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1. Introduction
This paper provides a text proposal to TR 38.804 on UE states and state transitions for NR.
2. Text proposal
5.5.2
UE states and state transitions

 RRC supports the following three states which can be characterised as follows:

Editor’s note: more characteristics are to be added for each state depending on the progress of study.
-
RRC_IDLE:

-
Cell re-selection mobility;

-
[FFS:
The UE AS context is not stored in any gNB or in the UE;]
-
Paging is initiated by CN;

-
Paging area is managed by CN.
-
RRC_INACTIVE:

-
Cell re-selection mobility;
-
CN – NR RAN connection (both C/U-planes) has been established for UE;

-
The UE AS context is stored in at least one gNB and the UE;

-
Notification is initiated by NR RAN;

-
RAN-based notification area is managed by NR RAN;
-
NR RAN knows the RAN-based notification area which the UE belongs to;
-
RRC_CONNECTED:

-
The UE has an NR RRC connection;

-
The UE has an AS context in NR;

-
NR RAN knows the cell which the UE belongs to;

-
Transfer of unicast data to/from the UE;

-
Network controlled mobility, i.e. handover within NR and to/from E-UTRAN.

NOTE:
How to model RRC_INACTIVE in the specification will be decided in the work item phase.
<< skip unrelated part >>
A.4
RRC 

With regards to RRC states related considerations (to be captured in sub-clause 5.5.2):

-
Study the introduction of a RAN controlled “state” characterised by, at least:
a)
UEs in RAN controlled state should incur minimum signalling, minimise power consumption, minimise resource costs in the RAN/CN making it possible to maximise the number of UEs utilising (and benefiting from) this state.

b)
Able to start data transfer with low delay (as required by RAN requirements).

-
FFS whether data transfer is by leaving the "state" or data transfer can occur within the "state".


-
Potential characteristics of the RAN controlled “state” for study:




e)
No dedicated resources.

-
RRC states with significantly overlapping characteristics should be avoided.
-
At least one RRC state for low activity should meet the NR control plane latency requirement and must be capable of achieving comparable power efficiency to that of LTE’s IDLE state.


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

-
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.).

-
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.

-
Agree that, in the 'new state' there will be a mechanism where the UE first transits to the full connected state where data transmission can occur.
-
RAN2 will study the possibility for the UE to perform data transmission without state transition from the 'new state' to be fully connected.
-
Limit number of radio network identifiers.

-
In the RRC_INACTIVE state, a UE location can be known at the RAN based area level where that area may be a single cell or more than one cell. Area is determined by the network.

-
RAN2 assumes that UE performs CN level location update when crossing a TA boundary when in inactive (in addition to RAN updates based on RAN areas).
-
There will be NG Core/CN Location Area code (similar to Tracking Area code) broadcast in system information of an NR Cell.
-
RAN based notification area is UE-specific and configurable by the gNB via dedicated signalling.

-
There will be a unique global Cell ID broadcast in system information of NR Cell.
-
For the inactive state there will be a way to configure the UE with a RAN based notification area that is smaller than a TA.
-
A RAN notification area can cover a single cell or multiple cells.
-
A UE in the NR RRC_INACTIVE state can perform re-selection to another RAT (at least in some cases (GERAN, UTRAN, legacy LTE connected to EPC) the UE enters the IDLE state in that RAT). FFS target state in the case that LTE is connected to NG Core.
<< skip unrelated part >>
A.6
Intra-NR mobility

These agreements are to be captured in sub-clause 10.1.

With regards to RRC based mobility:

-
1 NR eNB corresponds to 1 or many TRPs.

-
Two levels of network controlled mobility:
1.
RRC driven at 'cell' level;

2.
Zero/Minimum RRC  involvement (e.g. at MAC /PHY).

-
FFS what is the definition of a cell.

-
RAN2 preferences are:

1)
In connected active we are able to use non-UE specific RS for measurements (UE may not need to be aware whether the RS is UE-specific or non-UE specific).

2)
The non-UE specific RS can be found by the UE without much configuration.

3)
The non-UE specific RS encodes an identity.

-
The followings are FFS.

1)
Is RS in connected the same as "xSS"?

2)
What does the non-UE specific RS identify? e.g. Cell, beam, TRP, zone, or something else?

3)
Does the UE have to be able to somehow identify a grouping from this identity?

-
These agreements are not intended to preclude uplink based mobility. Final decision whether to introduce non-UE specific RS design is RAN1 responsibility.

-
RAN2 will study mobility in connected active state based on UL signals. Study should at least consider power consumption, network internal signalling aspects, scalability, mobility performance, etc.
-
For connected active state mobility, DL-based handover is supported, and UL based mobility can continue to be studied.
-
For connected inactive state, DL-based reselection is supported, and UL-based mobility can also be studied.

-
Benefits of UL based mobility, compared to DL based mobility, should be studied with performance analysis.
With regards to idle mobility:

-
In the 5G system, the UE camps on the best cell. FFS how the UE determines the best cell.

With regards to mobility without RRC involvement:

-
Discussion of this topic will be treated with lower priority until RAN1 have concluded whether the beam mobility will have visibility to L2/3.
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