Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk47355697]3GPP TSG-RAN WG2 #111e	Tdoc R2-2007192
Electronic meeting, August 17th – 28th 2020
	
Agenda Item:	8.6.1
Source:	Ericsson
Title:	Scope for small data transmission
Document for:	Discussion, Decision
1	Introduction
[bookmark: _Ref178064866]In RAN#86, a new work item on the support of NR small data transmissions in INACTIVE state was approved, and later revised in [1]. The main objectives are the following:	
	· For the RRC_INACTIVE state:
· UL small data transmissions for RACH-based schemes (i.e. 2-step and 4-step RACH):
· [Sub-bullets omitted]
· Transmission of UL data on pre-configured PUSCH resources (i.e. reusing the configured grant type 1) – when TA is valid
· [Sub-bullets omitted]
· Specify RRM core requirements for small data transmission in RRC_INACTIVE, if needed [RAN4]



In this contribution, we discuss the scope of the Rel-17 Small Data WI and where to focus should be.
2	Discussion
When discussing the design of a feature it is important to have the KPIs and the intended benefit of the feature clear. For Small Data the intended benefits are “UE battery performance” for the UE and “network performance and efficiency” for the network according to the WID [1].
[bookmark: _Toc47629007]The intended benefits of Small Data according to the WID are UE battery performance and network performance and efficiency.
2.1	Small Data prioritization
Small data solutions have earlier been introduced in LTE with the focus on MTC. For example, Rel-15 Early Data Transmission (EDT) and Rel-16 Preconfigured Uplink Resources (PUR) have been standardized for LTE-M and NB-IoT. Unlike these features, the Rel-17 Small Data for NR is not directly targeting MTC use cases and the WID includes smartphone background traffic as the justification. 
The WI objectives outline two main objectives: RACH-based schemes and pre-configured PUSCH resources. Comparing to LTE-M and NB-IoT, the 4-step RACH-based scheme is similar to Rel-15 UP-EDT and pre-configured PUSCH resources is similar to Rel-16 UP-PUR. (Note that the Rel-17 Small Data is only concerning data transmission in INACTIVE state and hence CP-optimizations of EDT and PUR are not relevant). 2-step RACH has not been specified for LTE, and hence there is no LTE counterpart for 2-step RACH-based Small Data.
Comparing these two objectives, the RACH-based schemes are generally applicable whereas the pre-configured PUSCH is much more limited. In comparison to the former UEs need to be stationary (for TA to be valid) and the feature could only be configured for UEs with predictable and perfectly periodic traffic.
[bookmark: _Toc47629008]Pre-configured PUSCH resources are only useful for stationary UEs with predictable and periodic small data, whereas RACH-based schemes are generally applicable.
Further, the signaling reduction of pre-configured PUSCH is marginal compared to RACH-based schemes. When the component from data transmission is not considered in isolation, and other contributions to UE power consumption is considered, such as that from monitoring of paging, there is little gain of the pre-configured PUSCH scheme compared to the RACH-based schemes. This becomes clear from the below plot which compares a RACH-based scheme ("EDT") with two versions of a pre-configured PUSCH scheme. The inter-arrival time of the packets in the below plot is 30 minutes and the packets are 50 bytes. The below plot is copied from [2] where also more details can be found. Note, when reading [2] only the "No CE"-alternatives are of interest when considering NR.
[image: ]

Hence the added complexity from pre-configured PUSCH (see e.g. PUR RAN2 CR pack in [3] and further PUR corrections in [4]) may be questioned unless additional power consumption gain, considerable compared to complexity, can be shown. 
[bookmark: _Toc47629009]The gain of pre-configured PUSCH solution compared to RACH-based small data is not significant. 
Moreover, like in LTE, it can be exected that pre-configured PUSCH builds on top of small data transmission feature (cf. PUR vs EDT in LTE). For example, in both EDT and PUR, the data transmission multiplexed in "Msg3" with RRC signaling is similar, as is the possible reply in Msg4 (For PUR, there is no Msg1 and Msg2 in this case).
Depending on the periodicity of preconfigured resources, there can be significant difference in latency, where small data in uplink using RACH can be initiated in principle whenever, but for preconfigured solution the UE would need to wait until the next configured occasion. Too frequent preconfigured resources also lead to potential waste of reserved (and not used) radio resources – with RACH-based mechanism the network does not need to reserve dedicated resources (other than possibly RA preambles – details need to be discussed further for NR case).
[bookmark: _Toc47629010]RACH-based solutions result in lower latency and better utilization of the radio resources with less resource waste. 
In RAN#88e a new objective on RAN4 RRM requirements was added to the Small Data WI [1]. In our understanding the RAN4 requirements would be unchanged for the RACH-based schemes, and hence this new objective should only be relevant for the pre-configured PUSCH.
[bookmark: _Toc47629011]Specification of RAN4 requirements is only relevant for pre-configured PUSCH resources and not RACH-based schemes.

Therefore,  and due to apparent lack of  a specific use case for preconfigured PUSCH in NR, the best way forward is to focus on the RACH-based schemes and understand their potential before initiating work on more complicated features. We propose the following:
[bookmark: _Toc47619928]RACH-based schemes are prioritized in Rel-17.

3	Conclusion
In the previous sections we made the following observations: 
Observation 1	The intended benefits of Small Data according to the WID are UE battery performance and network performance and efficiency.
Observation 2	Pre-configured PUSCH resources are only useful for stationary UEs with predictable and periodic small data, whereas RACH-based schemes are generally applicable.
Observation 3	The gain of pre-configured PUSCH solution compared to RACH-based small data is not significant.
Observation 4	RACH-based solutions result in lower latency and better utilization of the radio resources with less resource waste.
Observation 5	Specification of RAN4 requirements is only relevant for pre-configured PUSCH resources and not RACH-based schemes.

Based on the discussion in the previous sections we propose the following:
Proposal 1	RACH-based schemes are prioritized in Rel-17.
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