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1 Introduction
During RAN2 NR AH meeting, RAN2 discussed about UL small data transmission in INACTIVE for NR [1]. Based on the discussion, the RAN2 chairman report captured the following agreements for how to support the service requirements for UL data transmission in INACTIVE:  

Agreement
1 The solution for UL small data transmission in RRC_INACTIVE should be service-agnostic, catering different service requirements (more focus should be given to eMBB and URLLC)
In this paper, the service-agnostic MAC/RRC procedures are discussed firstly. Then, we discuss how the different service requirements according to use cases such as URLLC and eMBB can be gratified with separate thresholds for the condition of RRC transition to ACTIVE.
2 Discussion 
2.1 Service-agnostic MAC/RRC procedures
In this section, we discuss the operation of MAC/RRC procedure for the data transmission in inactive state according to service type of the data.

During the last RAN2 NR AH meeting, for the issue on data transfer inactive state, the result of email discussion on UL data transmission without or with RRC signalling, namely solution-A and solution-B respectively were mainly discussed. For the next meeting, RAN2 is expected to make a decision between solution-A and solution-B.
Even though the grant-free access was mainly considered for solution-A at the initial stage of the discussion, as the discussion going, data transfer with RACH procedure was also admitted as solution for the UL small data transfer. Moreover, the grant-free access method highly relies on going PHY layer design. Thus, in this paper, we focus on the RRC signalling on UL data transfer as the biggest difference factor between solution-A and solution-B.
Same MAC/RRC procedures for URLLC and eMBB

The data transmission in inactive state can be operated with the same or different MAC/RRC procedures for URLLC and eMBB service as below: 
Option 1-1) Apply single MAC/RRC procedure regardless of the use case such as URLLC and eMBB:
The same MAC/RRC procedure can be applied. For instance, if solution-B is applied to both URLLC and eMBB, UL small data can be transmitted with RRC signalling (i.e., RRC connection request as described in [2]). Or solution A can be used for services without RRC signalling. 
Option 1-2) Apply separate MAC/RRC procedures for each QoS or use case:

Different solution can be applied according to use case or service requirement. For instance, solution-A for URLLC and solution-B for eMBB or vice versa can be applied.
If the initial UL data is transmitted with RRC signalling (i.e., solution-B) in INACTIVE, UE context identifier can be carried with that RRC connection resume request. However, without RRC signalling (i.e., solution-A), new MAC CE of UL data is needed for UE context identifier for bearer configuration and security and etc. If we assume that solution-A is designed to support the same functionality with solution-B, it can gratify the same the service requirements. However, still it requires the change of standardization on MAC CE format.
Observation 1: Without RRC signaling (i.e., solution A), data transmission in INACTIVE requires new MAC header, MAC CE format for the UE context identifier. 
When UE is in INACTIVE state, CN – NR RAN connection (both C/U-planes) is established for the UE, and the UE AS context is stored in at least one gNB and the UE; network keeps the UE context and can figure out the corresponding UE [3]. Thus in CN side aspect, the RRC state transition from INACTIVE to ACTIVE requires less control signalling and delay comparing to transition in legacy LTE [4].
Both solution-A and solution-B consider RRC transition to ACTIVE state with RRC signalling (RRC suspend or resume message), while solution-B only requires additional RRC signalling at the initial UL data transmission in INACTIVE. However, this additional RRC signalling itself is not a big burden in the aspect of RAN and CN, because it can be multiplexed with UL data with same MAC PDU.

Observation 2: RRC signaling for UE context delivery can be multiplexed with UL data, making it more efficient to apply the same MAC/RRC procedures regardless of the service requirements.
Proposal 1: For design simplify, data transmission in inactive state is operated with the same MAC/RRC procedures from URLLC and eMBB bearers.
2.2 Support service requirements with separate thresholds
In the consequence of the email discussion for the data transmission in inactive state [5][6], factors such as latency, signalling overhead and UE power consumption were considered as the candidates for requirement indicator. Whichever solution chosen to send uplink packets, these indicators shall be evaluated.
In this section, we discuss how the different service requirements such as URLLC, eMBB can be gratified with separate thresholds considering the condition for RRC transition to ACTIVE. 
Separate thresholds per each service requirement
The same or different MAC/RRC procedure can be supported for each service requirement as for the data transmission in inactive state. Below options can be considered for supporting different service requirements.
Option 2-1) Single threshold: Based on one threshold for instance, one UE buffer size for default bearer or multiple (buffer size) thresholds for per bearer.

Option 2-2) Separate thresholds for each QoS or use case: for URLLC to gratify low latency requirement, immediate RRC transition to full connected state except for the first transmission. On the other hand, for background traffic of eMBB, RRC transition can be operated based on buffer size threshold.

Proposal 2: For supporting different service requirement, multiple thresholds for data transmission in INACTIVE state could be considered. The details including whether single threshold is enough for the first release should be discussed during WI phase.
3 Conclusion

Based on the above observations and conclusions, RAN2 is requested to discuss and if possible agree on the following proposal:

Proposal 1: For design simplify, data transmission in inactive state is operated with the same MAC/RRC procedures from URLLC and eMBB bearers.
Proposal 2: For supporting different service requirement, multiple thresholds for data transmission in INACTIVE state could be considered. The details including whether single threshold is enough for the first release should be discussed during WI phase.
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