[bookmark: _Ref452454252]3GPP TSG-RAN WG2#112e 	       R2-2009347
online, 2nd – 13th Nov. 2020

Agenda item:	8.6.3
Source:	Potevio
Title:	Differentiation and triggering of SDT procedure
Document for:	Discussion & Decision
1	Introduction
In RAN2 #111 meeting, the Rel-17 small data enhancement WI had been discussed initially, and some conclusions were achieved. Based on the agreements so far, this paper investigates the RRC based solution for SDT, evaluates the means to differentiate the new SDT procedure from the existing RRC Resume procedure, and further  analyzes the proposed triggering conditions , and then provides our viewpoints.
2	Discussion
2.1	Differentiation of SDT procedure from RRC Resume
At last meeting, on the RACH based SDT scheme, the following conclusion was agreed[1],
Small data transmission with RRC message is supported as baseline for RA-based and CG based schemes  
	
As per the agreement some data could be transmitted with RRC message during the RA procedure. However, it should be kept in mind that the intention of this particular procedure (to be called 'SDT procedure' at below) doesn't request to move the UE into CONNECTED state, although the message initiated is very similar to the existing RRC Resume Request. As thus, from the network point of view the concerned SDT procedure needs to be differentiated from the existing RRC Resume procedure in order to allow the network to take corresponding expected action without confusion for the two different procedures.
Observation 1: The network needs to differentiate the RRC based SDT procedure from the normal RRC Resume procedure.
Considering the possible means to distinguish the SDT procedure from the normal RRC Resume, there could be two simple alternatives as follows,
· Option 1: by use of Preamble;
· Option 2: by use of indication at the higher layer (above PHY);
As we known, in the current NR system, the total available preambles can be divided into two groups, i.e. Group A and Group B, then while triggering RA procedure a UE selects one preamble from either of the two groups based on the potential UL RRC message size and path loss to the base station. If the UL RRC message size is above the configured thresh, the preamble should be selected from Group B, if configured, otherwise from Group A.  And then upon the reception of the preamble, the network could estimate the incoming UL message size and determine the size of the UL grant to be assigned.
Regarding Option 1, the similar principle could be utilized for the SDT procedure, e.g. the network can configure an additional preamble group, which could be named as ‘Group C’, indicating the initiated procedure by UE as a SDT procedure rather than a normal RRC procedure. Upon the reception of such preamble, the network can determine that except RRC message some additional user data would be present in the upcoming Msg3/MsgA MAC PDU, and meantime the UE is expecting to be maintained in INACTIVE state rather than moved to CONNECTED state after the end of these data transfer.
Since both 2-step RA and 4-step RA can be used for SDT mechanism, the preamble division should be considered respectively for two cases.
· case-1: if RACH occasions are NOT shared between 2-step and 4-step RA, the total preambles should be divided into an additional Group C except the existing Group A and B. The preambles in Group C are used to indicate that the RACH is initiated by the SDT procedure instead of a normal RRC Resume procedure.
· case-2: if RACH occasions are shared and separate preambles are configured for 2-step and 4-step RA, both the 2-step RA specific and 4-step RA specific preambles should be further divided into an additional Group C, to be used to indicate SDT procedure.
In our understanding, in whichever case there is obvious disadvantage of Option 1 that is the lower usage efficiency of the preambles due to the dedicated allocation for SDT, especially considering that the amount of preamble is limited, while usage of preambles is very diverse, e.g. for contention-free RA, SI request, BFR, and Handover etc. Consequently, it might be hard for the network to pre-allocate some preambles dedicated for the SDT procedure.
W.r.t. Option 2, i.e. the indication of higher layer, there are two feasible methods as follows,
· Option 2a: by means of Layer 2 indication, e.g. a special  MAC CE;
· Option 2b: by means of Layer 3 indication, e.g. a special cause contained in the RRC message;
The pros of Option 2a are that upon the reception of Msg3/MsgA payload MAC PDU, the MAC entity in the network could determine how to parse the MAC SDU carried by the concerned MAC PDU. As a result, whether the MAC SDU is only submitted to the CP i.e. RRC layer, or some part of the MAC SDU is submitted to the CP while remaining part to the UP simultaneously. This method can raise the efficiency of MAC entity processing. However, considering the upper limit of Msg3/MsgA payload, there is drawback of Option 2a since the smallest MAC CE size is 8 bit, and inclusion of the MAC CE will reduce the amount of UL data could be transmitted within the message.
The Option 2b is a very simple means via a particular cause value in the RRC Resume Request message, which can utilize the capacity to the max extent of PUSCH for UL data transmission. The disadvantage of Option 2b might be the processing efficiency of the MAC entity in the network, since the RRC message carried by the MAC PDU needs to be first handled by the RRC layer and then the data contained in the same MAC PDU could be submitted to the UP. However, considering the use case of small data transmission in INACTIVE state, such processing delay can be acceptable.
Proposal 1:  A special cause in the RRC message could be used to indicate the SDT procedure initiated by UE.
2.2	SDT Triggering Criteria
In last RAN2 meeting, regarding the triggering condition of SDT, there were the following agreements[1].
	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
In our opinion, it is not very reasonable only configuring a fixed data volume threshold for SDT, because the quantity of data capable to be sent in a transmission is quite varied depending on the radio quality of the current camped cell. It is obvious that the UEs adjacent to the center of the camped cell could transmit more data than those UEs locating near the cell border. 
As thus, in our understanding, an array of data volume thresholds for SDT should be configured, each associated with a threshold of channel quality(e.g. RSRP). For example, different data volume thresholds are configured corresponding to different RSRP level, thereafter the UE first compares the measured result of RSRP with the thresholds and then determines the maximum data volume transmitted by means of SDT. If the UL data buffered is smaller than the decided data volume, the SDT procedure could be initiated by the UE, otherwise the normal RRC Resume be initiated instead to transit into CONNECTED state to send the data.
Proposal 2: On SDT triggering criteria, different data volume thresholds should be configured associated with different RSRP thresholds.
3 Conclusion
In this paper, we first discuss the necessity of distinguishment between RACH based SDT procedure and the existing RRC Resume procedure, and evaluate the pros and cons of three possible means and then provide our proposal.  Further, based on the agreement in last meeting the trigger conditions of SDT is analyzed,  and the proposed SDT triggering criteria is provided for RAN2 discussion.
The proposals are provided in this paper as below:
Observation 1: The network needs to differentiate the RRC based SDT procedure from the normal RRC Resume procedure.
Proposal 1:  A special cause in the RRC message could be used to indicate the SDT procedure initiated by UE.
Proposal 2: On SDT triggering criteria, different data volume thresholds should be configured associated with different RSRP thresholds.
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