3GPP TSG-RAN WG3 Meeting #121	R3-234265
21-25 August 2023, Toulouse, France

Agenda Item:	20.2
Source:	Ericsson, Qualcomm Inc, ZTE, Lenovo
Title:	Discussion on MT-SDT Open issues
Document for:	Discussion, Other 
Introduction
In this contribution, we discuss the open issues from last meeting RAN3#120 on Rel-18 MT-SDT.
	When new DL data is coming through non-SDT bearer, the gNB-CU-UP shall send DL DATA NOTIFICATION message. 
FFS on either excluding MT-SDT Information, or introducing a new indicator (e.g., Non MT-SDT Data) or other method.
When large size of new DL data is coming through SDT bearer, the gNB-CU-UP shall send DL DATA NOTIFICATION message.
FFS on either excluding MT-SDT Information, or introducing a new indicator (e.g., MT-SDT Oversize), or other method. 
FFS on how to calculate MT-SDT Data Size for SDT DL data packets.



Discussion 
During RAN3#120 meeting discussion, the following issue was discussed in [1]:
	After triggering of MT-SDT from the network side, the gNB-CU-UP should keep detecting whether or not there is any subsequent SDT data arrival during the ongoing MT-SDT session, respectively. The following special cases requiring fast termination of SDT will lead to some interactions with the corresponding gNB-CU-CP:
· Case 2: Non-SDT data arrival during ongoing SDT session
· existing DL DATA NOTIFICATION message could be sent without the new MT-SDT Information IE.
· Case 3: Subsequent DL SDT data becomes large enough
· new indication in the MT-SDT Information IE in the DL DATA NOTIFICATION message?
Considering that Case 1 and Case 2 can be supported by reuse existing mechanisms, we only need to consider whether to introduce new indication in the MT-SDT Information IE in the DL DATA NOTIFICATION message to indicate to the gNB-CU-CP about the arrival of large size DL SDT Data, i.e. case 3. This could be achieved by either define a very big maximum value of the Data Size IE, or introduce another optional IE to indicate big data in the MT-SDT Information IE in the DL DATA NOTIFICATION message, or send DL DATA NOTIFICATION without MT-SDT Information IE.
Proposal 4: To inform the gNB-CU-CP about the arrival of large size DL SDT Data, further discuss whether to introduce an optional sub IE in the MT-SDT Information IE in the E1AP: DL DATA NOTIFICATION message



As previously agreed, after the gNB-CU-UP signals the MT-SDT data size information over the E1AP DL DATA NOTIFICATION message, the gNB-CU-CP will trigger the SDT procedure (i.e., MT-SDT paging) where the UE will be kept in RRC_INACTIVE state to receive DL data. In case of new subsequent DL data coming via non-SDT bearer, this will correspond to legacy case where the DL DATA NOTIFICATION message is sent without including the MT-SDT Data size information (case 2 described in above extract from [1]). The gNB-CU-CP will in this case perform normal paging procedure and move the UE to RRC_CONNECTED state.
In case however of new subsequent DL data arriving via SDT bearers, the gNB-CU-UP needs to signal the MT-SDT data size information over the E1AP DL DATA NOTIFICATION message. Considering that there can be many subsequent DL data arriving from the Core Network and buffered at the gNB-CU-UP, if the subsequent DL data is big enough, the gNB-CU-UP may need to inform the gNB-CU-CP about this. The reason is that continuing the MT-SDT procedure in RRC_INACTIVE may be considered inefficient compared to transmitting in RRC connected state since the transmission of DL data over the radio interface (Uu) is better optimized in RRC_CONNECTED state.
Observation 1 : If the gNB-CU-UP indicates that the subsequent DL data received  from the CN are large in volume , the gNB may better switch the UE to RRC_CONNECTED state since the transmission of large DL data transmission over the radio interface may be better optimized than in RRC_INACTIVE state.
In general, there should be a trade-off solution that can be flexible for different gNBs implementation to enable different data size to be supported for SDT mode of operation. Since it is the gNB-CU-CP that takes the final decision  on switching UE to RRC_CONNECTED state and aborting the SDT transaction (if really deemed necessary), we propose that the gNB-CU-CP configures the gNB-CU-UP with a threshold value, during the E1 Bearer Context Setup and Bearer Context Modification procedures, of the DL data buffer above which the gNB-CU-CP requests the gNB-CU-UP to be informed when such threshold is crossed during subsequent MT-SDT transmissions. The gNB-CU-CP should take into account information coming from the gNB-DU on the channel conditions (during initial and/or subsequent SDT transactions) and others (e.g., specific gNB-CU implementation), to configure such threshold.
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Figure 1 : Proposed SDT data volume threshold value configuration and signalling
Proposal 1: The gNB-CU-CP configures the gNB-CU-UP during the E1 Bearer Context Setup and Bearer Context Modification procedures, with threshold value of the DL data buffer above which the gNB-CU-CP requests the gNB-CU-UP to inform gNB-CU-CP  during subsequent SDT transmission. 
The new indication can encompass the case of non-SDT data arrival. An example of tabular IE is as follows:
	SDT Termination Request Indication
	O
	 
	ENUMERATED(Oversize SDT data, non-SDT Data arrival,…)
	Indicates that SDT termination is requested due to Data volume Threshold is crossed or non-SDT data arrival.
	 
	 



And example of E1AP procedural text can be as follows:
“If the SDT Termination Request Indication IE is included in the DL DATA NOTIFICATION message, the gNB-CU-CP shall, if supported, take it into account for SDT termination decision.”.
After receiving the indication on the data volume threshold being crossed from the gNB-CU-UP, the gNB-CU-CP makes decision on UE RRC state. In case the gNB-CU-CP decides to change the RRC state of UE to RRC_CONNECTED and aborts the SDT transaction, it informs the gNB-CU-UP by sending an indicator, e.g., a new codepoint 'stopSDT' in the existing Bearer Context Status Change IE, to indicate that the ongoing SDT procedure shall be stopped. Otherwise, the gNB-CU-UP does not know of gNB-CU-CP’s decision.
Proposal 2 : add a new codepoint e.g. 'stopSDT' in the existing Bearer Context Status Change IE, to indicate that the ongoing SDT procedure shall be stopped
The changes reflecting the proposals above are described in the TP to TS 37.483 [2]
Conclusions and Proposals
Our observations and proposals are summarized below.
Observation 1 : If the gNB-CU-UP indicates that the subsequent DL data received  from the CN are large in volume , the gNB may better switch the UE to RRC_CONNECTED state since the transmission of large DL data transmission over the radio interface may be better optimized than in RRC_INACTIVE state.
Proposal 1: The gNB-CU-CP configures the gNB-CU-UP during the E1 Bearer Context Setup and Bearer Context Modification procedures, with threshold value of the DL data buffer above which the gNB-CU-CP requests the gNB-CU-UP to inform gNB-CU-CP  during subsequent SDT transmission. 
Proposal 2 : add a new codepoint e.g. 'stopSDT' in the existing Bearer Context Status Change IE, to indicate that the ongoing SDT procedure shall be stopped
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