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Introduction

At the last RAN3 meeting, RAN3 recommended to SA2 the solution of CN based MT communication for handling UEs in RRC inactive with long edRX (>10.24 seconds). Further to that, SA2 followed RAN3 (and RAN2) recommendation and have agreed the CRs for TS 23.501 in [2] and TS 23.502 in [3] specifying the following solution:

-
It is agreed to support MT data and signalling handling within the CN when the UE is unreachable due to long extended DRX in RRC inactive.

-
The gNB sends an indication to the CN to handle MT communication while the UE is in RRC_INACTIVE state and provides unreachability information (e.g., eDRX values negotiated between UE and gNB for RRC_INACTIVE state). This allows the CN to apply the HLcom functionality (e.g. data buffering, notifications to other network and application functions etc) based on the unreachability information the gNB provided (as described in CR3705 and CR3555).

-
If the gNB has indicated the UE has entered RRC_INACTIVE to the CN, the gNB also notifies the CN about the RRC State transition back to RRC_CONNECTED (as described in CR3555). 

NOTE 1:
If the indication of UE transition to RRC_INACTIVE is not sent (or sent after UE has entered RRC_INACTIVE) by the gNB then until CN receives it the CN cannot apply HLcom functionality and other NFs will not be aware of the UE reachability, and certain HLcom related services provided to the AF via NEF would not be available. Downlink data transmitted from the UPF to RAN might be discarded and not delivered to the UE.

As can be seen from the above text and in the agreed CRs in [2] and [3], two new signaling call flows have been introduced:

1) gNB triggers a procedure of “request for CN based MT communication handling” towards the AMF indicating that UE is in RRC_INACTIVE and some unreachability information. This triggers HLCOMM function in 5GC. 
2) if UE gets connected again, the gNB informs again the 5GC to stop the HLCOmm function for this UE.

At this meeting, RAN3 has received the LS in [4] from SA2 mostly concerning 1). The LS ask for feedback on the conditions for sending the request for CN based MT communication handling (1/ above). Especially SA2 would like feedback if such conditions should be specified or can remain implementation dependent.
This paper addresses the question through a few scenarios to provide our feedback.   

Request for CN based MT communication handling
In the TS 23.501 CR [3], it is stated that when the eDRX> 10.24 seconds the gNB may trigger the request for CN based MT communication handling either immediately when the gNB sends the UE to RRC_INACTIVE or later on or not:

NOTE 4:
If the indication that the UE is transitioning to RRC-INACTIVE state is not sent (or sent after UE has entered RRC-INACTIVE state) by the NG-RAN then until CN receives it the CN cannot apply the high latency communication functionality, other NFs will not be aware of the UE reachability, certain high latency communication related services provided to the AF via NEF would not be available, and downlink data in RAN might be lost. 
The call flow corresponding to SA2 solution is shown below:
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Figure 4.8.1.1a-1: NG-RAN initiated Connection Inactive procedure with CN based MT communication handling

SA2 agreed that it remains ultimately always up to gNB decision whether to use RAN buffering or CN buffering, and therefore whether to inform the AMF immediately when moving the UE to RRC_INACTIVE or not. This is explicitly specified in the CR for TS 23.501 in [2].
There are scenarios where not sending the CN based MT communication handling request immediately may make sense depending on several conditions:

· UE is involved in uplink activity only,

· RAN buffering capability,

· Ratio of DL and UL traffic,
· Expected UE behavior,

· Mobility of the UE (if UE is static, then RAN buffering can be used)

· Etc..

For example, if the gNB is able to buffer and UE doesn’t move, the gNB may decide to not send the request.

Also, if the UE is involved in UL traffic only (e.g. determined by the expected UE behavior, either pre-provisioned or network observed), the gNB may decide to not send the request at the transition to RRC_INACTIVE but later.
For example, a telemetry device reporting periodically measurements (e.g. uplink measurement every 12 hours) would typically only send uplink traffic. It may though be involved at rare occasions in downlink for e.g. configuration update or software download of the device. For these types of use cases, the gNB can avoid uselessly sending the CN based MT communication handling request at every RRC_INACTIVE transition to AMF, but instead can send the request later when it is informed of downlink data arrival. This saves signaling and processing over the NG interface.
Overall, since the gNB decision would partly depend on gNB internal parameters and actual traffic and mobility of a UE, it seems preferable to leave the condition of whether and when the gNB sends the CN based MT communication handling request implementation dependent. The gNB will look at the characteristic of the traffic for the UE (e.g. in UE expected activity behavior) and/or at its own buffering ability to take the best decision.
It would also actually be very difficult to specify detailed criteria in 3GPP standards (and RAN3) for NG-RAN to indicate to the AMF that HL Com CN buffering is needed, as this involves product characteristic and opinion of companies would differ.

Besides, in terms of IOT, RAN3 usually specifies only from the receiver side and let the sender condition unspecified. Therefore, once again, there seems no need to do differently for this feature.

Proposal 1: answer to SA2 that it is preferable to leave the condition for whether and when gNB to trigger the CN based MT communication handling request implementation dependent (i.e. unspecified).
Overall Impact to RAN3 specifications

Besides, the LS in [4] requests RAN3 to provide early views on the editor’s notes for the NGAP messages, if possible.

As early feedback the following observations can be made:

1) According to the CR in [2] the CN based MT communication handling request is not necessarily triggered at transition to RRC_INACTIVE and according to the CR in [3] it involved a class 1 procedure. We conclude that it is preferrable to introduce a new NGAP procedure.

2) Whenever the UE becomes RRC_CONNECTED due to MO signaling or data, the AMF must be informed of this inactive-connected transition according to the CR in [3]. We think that the existing RRC INACTIVE TRANSITION REPORT procedure can be used for this.

3) When AMF needs to contact the UE during the RRC_INACTIVE reachability periods of the UE, the AMF must trigger the RAN Paging. Even though this is not a CN Paging from CM-idle from AMF (UE in CM-connected) there is similarity and we propose to reuse the existing NGAP Paging message with some special IE.

If RAN3 can agree on this, this can be included in the reply LS, otherwise this can be worked out during the WID phase.

Proposal 2: Subject to RAN3 early agreement, answer to SA2 that RAN3 impact foresees the introduction of a new class 1 procedure for the CN based MT communication handling request and also an update of the NGAP Paging message. 

Proposal 3: Agree the reply LS provided in [5]. 

Conclusion and Proposals
This paper has provided some analysis of the scenarios leading to gNB sending a CN based MT communication handling request and considering that some criteria depends on gNB internal evaluation (e.g. buffering ability) and expected traffic it concludes preferable to leave this gNB implementation dependent. 

Proposal 1: answer to SA2 that it is preferable to leave implementation dependent whether and when the gNB triggers the CN based MT communication handling request i.e. unspecified.
Then on NGAP messages impacted by the overall feature, RAN3 can make the following early recommendations, subject to RAN3 agreement. Otherwise, if no early consensus at this meeting, RAN3 can reply that the NGAP impact will be worked out during the WI phase next year.

Proposal 2: Subject to RAN3 early agreement, answer to SA2 that RAN3 impact foresees the introduction of a new class 1 procedure for the CN based MT communication handling request and also an update of the NGAP Paging message. 

Proposal 3: Agree the reply LS provided in [5]. 
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