	
3GPP TSG-RAN WG2 Meeting #112 electronic	R2-2008935
Online, November, 2020	


Agenda Item:	8.6.5
Source:	Panasonic
Title:	Handling of subsequent small data transmission in RRC_INACTIVE
Document for:	Discussion, Decision

During RAN2#111-e meeting, RAN2 discussed about a small data transmission in RRC_INACTIVE state. Based on the discussion, the RAN2 chairman report captured the following agreements [1]: 
Agreements 
1 	Small data transmission with RRC message is supported as baseline for RA-based and CG based schemes  
2	RRC-less can be studied for limited use cases (e.g. same serving cell and/or for CG) with lower priority
3	Context fetch and data forwarding with anchor re-location and without anchor re-location will be considered.   FFS if there are problems with the scenario “without anchor relocation”. 
4	From RAN2 perspective, stored “configuration” in the UE Context is used for the RLC bearer configuration for any SDT mechanism (RACH and CG).
5	The 2-step RACH or 4-step RACH should be applied to RACH based uplink small data transmission in RRC_INACTIVE
6	The uplink small data can be sent in MSGA of 2-step RACH or msg3 of 4-step RACH.
7	Small data transmission is configured by the network on a per DRB basis
8	Data volume threshold is used for the UE to decide whether to do SDT or not.   FFS how we calculate data volume.  
	FFS if an “additional SDT specific” RSRP threshold is further used to determine whether the UE should do SDT
9	UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported 
10	When UE is in RRC_INACTIVE, it should be possible to send multiple UL and DL packets as part of the same SDT mechanism and without transitioning to RRC_CONNECTED on dedicated grant.  FFS on details and whether any indication to network is needed.  

It was agreed that “multiple UL transmissions” should be supported in RRC_INACTIVE state without the UE having to move to RRC_CONNECTED. In this document, we discuss the further details on subsequent UL transmission and provide our proposals accordingly. 
Discussion
It is usually assumed that gNB decides to let the UE continue UL data transmission in RRC_INACTIVE or RRC_CONNECTED depend on UE buffer status report transmitted together with small data. UE may not include BSR when provided grant is large enough to carry all UL data. As a result, gNB may not switch a UE from RRC_INACTIVE state to RRC_CONNECTED state as gNB may assume not containing BSR imply no more data to be sent by UE.
Observation 1: For UL data transmission, the gNB may decide whether to keep UE in RRC_INACTIVE or RRC_CONNECTED based on UE buffer status report.


When UE triggers an SDT procedure, it can have subsequent UL transmissions that are either periodic or aperiodic in terms of traffic pattern following the initial SDT. The key issue is that, gNB may not know UE’s traffic pattern of subsequent UL data transmissions from the initial SDT. Furthermore, based on the observation 1, gNB may not put UE into RRC_CONNECTED or configure dedicated resources if UE has frequent periodic small UL data transmission at short interval (i.e. if MSGA or MSG3 grant is sufficient to carry all UL data). Therefore, UE would send data transmission in RRC_INACTIVE by performing successive RACH procedures. This would defeat the purpose of data transmission in RRC_INACTIVE since it increases power consumption as well as signaling overhead. 
Observation 2: The UE with frequent small UL data moved to RRC_INACTIVE results in a high power consumption and an increased signaling overhead.
Observation 3: BSR information may not enough for gNB to determine RRC state and to configure dedicated resources for UE with frequent UL small data transmission.
Therefore, we think in order to prevent RACH based frequent transmission of small data, one approach could be UE should allow to send assistance information to gNB which includes an indication on traffic pattern i.e. periodic subsequent UL transmissions or aperiodic subsequent UL transmissions. The reason is that UE has better knowledge about its traffic characteristic/pattern than the gNB does. Such assistance information would help gNB to determine whether to send subsequent data transmission in RRC_INACTIVE or RRC_CONNECTED. Furthermore, if gNB decides to continue subsequent data transmission in RRC_INACTIVE, it would allocate dedicated resources (e.g CG resources) to the UE. 
Proposal 1: RRC_INACTIVE UE can send assistance information indicating traffic pattern when it triggers an SDT procedure whereby the assistance information is multiplexed with the user data in Msg3/MsgA.
Conclusion
In this document, we discuss details regarding subsequent UL data transmission. Additionally, we ask RAN2 to discuss the following observations and proposal: 
Observation 1: For UL data transmission, the gNB may decide whether to keep UE in RRC_INACTIVE or RRC_CONNECTED based on UE buffer status report.
Observation 2: The UE with frequent small UL data moved to RRC_INACTIVE results in a high power consumption and an increased signaling overhead.
Observation 3: BSR information may not enough for gNB to determine RRC state and to configure dedicated resources for UE with frequent UL small data transmission.
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