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Discussion

NextGen Core needs to offer UEs an efficient way to save power. Several solutions discuss/propose a new mode or type of UE in TR 23.799, the MO only UE. In this mode the UE basically only sends data, it rarely needs to be contacted for DL data. Solution 6.3.15 talks about the possible to piggy back DL data in conjunction with MO session.

“Note that the UE might be available for Mobile Terminating data transfer for a period of time right after a Mobile Originated procedures,...”

Also Solution 6.3.17 talks about UEs that are neither tracked nor required to listen for paging. Also here this solution proposes that the UE is reachable in conjunction with MO session.

“...the UE is reachable only for a period after it awakens,...”

Furthermore solution 6.3.20 discusses various of potential UE preferences for an MO only device. Solution 6.3.20 proposes that UE negotiate these preferences during registration procedure. Also here the preference of receiving DL data in conjunction with MO session is proposed.

“Supports MT-communication delivery in CONNECTED mode”

Solution 6.3.21 also mentions that a UE is reachable during a time period after an MO procedure in a NOTE.

“Note that the UE might be available for Mobile Terminating data transfer for a period of time (e.g. defined by RAN Activity Timer) right after a Mobile Originated procedure. It is for FFS whether and how MT data should be buffered in the network.”

Observation 1: The concept of MO only devices and the possibility to transfer MT data to these devices in conjunction with an MO session is proposed by multiple solutions.

Proposal 1: Adopt the new “MO only mode” for a UE. 

Proposal 2: A UE in MO only mode is not required to send periodic registrations and to listen for paging messages.

Proposal 3: Agree that it is possible to reach a UE for MT data/signalling in conjunction with a MO session.

Legacy system, EPS, supports a specific Power Save Mode (PSM) for constrained devices with strict power consumption requirements. The PSM allows the UE to enter very long sleep periods, and still be registered to the network i.e. the network does not detach the UE due to inactivity. In Rel13 eDRX was introduced, addressing almost the same user scenario as PSM addressed. Main difference is the sleep period is not as long as PSM, the UE needs to wake up more frequently to listen for paging.


It is possible to configure a UE with PSM in legacy system to act similar to an MO only device, with one constraint. The UE must have one MO session before the PSM Timer expiries, since in legacy system an MO session will reset all timers in PSM mode. By scheduling one MO session with a periodicity less than the timer value you will mimic the MO only mode in EPC.

Observation 2: It is possible to mimic MO only mode behaviour using the PSM feature with the constraint of performing an MO transaction before the PSM timer expiries.

Observation 3: Network cannot predict when an UE will become reachable for paging when UE is in PSM, since the timers will reset after an MO transaction. The same is valid for an MO-only device; network cannot predict when the UE will become reachable for MT transaction in conjunction with the MO transaction.

Proposal 4: MO only mode can replace PSM for devices that require long (longer than eDRX interval) absence time, since MO only mode can achieve the same functionality without additional constraint on MO transaction intervals.

Proposal 5: Allow the UE to dynamically switch between MO-only and MO/MT mode.



Conclusion
The following observations and proposals were highlighted in the in the discussion clause, and it is proposed to capture the proposals in the Interim agreement clause 8.4.

Observation 1: The concept of MO only devices and the possibility to transfer MT data to these devices in conjunction with an MO session is proposed by multiple solutions.

Proposal 1: Adopt the new “MO only mode” for a UE. 

Proposal 2: A UE in MO only mode is not required to send periodic registrations and to listen for paging messages.

Proposal 3: Agree that it is possible to reach a UE for MT data/signalling in conjunction with a MO session.

Observation 2: It is possible to mimic MO only mode behaviour using the PSM feature with the constraint of performing an MO transaction before the PSM timer expiries.

Observation 3: Network cannot predict when an UE will become reachable for paging when UE is in PSM, since the timers will reset after an MO transaction. The same is valid for an MO-only device; network cannot predict when the UE will become reachable for MT transaction in conjunction with the MO transaction.

Proposal 4: MO only mode can replace PSM for devices that require long (longer than eDRX interval) absence time, since MO only mode can achieve the same functionality without additional constraint on MO transaction intervals.

Proposal 5: Allow the UE to dynamically switch between MO-only and MO/MT mode.

Proposal
It is proposed to agree the text below for inclusion in TR 23.799.
* * * Start of changes * * * *
[bookmark: _Toc463017325]8.3	Interim Agreements on Key Issue #3: Mobility management
Interim agreements for CN/NAS state model on Key issue #3 Mobility Management are as follows:
1.	A single MM state model shall be specified consisting of
-	An MM De-registered state, in which the UE is not attached to the network; and
-	An MM Registered state, in which the UE is attached to the network. While MM Registered, the UE may be either
-	in a CN Idle state, in which the UE may only be tracked at CN location area level and may achieve at least a comparable power efficiency to that of LTE’s ECM IDLE state; or
-	in a CN Connected state, in which the UE location is known on the level of the serving RAN node.
2.	NextGen Core shall be able to optimize the MM procedures of a UE within the single MM state model.
3.	RAN2 is expected to define means for a UE in MM Registered CN Connected state not transmitting or receiving data to achieve a comparable power efficiency to that of a UE in CN Idle state. 
4.	The network shall be able to control whether a UE in MM Registered/CN Connected state uses handover or cell reselection.
Interim agreements for mobility on demand are as follows:
1.	The subscription data may include information which can be used to determine the UE mobility level.
2.	UE mobility level is determined by core network based on information such as UE subscription, UE capabilities, UE location, and/or network policies.
3.	UE mobility level can be changed, if it is allowed (e.g. the UE supports this change), due to, e.g., subscription, location, and/or policy change. In addition, UE mobility level can be updated during a mobility management procedure.
4.  For the mobility restriction aspects, the following applies:
A.  The core network may configure an “allowed area”, “non-allowed area” and “forbidden area” to a UE.
Editor's note:	The finest granularity of the areas above is FFS.
Editor's note:	Further details of what is allowed and not allowed in a “non-allowed area” and “forbidden area” e.g. emergency services is FFS.
B.	In an “allowed area”, the UE is permitted to initiate communication (using CP and UP) with the network as allowed by the subscription. 
C.	In a “forbidden area”, the UE is not permitted to initiate any (neither CP nor UP) communication with the network.
D.	In a “non-allowed area” the UE is not allowed to initiate SM signalling to obtain user services, but the UE can initiate mobility management signalling (e.g. in order for the network to be able to update the allowed area list, forbidden area list, track stolen equipment etc…).
E.  The forbidden area has precedence over both the allowed area and the non-allowed area.
x.	Define MO-only mode as a mode where the UE neither is tracked nor reachable via paging. A UE in MO-only mode can only receive MT data/signaling in conjunction with an MO session.
A.	When possible a UE can dynamically switch between MO-only mode and MO/MT mode, initiated by either the UE or the network. 
B.	MO-only mode replaces the legacy Power Save Mode for devices that request long absence time. 
NOTE: eDRX or similar NG power save function can address devices with shorter absence time and more periodic need for becoming reachable and tracked.

* * * End of Changes * * * 
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