3GPP TSG-RAN WG2 Meeting #112 electronic
    R2-2009152
Online, November 2nd - 13th, 2020
Agenda item:
8.6.4
Source:
Spreadtrum Communications
Title:
Discussion on small data transmission for RACH-based scheme
Document for:
Discussion and Decision
1 Introduction
The new WID was revised in RAN meeting [1], small data transmission in RRC_INACTIVE state will be specified in the WI. In last RAN2 meeting [2], some agreements were made after the discussion:
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.  
There are two solutions for UL small data transmission: RACH-based and CG based schemes. In this paper, we will discuss the RACH-based solution.
2 Discussion
There may be two ways to configure the UL small data transmission: through SIB or RRCRelease message. Generally the UL resources for transmitting the first UL message of RACH-based SDT are common for all the UE. It was agreed: The uplink small data can be sent in MSGA of 2-step RACH or msg3 of 4-step RACH. For 4-step RACH of SDT, in order to obtain UL resource for data transmission in Msg3, the UE has to inform the network that the procedure is triggered for SDT not for legacy 4-step RACH in Msg1. Separate PRACH resources (like RO or preamble) shall be configured and used. For example, if the UE initiates the 4-step SDT procedure, it will select the preamble for SDT. Then the network will allocate proper UL grant in Msg2 based on the special preamble. 
For 2-step RACH, comparing with 2-step RACH without data transmission, more UL resources are needed for data transmission in MsgA. Then the special PUSCH resources for MsgA of 2-step SDT which is different from 2-step RACH in R16 shall be configured. Also the separate PRACH resources are needed for 2-step RACH SDT if fallback to 4-step RACH SDT is supported.
Proposal 1: The network should configure the separate resources for small data transmission.
During the last meeting discussion, a FFS was left: FFS if an “additional SDT specific” RSRP threshold is further used to determine whether the UE should do SDT. In R16, an RSRP threshold is used to determine whether 2-step RACH can be used. For SDT, if the UE is allowed to use SDT based on the data volume and DRB information, the UE will trigger SDT procedure. Then the R16 RSRP threshold can be reused for 2-step SDT and 4-step SDT selection. If additional RSRP is introduced, two separate thresholds are needed for 2-step SDT and 4-step SDT respectively. It will add complexity to both network and UE.
If the cell’s quality is not good enough and 4-step is selected, the network can allocate proper UL grant for Msg3 data transmission based on the UE’s preamble power. If 2-step is selected, multiple MsgA resources can be configured to suit different scenarios and it will be discussed in RAN1. So no need for “additional SDT specific” RSRP threshold.
Proposal 2: “additional SDT specific” RSRP threshold is not used to determine whether the UE should do SDT.
It was agreed that: 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. That is subsequent transmission in INACTIVE is suppored to avoid transition to RRC_CONNECTED state and saving signalling and delay. The state transition can be controlled by the network during the subsequent transmission procedure. If the network wants to keep UE in RRC_INACTIVE state for data transmission, it can send an indication to the UE. Otherwise, the response RRC message (i.e. RRCResume)  is used to transit the UE to RRC_CONNECTED state.
In order to support subsequent data transmission, UL or DL grant shall be provided by the network. There are two ways to schedule or configure grants to the UE: dynamic scheduling or Semi-Persistent scheduling. For dynamic scheduling case, UE may monitor the PDCCH addressed by C-RNTI allocated during the RACH procedure for following data transmission in RRC_INACTIVE. But common search space is used for RACH procedure and no dedicated search space is configured for RRC_INACTIVE UE. The resources may be limited for dynamic scheduling.

For Semi-Persistent scheduling way, SPS or CG configuration(s) can be configured for the UE for further UL/DL scheduling. It can be pre-configured for the UE in the dedicated RRC message or SIB. The network can activate or indicate one of the UL or DL grant configuration in the RACH procedure (e.g. successRAR of MsgB or Msg4). Then it will save the scheduling resources and configuration signalling.
Proposal 3: Subsequent transmissions can be supported by the dynamic grant via C-RNTI or the Configured Grant allocated in Msg4/MsgB.
3 Conclusion

In this contribution, we discussed the RACH-based solution, and we have the following proposals:
Proposal 1: The network should configure the separate resources for small data transmission. 

Proposal 2: “additional SDT specific” RSRP threshold is not used to determine whether the UE should do SDT.

Proposal 3: Subsequent transmissions can be supported by the dynamic grant via C-RNTI or the Configured Grant allocated in Msg4/MsgB.
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