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1   Introduction
During RAN2#102, RAN2 discussed about coexistence between RRC_INACTIVE and dual connectivity based on the LS from SA2 [1]. After that, RAN2 agreed to specify in stage 2 based on progress in RAN3, and work on the  RAN2 impacts of this with target for completion in Dec. 18 [2]. Moreover, since NR system is capable of supporting high speed data transport, it is expected that user data tends to be served in very short durations.  An efficient UE access procedure is needed to trigger UE for network access from power saving mode. At RAN#80 in La Jolla a SI on UE Power Saving in NR has been approved as baseline for further discussions [3]. “Study the enhancement of UE power saving procedure in supporting efficient transition from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE mode” is one of the objectives in the SI. In other words, the methods to enhance the transitions between network access mode and power saving mode should be considered. In this contribution, we discuss the above issues taking into consideration of signalling overhead and latency in NR as well as RAN2 impacts.
2   Discussion
2.1   Coexistence between RRC_INACTIVE and dual connectivity

As mentioned in the introduction, SA2 prefers that dual connectivity configuration is maintained when the UE is in RRC_INACTIVE in order to avoid unnecessary signalling overhead between the CN and RAN, whenever the UE transits between RRC_CONNECTED and RRC_INACTIVE. RAN2 understands it is beneficial to keep the radio resource when UE resumes the RRC connection from RRC_INACTIVE to RRC_CONNECTED. However, considering UE mobility, the UE may not resume with the same serving cells. It should be more discussion for the criteria to coexistence between RRC_INACTIVE and dual connectivity. There are two alternatives to handle dual connectivity configuration before UE enters RRC_INACTIVE:

· Alternative 1: Suspension of the dual connectivity configuration upon entering into RRC_INACTIVE. 

· Alternative 2: Release of the dual connectivity configuration upon entering into RRC_INACTIVE.

Alternative 1 can be used to reduce CN signalling overhead for the connection suspension and resumption as compared with Alternative 2. If Alternative 1 is supported, when UE resumes the RRC connection in the Master RAN node, the MR-DC/NR-DC can be also resumed.  The dual connectivity configuration can be restored without necessary reconfiguration since the network has maintained the DC context. Compared to Alternative 1, Alternative 2 may cause more RAN and CN signalling overhead for the connection suspension and resumption, especially extreme when the UE is stationary or performs frequently state transition.

Observation 1: Upon entering into RRC_INACTIVE, it is beneficial to suspend the dual connectivity configuration when the UE is stationary or performs frequently state transition.

Proposal 1: In order to reduce signalling overhead and UE power consumption, RAN2 should discuss for the criteria to coexistence between RRC_INACTIVE and dual connectivity.

2.2   Small UL data transmission in RRC_INACTIVE
In NR, there will be a state transition from RRC_INACTIVE to RRC_CONNECTED for the case of data transmission. As 5G NR user data will come and serve in very short duration.  UEs will stay in power saving state most of time. It is expected to increase the transition overhead since UEs need to perform frequently state transition upon the transmission of data. In order to save signalling overhead and UE power consumption, in certain situations, UEs in RRC_INACTIVE can transmit small UL data without necessarily performing a full state transition to RRC_CONNECTED based on the previous discussion [4]. The function could be achieved either by 4-step or 2-step RACH procedure and an example of the message flow is shown in Figure 1. A UE in RRC_INACTIVE may send a specific PRACH preamble. Upon the reception of RAR from the gNB, the UE may transmit small UL data with message 3 which has the necessary information to enable the gNB to require the UE to RRC_CONNECTED or to enable the gNB to instruct the UE keep in RRC_INACTIVE. 
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Figure 1: Example for the small UL data transmission in RRC_INACTIVE [4]
Observation 2: Small UL data transmission in RRC_INACTIVE is introduced in TR 38.804.
Observation 3: The UE can keep in RRC_INACTIVE or transit to RRC_CONNECTED for the UL data transmission.
In order to reduce UL data transmission latency and UE power consumption, a grant-free method can be considered for small UL data transmission in RRC_INACTIVE. In our view, the gNB can assign the specific PRACH preamble and DMRS port to the UE(s) before the connection suspension. The network can determine whether grant-free data transmission is allowed or not in RRC_INACTIVE. If the grant-free data transmission in RRC_INACTIVE is allowed, the UE can immediately transmit small UL data within the grant-free resource in RRC_INACTIVE. On the other hand, the UE transits to RRC_CONNECTED for the large UL data transmission. Additionally, if the UE is stationary or low mobility, it can more think about data duplication in RRC_INACTIVE when the network has maintained the UE AS context and DC context.
Proposal 2: In order to reduce UL data transmission latency and UE power consumption, RAN2 should discuss more detail about the grant-free access in RRC_INACTIVE.
3   Conclusion

Based on the discussion above, we kindly ask RAN2 to discuss and agree on the following proposals:
Observation 1: Upon entering into RRC_INACTIVE, it is beneficial to suspend the dual connectivity configuration when the UE is stationary or performs frequently state transition.

Proposal 1: In order to reduce signalling overhead and UE power consumption, RAN2 should discuss for the criteria to coexistence between RRC_INACTIVE and dual connectivity.

Observation 2: Small UL data transmission in RRC_INACTIVE is introduced in TR 38.804.

Observation 3: The UE can keep in RRC_INACTIVE or transit to RRC_CONNECTED for the UL data transmission.

Proposal 2: In order to reduce UL data transmission latency and UE power consumption, RAN2 should discuss more detail about the grant-free access in RRC_INACTIVE.
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