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At RAN #84, the work item for UE power saving in NR was approved and one of WI objectives is as follows:
3)	Specify a mechanism for a UE to indicate its preference of transitioning out of RRC_CONNECTED state. [RAN2]
In this contribution, we’d like to discuss the potential mechanisms to indicate its preference of transitioning out of RRC_CONNECTED and provide our preferences.
2.	Discussion 
According to the approved objectives of power saving WI, RAN2 should specify a mechanism for a UE to indicate its preference of transitioning out of RRC_CONNECTED. 
In order to specify the detailed mechanism, RAN2 should first discuss the following issues:
- #1. Which information should be transmitted? 
- #2. Which layer of signalling should be used for the information transmission? 
- #3. When can the UE perform the state transition after transmitting the information? 

#1. Which information should be transmitted?
During the email discussion in the study phase, there were several suggestions for UE assistance information to indicate the fast transition. In our understanding, they have a similar meaning, such as the UE preference for transition into RRC_IDLE or RRC_INACTIVE, or information that there is no more data to send, e.g., End of data, zero BSR or no active data. Nevertheless, if we find a subtle difference between the information, the former just informs of the UE preference for transition into power saving states, whereas the latter informs the gNB of the direct reason for a quick transition. 
The UE stays in RRC_INACTIVE rather than RRC_CONNECTED or RRC_IDLE if data transmission/reception is not expected for a while. In this sense, it is important to quickly transit from RRC_CONNECTED to RRC_INACTIVE when no data transfer activity is expected in the UE side. The current network may rely on UE’s buffer size to determine whether to transit the UE to RRC_INACTIVE or RRC_IDLE. However, since the current BSR is reported when the UE has data in the buffer, the network should guess that the UE’s buffer may be empty and cannot know whether the currently transmitted data is the last data. Even if the UE reports the preference to transition into RRC_INACTIVE or RRC_IDLE, it may be difficult to determine the quick transition because the gNB does not know the exact reason. Thus, we prefer to report the exact reason for a quick transition, such as zero buffer size or end of data, rather than just reporting the UE preference for transition. 
Proposal 1. UE report the information including the exact reason for a quick transition, such as zero buffer size or end of data.

#2. Which layer of signalling should be used for the information transmission?
In addition, RAN2 needs to discuss which signalling should be used for the information transmission and we can simply consider two signalling: RRC message or MAC CE. 
In fact, the layer of signalling may be determined based on the attribute of information to be transmitted. That is, if the zero buffer size is used, we may define a mechanism for transmitting the zero BSR in MAC layer similar to LTE RAI. Or, if the information on the RRC state transition is transmitted, it may be better to use the RRC message, e.g., UEAssistanceInformation or a new RRCReleaseRequest. The signalling by means of a MAC CE is advantageous for quick information transmission. However, since the state transition of the UE is finally controlled by the RRC layer and the feedback for the MAC CE has to only rely on HARQ, using the RRC message seems to be more reliable. From the reliability perspective, we prefer to use the RRC signalling such as UEAssistanceInformation or a new RRCReleaseRequest. With the proposal 1, the UE can report a RRC message including the reason for a quick transition.
Proposal 2. For the information transmission for quick transition, RAN2 consider to use the RRC signalling such as UEAssistanceInformation or a new RRCReleaseRequest.

#3. When should the UE perform the state transition after transmitting the information?
After transmitting the information for a quick transition, the UE may transit into RRC_IDLE or RRC_INACTIVE. As in the current procedure, the UE may transit its state only when receiving the RRCRelease message from the network. However, if the transition is only initiated by the network, a UE may keep monitoring the PDCCH in RRC_CONNECTED even after reporting the UE assistance information until receiving the RRCRelease message. Therefore, as one of the potential methods to quickly go to RRC_INACTIVE, we can further consider allowing UE to go to RRC_INACTIVE based on the UE information without waiting for the suspension of the RRC connection from the network. For this, the network may need to configure the UE when the UE is allowed to transit from RRC_CONNECTED to RRC_INACTIVE. In our companion contribution [1], we address the detailed time points that the UE can transit to RRC_INACTIVE, and we propose to further discuss when the UE can perform the state transition based on the contribution. 
Proposal 3. RAN2 further discuss when the UE can perform the state transition after transmitting the UE information. 
3.	Conclusion 
In this contribution, we discuss the potential mechanisms to indicate its preference of transitioning out of RRC_CONNECTED and our proposals are as follows:
Proposal 1. UE report the information including the exact reason for quick transition, such as zero buffer size or end of data.
Proposal 2. For the information transmission for quick transition, RAN2 consider to use the RRC signalling such as UEAssistanceInformation or a new RRCReleaseRequest.
Proposal 3. RAN2 further discuss when the UE can perform the state transition after transmitting the UE information. 
4.	References
[1] R2-1909818	“Considerations on state transition schemes to RRC_INACTIVE”, LG Electronics Inc., LG Uplus

3GPP
