


[bookmark: _Hlk32912998][bookmark: _GoBack]3GPP RAN WG2 Meeting #114-e	R2-2105847
E-meeting, 19th – 27th May, 2021	

Agenda Item:	8.6.1
Source:	Huawei, HiSilicon, ZTE Corporation
Title:		Discussion on the spec modeling for Small Data
Document for:	Information
Introduction
In this contribution, we mainly discuss the modleing for Small Data Transmission (SDT) between NAS, SDAP layer, RRC layer and MAC layer. This will serve as a general guidence for the spec modeling for the running CR for RRC and MAC. 
Discussion
Modeling between RRC and MAC for SDT selection
During the pervious meetings, the following conditions have been agreed for the selection between SDT and non-SDT:
· Data volume needs to be smaller than a threshold when selecting SDT
· Cell RSRP should be higher than a threahold when selecting SDT
With the above required information for selecting SDT vs non-SDT, we think it is more suitable for MAC to perform the data volume threshold check and the RSRP check etc. From the higher layers’ perspective, SDT or non-SDT is just a transport method as a service that the lower layer provide to the upper layer. Which transport the lower layer wants to use and provide to the higher layer should be decided by the lower layer (i.e. this is transparent to upper layers). Besides, the information like data volume and un-filtered RSRP are generally not within the modeling of the RRC layer. 
Proposal1: Once RRC determines that all the pending UL data/NAS message(s) are mapped to SDT RB(s), the remaining checks to determine the initial SDT vs non-SDT selection are performed in MAC. 
Resuming the SDT RBs
Based on proposal 1, we have two options for the modeling the interaction between MAC and RRC layer relating the treatment of the SDT RBs. 
· Option1: Resume the radio bearers configured for SDT upon initiating RRC Resume. With this option, changes to LCP may be needed to ensure that the data mapped on these radio bearers cannot be sent when non-SDT is chosen by the MAC layer
· Option2: Resume the radio bearers configured for SDT only after MAC layer performs the data volume check and other relavent checks for SDT vs non-SDT selection and selects SDT transmission. 
· No change to LCP is needed in this case.
Among the above two options, we think Option2 has less specification changes and is easier to capture in the MAC and RRC spec.  
Proposal2: The radio bearers configured for SDT are resumed only after MAC layer performs the data volume check and other relavent checks for SDT vs non-SDT selection and selects SDT transmission. 
With the above proposal, the overall modelling of SDT between MAC and RRC can be shown by the following figure. 
[image: ]
Figure 2, Modeling between MAC and RRC for small data transmission
Conclusion
Based on the above discussion, the followings are proposed. 
Proposal1: Once RRC determines that all the pending UL data/NAS message(s) are mapped to SDT RB(s), the remaining checks to determine the initial SDT vs non-SDT selection are performed in MAC. 
Proposal2: The radio bearers configured for SDT are resumed only after MAC layer performs the data volume check and other relavent checks for SDT vs non-SDT selection and selects SDT transmission. 
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NAS and AS modelling for SDT DRBs (information-only)
During the previous meetings in RAN2, QoS flow to DRB mapping has not been covered during the discussion. While our thinking is that the SDAP is still able to perform QoS flow to DRB mapping during RRC_INACTIVE when radio bearers are suspended. The SDAP configuration is still in the UE INACTIVE context and when SDAP has the configuration, the flow to DRB mapping can be performed. 
Observation1: The SDAP layer can still perform QoS flow to DRB mapping in RRC_INACTIVE. 
When data arrives for DRB configured with SDT while the DRB is suspended, data cannot be transmitted in this case. Then, the QoS Flow Control (QFC) module would complain to the NAS layer as shown by the following paragraph highlighted in yellow, as in TS 24.007 [1]:
	Figure 5.9 defines three sublayers for 5GS services:
-	the NR or E-UTRA AS sublayer provides services to the 5GMM sublayer;
-	the 5GMM sublayer provides services to the entities of the 5GCM sublayer. The 5GMM sublayer further includes one 5GMM entity;
-	the 5GCM sublayer includes 5GSM entities;
-	the 5GSM entity provides services to the QoS flow control (QFC) entity and uses services of the 5GMM sublayer;
-	the QFC entity hides the concepts of radio resources that can be established, released or suspended while a 5GS context is active. If uplink data in the terminal is to be sent, and 5GS radio resources have been released or suspended, the QFC will notify 5GMM.



The structure of the layer3 can be seen in the following figure, also in TS 24.007 [1]. 
	

Figure 5.9/3GPP TS 24.007: Protocol architecture of Non Access Stratum supporting MSs, MS‑side (over 3GPP access)



When the 5GMM entity receives the notification from the QFC, it would notify the RRC to resume the RRC connection. With the above mentioned interactions between NAS, AS and the session control module, the signaling flow should look like the following:
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Figure1, Modeling between AS, NAS and QFC for small data transmission
With the knowledge of the data arrival for SDT RBs and the notification from NAS layer, the RRC layer can initiate the SDT transmission to the lower layer. 
Observation2: With the notification to resume RRC connection from the NAS layer and the RRC configuration for the DRBs for SDT, when data arrive for DRBs configured for SDT, the RRC layer can know whether to request SDT transmission to the lower layers.
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