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RRM requirements for small data transmission were discussed at last meeting and the outcome is summarized in [1]. In this contribution we discuss and provide our view on the open issues in [1].
 
Discussion
The overall procedure for performing SDT is depicted in Figure 1. 

Figure 1 Overall SDT procedure

For the first step in figure 1, RSRP measurement is compared to a threshold for deciding whether to use SDT or legacy procedure for transmitting small data. RAN4 discussed whether to introduce any requirements for such measurement at last meeting and no conclusion was reached. Our view is that RAN4 does not have introduce any requirements (e.g. time range defining the validity) for this step since UE may use any available existing measurements. It is RAN2 responsibility to clarify how long such decision is valid and we don’t foresee any RAN4 impact. 
In addition, the initial SDT transmission may be followed by subsequent SDT transmission in both RA-SDT and CG-SDT. In both cases, the basic requirements (those defined for 2/4-step RA and TA validation) associated with RA-SDT and CG-SDT shall apply. No additional requirements are needed. 
· Proposal #1: No RRM impact due to the SDT decision procedure using RSRP measurement. 
· Proposal #2: No additional requirements are needed for subsequent SDT transmissions in RA-SDT and CG-SDT.

The requirements introduced in LTE PUR can be found in section 4.6.3 and 4.7.4 in TS 36.133 for NB-IoT and cat-M respectively, and they are reproduced below for convenient reading [2]:

	4.7.4.2	Requirements on UE synchronization for transmission using PUR 
The requirements in this clause are applicable for the UE in normal coverage or in enhanced coverage.
The UE is allowed to transmit using the preconfigured uplink resources provided that the UE is synchronized towards the serving cell prior to transmission. If the UE is not able to obtain the synchronization towards the serving cell then the UE shall drop the PUR transmission. The UE determines the PUR transmission occasion according to the received PUR configuration [TS 36.331]. 



According to these requirements, the UE is allowed to transmit using the preconfigured resources provided that it is synchronized towards the serving cell prior to the transmission. RAN4 has spent many meeting discussing in LTE PUR different ways of defining the synchronization requirements for PUR transmission. However, due to diverse views and due to that some factors are implementation dependent, the conclusion was to define this high-level agreement that UE shall perform the transmission only if it is synchronized towards the serving cell. Our view is to reuse those agreements for small data transmissions as it can save some valuable RAN4 time.


· Proposal #3: RAN4 to reuse the requirements on UE synchronization (section 4.7.4.2 in TS 36.133) from LTE PUR for transmission using CG-SDT in NR. 

CG-SDT is similar to transmission using preconfigured uplink resources (PUR) feature which was introduced in LTE for cat-M and NB-IoT UE. The intended use case of CG-SDT is to support transmission of small periodic data using configured grant. An example of the intended use case is illustrated in Figure 1, where UE obtains a CG-SDT configuration from a RRC release message comprising the TA at time T1. The transmission may take place later in time when data arrives. Before transmission, the UE is expected to validate the TA, at time T2. This behavior is similar to the PUR where UE is required to perform TA validation before the transmission based on two different RSRP measurements performed at time T1 and T2. In the case PUR, RAN4 had extensive discussions on TA validation aspects (in particular on the measurements and their validity when using those for TA validation), and requirements were developed based on that. Since the fundamental procedure of CG-SDT and PUR is very similar, many companies had similar view at last meeting that the approach of defining the requirements for LTE PUR can be reused for NR SDT while accounting for NR specifics. For example, the CRS based RSRP measurements were used in LTE PUR and CRS is always transmitted in comparison to SSB follows a certain transmission periodicity.  



Figure 1 Overview of transmission using CG-SDT

In LTE PUR requirements, the UE uses two valid measurements for validating the TA using RSRP measurement changes. The valid measurements are defined as follows [2]:

	RSRP1 is considered valid provided that the following condition is met when in normal coverage:
(T1 – min(480 ms, N DRX cycle)) ≤  T1’ ≤  (T1 + min(480 ms, NDRX cycle))


RSRP2 is considered valid provided that the following condition is met when in normal coverage:
T2 – min(480 ms, NDRX cycle) ≤ T2’ ≤ T2

Where 
-	T1 is the time when the latest was obtained by the UE via Timing Advance Command MAC control element or PDCCH for transmission on PUR,
-	T1’ is the time when the UE has completed RSRP1,
-	T2 is the time when the UE performs TA validation defined in  clause 5.3.3.19 in [TS 36.331] for transmission using PUR,
-	T2’ is the time when the UE has completed RSRP2. 
-	N is applicable only if relaxed serving cell monitoring as defined in clause 4.7.2.1.1A for normal coverage or 4.7.2.2.1A for enhanced coverage is in use. Otherwise, N=1.



Following similar approach, first RSRP measurement can be considered valid provided conditions in (1) and (2) are met for FR1 and FR2 respectively:

(T1 – min(Tm1, M1* TDRX)) ≤  T1’ ≤  (T1 + min(Tm1, M1* TDRX))						(1) 
(T1 – min(Tm2, M1*N1* TDRX)) ≤  T1’ ≤  (T1 + min(Tm2, M1*N1* TDRX))				(2)
Where


· Tm1 = measurement period during which UE performs the measured value for FR1,
· Tm2 = measurement period during which UE performs the measured value for FR2,
· TDRX is the length of DRX cycle configured in cell where TA validation is performed,
· K1 is a scaling factor related to reference signal transmission periodicity
· M1=2 if SMTC periodicity (TSMTC) > 20 ms and  TDRX ≤ 0.64 second
· Otherwise M1=1
· N1 is scaling factor related to beam sweeping factor and/or the UE power class. 





Figure 1: Measurement rules of M1 associated with T1
The principle is illustrated in Figure 1, where T1’ is the time instance at which first measurement is completed to be considered valid. This means the first measurement can start earlier but last sample used for filtering and the final measured value is available within the range in (1) and (2). 

Likewise, the second measurement (RSRP2) can be considered valid provided conditions in (3) and (4) are met for FR1 and FR2 respectively:


T2 – min(Tm1, b*K1* TDRX) ≤ T2’ ≤ T2		                  (3)
T2 – min(Tm2, b*K1*N1* TDRX) ≤ T2’ ≤ T2	                 (4)
where Tm1, Tm2, M1 and N1 are the same as described earlier for RSRP1.
 

· Proposal #4:  First measurement (RSRP1) used in TA validation for CG based SDT is considered valid provided following condition is met:

(T1 – min(Tm1, M1* TDRX)) ≤  T1’ ≤  (T1 + min(Tm1, M1* TDRX))						(For FR1)
(T1 – min(Tm2, M1*N1* TDRX)) ≤  T1’ ≤  (T1 + min(Tm2, M1*N1* TDRX))			(For FR2)
Where
· Tm1 = measurement period during which UE performs the measured value for FR1,
· Tm2 = measurement period during which UE performs the measured value for FR2,
· TDRX is the length of DRX cycle configured in cell where TA validation is performed,
· K1 is a scaling factor related to reference signal transmission periodicity
· M1=2 if SMTC periodicity (TSMTC) > 20 ms and  TDRX ≤ 0.64 second
· Otherwise M1=1
· N1 is scaling factor related to beam sweeping factor and/or the UE power class. 


· Proposal #5:  Second measurement (RSRP2) used in TA validation for CG based SDT is considered valid provided following condition is met:
T2 – min(Tm1, b*K1* TDRX) ≤ T2’ ≤ T2		                  (For FR1)
T2 – min(Tm2, b*K1*N1* TDRX) ≤ T2’ ≤ T2	                 (For FR2)
 
Summary
In this contribution, we have discussed RRM requirements for CG-SDT and compared the procedure to the LTE PUR. Based on the discussions, following observations and proposals are made:
· Proposal #1: No RRM impact due to the SDT decision procedure using RSRP measurement. 

· Proposal #2: No additional requirements are needed for subsequent SDT transmissions in RA-SDT and CG-SDT.

· Proposal #3: RAN4 to reuse the requirements on UE synchronization (section 4.7.4.2 in TS 36.133) from LTE PUR for transmission using CG-SDT in NR. 

· Proposal #4:  First measurement (RSRP1) used in TA validation for CG based SDT is considered valid provided following condition is met:

(T1 – min(Tm1, M1* TDRX)) ≤  T1’ ≤  (T1 + min(Tm1, M1* TDRX))						(For FR1)
(T1 – min(Tm2, M1*N1* TDRX)) ≤  T1’ ≤  (T1 + min(Tm2, M1*N1* TDRX))			(For FR2)
Where
· Tm1 = measurement period during which UE performs the measured value for FR1,
· Tm2 = measurement period during which UE performs the measured value for FR2,
· TDRX is the length of DRX cycle configured in cell where TA validation is performed,
· K1 is a scaling factor related to reference signal transmission periodicity
· M1=2 if SMTC periodicity (TSMTC) > 20 ms and  TDRX ≤ 0.64 second
· Otherwise M1=1
· N1 is scaling factor related to beam sweeping factor and/or the UE power class. 


· Proposal #5:  Second measurement (RSRP2) used in TA validation for CG based SDT is considered valid provided following condition is met:
T2 – min(Tm1, b*K1* TDRX) ≤ T2’ ≤ T2		                  (For FR1)
T2 – min(Tm2, b*K1*N1* TDRX) ≤ T2’ ≤ T2	                 (For FR2)
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