTC period)
As a result, X in (1) can be written for FR1 as:
X = min( max(200ms, 5 x SMTC period) , M1* DRX cycle)  …(2)

For FR2, the time TSSB_measurement_period_intra (no DRX) is captured here from Table 9.2.5.2-2 of TS 38.133 [3]:
TSSB_measurement_period_intra = max(400ms, ceil(Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x SMTC period) x CSSFintra 
As specified in clause 9.2.5.1 TS 38.133, Klayer1_measurement=1 if all of the reference signals configured for RLM, BFD, CBD or L1-RSRP for beam reporting on any FR2 serving frequency in the same band outside measurement gap are not fully overlapped by intra-frequency SMTC occasions. Therefore, TSSB_measurement_period_intra can be simplified to:
TSSB_measurement_period_intra = max(400ms, Mmeas_period_w/o_gaps x SMTC period)
For a UE supporting power class 1 or 5, Mmeas_period_w/o_gaps =40. For a UE supporting FR2 power class 2, Mmeas_period_w/o_gaps =24. For a UE supporting power class 3, Mmeas_period_w/o_gaps =24. For a UE supporting power class 4, Mmeas_period_w/o_gaps =24.
As a result, X in (1) can be written for FR2 as:
X = min( max(400ms, Mmeas_period_w/o_gaps x SMTC period) , M1* N1* DRX cycle)   …(3)

· Proposal #3: Window#1 to be defined as:
T1 – X ≤ T1’ ≤ T1 + X,
where  
X = 

· Proposal #4: Window#2 to be defined as:
T2 – X ≤ T2’ ≤ T2,
where  
X = 


Another open issue from the previous meeting regarding the synchronization requirement for CG-SDT transmission is captured below:
	· If a UE is allowed for CG-SDT transmission, which sync requirements should it satisfy prior to the transmission?
Option 1: Existing UE sync requirements towards the serving cell
Option 2: New UE sync requirements towards the serving cell for CG-SDT
Option 3: FFS, but please state factors which make it not clear
Agreement:
· TBD Continue discussion in the next meeting with the following two options:
· Option 1
· Option 3



The intention of introducing UE sync requirements for CG-SDT transmission is not clear to us. Given the fact that UE can validate the TA prior to UL transmission, i.e., it can synchronize to the Tx timing, we cannot see the purpose behind introducing such requirement. Therefore, we propose the following:
· Proposal #5: No specific sync requirements to be introduced for CG-SDT transmission.


Summary
In this contribution we have discussed the open issues from the previous WF on NR SDT, in particular, the RRM requirements for CG-SDT. It was discussed that new RRM requirements are required to be introduced for CG-SDT with regard to TA validation based on RSRP change. The following observations were approached:
· Observation #1: no new RRM requirements to be introduced for RA-SDT.
· Observation #2: RSRP change criterion used in LTE PUR is also adopted for TA validation in CG-SDT.
· Observation #3: RAN4 defines two window sizes and RAN2 defines two thresholds for TA validation.
· Observation #4: the value of TSSB_measurement_period_intra and N1 are dependent on the frequency range FR1 and FR2.
Furthermore, the following proposals have been introduced:
· Proposal #1: the existing requirements for 4-step and 2-step RACH are also applicable to RA-SDT.
· Proposal #2: RAN4 to clarify whether FR2 can be supported for SDT.
· Proposal #3: window#1 for RSRP1 to be defined as:
T1 – X ≤ T1’ ≤ T1 + X,
where  
X = 

· Proposal #4: window#2 for RSRP2 to be defined as:
T2 – X ≤ T2’ ≤ T2,
where  
X = 

· Proposal #5: no specific sync requirements to be introduced for CG-SDT transmission.
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