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1 Introduction

The work item on small data transmission (SDT) was approved in [1]. The WI contains two main objectives targeted to enable small data transmissions in RRC_INACTIVE state using RACH-based sand CG-based (transmission using pre-configured PSUCH resources) as follows:
	· For the RRC_INACTIVE state:

· UL small data transmissions for RACH-based schemes (i.e. 2-step and 4-step RACH):

· General procedure to enable transmission of small data packets from INACTIVE state (e.g. using MSGA or MSG3) by including a CCCH message in the first UL message [RAN2]
· Enable flexible payload sizes larger than the Rel-16 CCCH message size that is possible currently for INACTIVE state for MSGA and MSG3 to support UP data transmission in UL (actual payload size can be up to network configuration) [RAN2] 

· Context fetch and data forwarding (with and without anchor relocation) in INACTIVE state for RACH-based solutions [RAN2, RAN3]
Note 1: The security aspects of the above solutions should be checked with SA3
· Transmission of UL data on pre-configured PUSCH resources (i.e. reusing the configured grant type 1) – when TA is valid

· General procedure for small data transmission over configured grant type 1 resources from INACTIVE state by including a CCCH message in the first UL message [RAN2]

· Configuration of the configured grant type1 resources for small data transmission in UL for INACTIVE state [RAN2]


In our companion paper we have provided an overview of the RAN4 RRM impact due to both SDT schemes. In this contribution we provide an overview of the RRM requirements for CG-SDT that RAN4 needs to introduce. 
2 Discussion
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, our view is to use the LTE PUR requirements as baseline and reuse those requirements for SDT when possible 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.  
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Figure 1 Overview of transmission using CG-SDT

· Observation #1: Fundamental procedure for CG-SDT and LTE PUR is very similar.
· Proposal #1:  Requirements for TA validation for CG based SDT are defined using the same principle used for defining requirements for TA validation for PUR transmission for Cat-M and NB-IoT. 
The TA validation criteria is decided by RAN2 and their requirements are developed by RAN4. The type of criteria which are currently under discussion for SDT include methods based on:

· TAT timer

· RSRP change

· TDOA 

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. 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 and requirements also specify details on conditions on measurements that can be used for TA validation [3]. In our view, these requirements are also relevant for SDT.
· Proposal #2: Reuse the methodology of UE synchronization in LTE PUR requirements for UE synchronization before SDT transmission using CG. 
Nevertheless, although the requirements on measurement conditions for TA validation was developed assuming TAT timer and RSRP change as TA validation criteria in LTE PUR, detailed RAN4 discussions should be postponed until these criteria are formally agreed in RAN2. 

· Proposal #3: Detailed discussions on TA validation should be postponed until RAN2 has agreed on the TA validation criteria. 
3 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:
· Observation #1: Fundamental procedure for CG-SDT and LTE PUR is very similar.

· Proposal #1:  Requirements for TA validation for CG based SDT are defined using the same principle used for defining requirements for TA validation for PUR transmission for Cat-M and NB-IoT. 
· Proposal #2: Reuse the methodology of UE synchronization in LTE PUR requirements for UE synchronization before SDT transmission using CG. 
· Proposal #3: Detailed discussions on TA validation should be postponed until RAN2 has agreed on the TA validation criteria. 
4 References

[1] RP-212594, “Work Item on NR small data transmissions in INACTIVE state”, ZTE Corporation
[2] TS 38.133 V 17.3.0
[3] TS 36.133 V 17.3.0
PAGE  
3

T1
Time
CG configuration
T2
....
TA validated
= UE activity state or CG transmission occasions
CG-SDT tx



