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1 Introduction
RAN2#95 discussed the RRC “new state” and made the following agreements [1]. 
	Agreements: 

1. RRC states with significantly overlapping characteristics should be avoided. 

2. At least one RRC state for low activity should meet the NR control plane latency requirement and must be capable of achieving a comparable power efficiency to that of LTE’s IDLE state.
3. One UE has only one NR RRC state at one time. 

4. The connection (both CP and UP) between RAN and Core should be maintained in the “new state” 

   FFS whether the “new state” can be transparent to Core. 

5. For the UE in the “new state”, a RAN initiated notification procedure should be used to reach UE. And the notification related parameters should be configured by RAN itself. 

   FFS how the notification will be transmitted (e.g. via a beam, broadcast, etc.) 

6. For the UE in the “new state”, RAN should be aware whenever the UE moves from one “RAN-based notification area” to another. 

   FFS how CN location updates and RAN updates interact, if needed
7. In the “new state”, there will be a mechanism where the UE first transits to the full connected state where data transmission can occur.

8. RAN2 will study the possibility for the UE to perform data transmission without state transition from the “new state” to full connected state.


In this contribution, we discuss further the FFSs and make proposals on the related open issues.
2 Discussions of the new RAN controlled state
RAN2#95 has agreed that the connection (both CP and UP) between RAN and Core should be maintained in the “new state”. With this decision, the open question is whether the new state can be transparent to the core network. As what “transparent to core network means is not clear”, we consider the following interpretations of what this could mean: a) state transition between the new state and RRC CONNECTED state is transparent to the Core and b) the state itself is transparent to the core network. Assuming interpretation-a, we see no reason for the state transition to be visible to the core network since the connection between the RAN and the Core is maintained. Additionally, according to the work being done in SA2 so far, the two states i.e. the “new state” and the RRC CONNECTED state will both be mapped to the NAS CONNECTED state (e.g. EMM CONNECTED). 

Proposal 1: State transition between the “new state” and RRC CONNECTED state is transparent to the Core network.
As for the interpretation-b, the question is why the core network should be aware of this state. One possibility is the core network may page differently the UE depending on whether the UE is in IDLE state or this new state. We assume whether there is procedural differences in how the core network pages the UE depends on how CN location updates and RAN updates interact. As a result it is too early to decide on whether the new state is transparent or not to the core network before the details on how CN location updates and RAN updates interact are finalized.

Observation 1: Differences in how the core network pages the UE in IDLE state versus the “new state” depend on how CN location updates and RAN updates interact.
Proposal 2: Whether the “new state” is transparent or not to the core network should be decided after details on how CN location updates and RAN updates interact are finalized.
Another open issue is how CN location updates and RAN updates interact, if needed. A first question is any interaction really needed for the two levels of location update to properly operate and the answer seems to be no, at least there is no obvious reason why there should be any coordination for the levels of location update to properly operate.  However, it might be possible to optimize the core network paging (e.g. reduce paging related radio signalling load) assuming some coordination between the RAN registration areas and the core network tracking areas or for e.g. the core network is aware of the RAN registration areas. 

Observation 2: Basic operation of CN location updates and RAN location updates require no interactions between the two levels of location update.
Observation 3: Interaction between CN location updates and RAN location updates may enable optimization of core network paging related radio signalling load. 

RAN2#95 agrees to study the possibility for the UE to perform data transmission without state transition from the “new state” to full connected state. Main requirements in play are concerned with control plane latency, UE power consumption, radio resource efficiency in terms of signalling overhead reduction and even network energy consumption. Currently, there two main views in RAN2: a) the UE always transition to full RRC CONNECTED state with optimization to the existing LTE baseline procedures for transition between IDLE or suspend/resumed RRC states to full RRC CONNECTED state; this option can be summed up to contention free data transmission b): the other view is to use grantless transmission (e.g. contention based data transmission). The view in b) will be useful for small data transmission (e.g. mMTC or keep alive messages for eMBB applications) or first data packet transmission for URLL applications. 

RAN1 has agreed to study the possibility of a large number of UEs being able to do UL transmission without the need to first transmit a grant, in order to reduce signalling overhead and transmission delay. RAN2 will need to support RAN1 design of grantless transmission. It is obvious that it makes no sense to maintain the UE in full RRC CONNECTED in support of grantless transmission. While the detail of RAN1 design is not known yet, one can expect that with grantless transmission, the UE may enjoy the benefit of being power efficiency (for low rate data transmission) while having virtually the same data transmission latency as if the UE in is full RRC CONNECTED state. 

Observation 4: RRC CONNECTED State is not suitable for grantless transmission support.
Observation 5: A new RRC state will have to support expected RAN1 design of grantless transmission.
3 Conclusion

In this contribution, we discuss the FFFs from RAN2#95 discussion on new RRC state and make the following observations and proposals:

Proposal 1: State transition between the “new state” and RRC CONNECTED state is transparent to the Core network.
Observation 1: Differences in how the core network pages the UE in IDLE state versus the “new state” depend on how CN location updates and RAN updates interact.

Proposal 2: Whether the “new state” is transparent or not to the core network should be decided after details on how CN location updates and RAN updates interact are finalized.
Observation 2: Basic operation of CN location updates and RAN location updates require no interactions between the two levels of location update.
Observation 3: Interaction between CN location updates and RAN location updates may enable optimization of core network paging related radio signalling load.
Observation 4: RRC CONNECTED State is not suitable for grantless transmission support.

Observation 5: A new RRC state will have to support expected RAN1 design of grantless transmission.
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