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1. Introduction
In RAN2#121 [1], it was agreed that NCR-MT can be released to RRC_IDLE state by the gNB and the collocated NCR-Fwd should be OFF when the NCR-MT is in RRC_IDLE state. In RAN2#121bise [2], there was further discussion on how to make the NCR-MT already released to RRC_IDLE state return to RRC_CONNECTED state, considering the restriction that the NCR-MT has no traffic of its own, i.e. no existing events to trigger the NCR-MT to go back to RRC_CONNECTED state. In the discussions, there are two candidate options to trigger the NCR-MT released in RRC_IDLE state to come back to RRC_CONNECTED state:
· Option 1: gNB based method, i.e. use wakeup timer configured by gNB;
· Option 2: OAM based method, based on proprietary wakeup scheme.
This paper is to share our views on the two options.
2. Discussion
An NCR can be deployed to boost the data rate or provide coverage to a coverage hole of the gNBs. When an NCR node is deployed for data rate boost in an area, it is assumed that any gNB can already provide basic coverage in this area, which gives the possibility to allow the gNB to conditionally transit the NCR-MT to RRC_IDLE for power saving purpose. For Option 1 (gNB based method), the serving gNB of an NCR node can determine whether/when to release the NCR-MT to RRC_IDLE state and bring it back to RRC_CONNECTED state. Since the gNB can collect the activity statistics regarding this NCR node, the gNB can properly determine when to release the NCR-MT to RRC_IDLE state and when to bring it back to the RRC_CONNECTED state in an agile way, e.g. the gNB can release an NCR-MT to RRC_IDLE and configure it to come back to RRC_CONNECTED several seconds to several hours later. The gNB configured wakeup timer can help achieve this goal with good time granularity. 
For Option 2 (OAM based method), the OAM is supposed to determine if to release the NCR-MT to RRC_IDLE state and the time to bring the NCR-MT back to RRC_CONNECTED state. In a first aspect, any OAM server is supposed to manage a network comprising of a lot of gNBs and usually react for large time scale configurations. That is, it can be only expected that the OAM server would configure the NCR-MT transition between RRC_IDLE and RRC_CONNECTED states in a very slow style (e.g. in a time granularity of hours). If this is the typical case, the power saving gain for short-medium time scale (e.g. several seconds to several tens to minutes) due to NCR-MT transition between RRC_IDLE and RRC_CONNECTED can not be achieved. In a second aspect, in order to make the proper decision, the OAM needs to collect the statistics of the traffics served via NCR node from the gNB that controls this NCR node. When the OAM determines to release the NCR-MT to RRC_IDLE state, it should generate OAM msg to NCR-MT and meanwhile notify the gNB regarding this decision. The OAM needs to transmit the OAM msg for NCR-MT state transition to the gNB and the gNB further forwards to the NCR-MT somehow, e.g. via RRC container. The related signaling procedure comprises more hops and the signaling delay is clearly larger than Option 1. In a third aspect, if OAM solution is used, for an NCR node provided by a vendor deployed in the network provided by a different vendor, the feature to release the NCR-MT to RRC_IDLE state may not be able to be used due to inter-vendor operation incompatibility.
Based on the above discussions, there can be the following observations:
Observation 1 [bookmark: _Toc134778043]OAM based method is less flexible to configure the NCR-MT transition between RRC_IDLE and RRC_CONNECTED states due to:
· [bookmark: _Toc134778044]OAM usually manages many NW nodes and handles large time scale configurations;
· [bookmark: _Toc134778045][bookmark: _GoBack]OAM based method has clearly larger signaling delay than gNB based method.
Observation 2 [bookmark: _Toc134778046]For OAM based method, there is concern regarding the inter-vendor operability to support the function of releasing NCR-MT to RRC_IDLE. 
Compared to the OAM based method, gNB based method is flexible to transit the NCR-MT between RRC_IDLE and RRC_CONNECTED states and there is no related inter-vendor operability issue. Hence, we propose:
Proposal 1 [bookmark: _Toc134114802][bookmark: _Toc134116206][bookmark: _Toc134114803][bookmark: _Toc134116207][bookmark: _Toc134778047]Wakeup timer configured by gNB should be adopted as a baseline.
Considering that there are some companies prefer Option 2, Option 1 can be defined as an optional capability for NCR-MT. People can choose to implement OAM based method according their preference. 
Proposal 2 [bookmark: _Toc134778048]Wakeup timer configured by gNB can be defined as an optional NCR-MT capability.
If Proposal 1 is agreed, the NCR-MT behavior in relation to the wake-up timer should be defined. In a straightforward way, when the NCR-MT is released to RRC_IDLE state, the timer is started; while when the timer expires, the NCR-MT should establish the RRC connection to the NW. 
Proposal 3 [bookmark: _Toc131769738][bookmark: _Toc134778049]The wakeup timer should be started when NCR-MT is released to RRC_IDLE state.
Proposal 4 [bookmark: _Toc131769739][bookmark: _Toc134778050]Upon the wakeup timer expiration, the NCR-MT should initiate the RRC connection setup procedure with the gNB.
3. [bookmark: _Toc133512876][bookmark: _Toc133567341][bookmark: _Toc133512878][bookmark: _Toc133567343][bookmark: _Toc133512879][bookmark: _Toc133567344]Conclusion
In this contribution, we discuss the upper layer procedures. Based on the discussion, we have the following observations:
Observation 1	OAM based method is less flexible to configure the NCR-MT transition between RRC_IDLE and RRC_CONNECTED states due to:
o	OAM usually manages many NW nodes and handles large time scale configurations;
o	OAM based method has clearly larger signaling delay than gNB based method.
Observation 2	For OAM based method, there is concern regarding the inter-vendor operability to support the function of releasing NCR-MT to RRC_IDLE.

Based on the discussions and observations, we have the following proposals:
Proposal 1	Wakeup timer configured by gNB should be adopted as a baseline.
Proposal 2	Wakeup timer configured by gNB can be defined as an optional NCR-MT capability.
Proposal 3	The wakeup timer should be started when NCR-MT is released to RRC_IDLE state.
Proposal 4	Upon the wakeup timer expiration, the NCR-MT should initiate the RRC connection setup procedure with the gNB.
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