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1 Introduction

This is the summary document for the following come back:   

CB: # AIoT1_ProtocolStack

- Capture the functions needed in AIoT RAN for each options

- Capture protocol stack options at least including Opt1, 2 and 3

- Whether to capture the unified architecture including both Topology1 and Topology2 (whether one AIoT gNB should support Topology1 and Topology2 together)?

- FFS cleanup if agreeable

(moderator - HW)

Summary of offline disc R3-245721
2 For the Chairman’s Notes
General:
In Topology 1 the signalling transport for XXAP termination at the AIoT RAN node is SCTP/IP. We will capture in the TP other options had been discussed in this study is not pursued.

To only consider no split architecture, and capture this in the TR

An AIoT enabled gNB could support both topologies, via implementation.

For clean-ups:

Ok to remove the following thress ES:

 Editor’s note 1: Corresponds to the second RAN3 objective in the SID, to identify RAN architecture aspects, including whether support for split architecture is necessary.
Editor’s Note 2: What functionalities are hosted by the 5GS for A-IoT is TBD.

Editor’s Note 3: Further details FFS, if any.

For function:

The RAN architecture should enable the coordination of the usage of the A-IoT radio resources among readers, for both T1 and T2.

In T1, an A-IoT RAN node may serve one or multiple readers.

For reader selection: 
· in T1, reader selection may need the coordination between AIoT RAN and AIoT CN;

· in T2, all options are still open, different alternatives are possible as per call flows.
For protocol stack for T2

Due to lack of time, we agreed to go for email discussion directly on the proposed protocol stacks in TP R3-245071, with the common understanding about capturing something, see follows suggested, for upper layer:

“NOTE:
The protocol stack for each solution option does not illustrate how A-IoT upper layer information is transported. Details are subject to SA2 agreements.”

It was also agreed to have similar description about AIoT upper layer info for T1.

3 Important leftovers for Topology 1

	In Topology 1, the XX interface could be based on NG or a new interface carried over NG or a new interface.

Figure 6.4.1-2 shows the Protocol stack for Topology 1, assuming a SCTP-based transport:
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Figure 6.4.1-2. Protocol Stack for Topology 1
Editor’s Note 1: Figure 6.3.1-2 serves as a starting point for further discussions.

For topology 1, the XXAP is terminated at an A-IoT RAN node. 

Editor’s Note 2: the signalling transport for XXAP is FFS.

Editor’s Note 3: The protocol stack does not detail how A-IoT upper layer information is transported over XXAP, details are pending on SA2 agreements. And the A-IoT CN may include AMF and A-IoT related functions which is also up to SA2 decision.

Editor’s Note 4: aspects of interaction between upper layer information exchange and XXAP in order to trigger the A-IoT RAN node functions are FFS.


3.1 XX interface (address Editor’s Note 2)
For topology 1, the XXAP is terminated at an A-IoT RAN node. 

Editor’s Note 2: the signalling transport for XXAP is FFS.

Proposal: In Topology 1 the signalling transport for XXAP termination at the AIoT RAN node is SCTP/IP.

We will capture in the TP other options had been discussed in this study is not pursued.
3.2 Update of the Protocol Stack of T1(address Editor’s Note 3/4)
There is proposal (R3-245331 QCOM) to update the protocol stack of T1 to depict an “Upper layer” protocol terminating between the A-IoT device and A-IoT CN node. 
Details and need of this “Upper layer” protocol is up to SA2/SA3 conclusion.
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Proposal: Add “Upper layer” protocol terminating between the A-IoT device and A-IoT CN node. Details of this “Upper layer” protocol is subject to SA2/SA3.
4 Editor’s Notes resolution

There are quite a few other Editor’s notes in RAN3 part of the TR, in this section, we would like to resolve these Editor’s Notes. 

Proposal: Remove the Editor’s Notes 1, 2, 3, 4, 5, 6 and 8 in section 6.4.
	Section
	Editor’s Note
	Reason to remove

	6.4
	Editor’s note 1: Corresponds to the second RAN3 objective in the SID, to identify RAN architecture aspects, including whether support for split architecture is necessary.
	In other sections of other WGs, the similar ENs to record the objective within the SID have already been removed

· OK. To only consider no split architecture, and capture this in the TR

	6.4
	Editor’s Note 2: What functionalities are hosted by the 5GS for A-IoT is TBD.
	Nothing to be done by RAN3.

· ok

	6.4
	A-IoT device:
Equipment with characteristics outlined e.g. in TS 22.369 [10] and TR 38.848 [2]. 

Editor’s Note 3: Further details FFS, if any.
	Nothing to be done by RAN3.

· ok

	6.4
	A-IoT RAN:
Hosts certain functions for A-IoT as part of the functional split between RAN and CN. 

Editor’s Note 4: Further details regarding A-IoT functions hosted in the A-IoT RAN and the respective functional split to be decided by RAN2, RAN3 and SA2.

A-IoT CN:
Hosts certain functions for A-IoT as of the functional split between RAN and CN. 

NOTE: the details of A-IoT CN are subject to SA2.
Editor’s Note 6: Further details regarding A-IoT functions hosted in the A-IoT CN and the respective functional split to be decided by RAN2, RAN3 and SA2.
	Already been covered by existing discussion, no need to have these two Editor’s notes.

· Keep ES 4&6 for now

	6.4
	A-IoT radio:
Radio interface between A-IoT device and A-IoT RAN node in topology 1 and between A-IoT device and A-IoT-enabled UE in topology 2. 

Editor’s Note 5: Further details on A-IoT radio to be discussed by RAN1 and RAN2.
	Nothing to be done by RAN3.



	6.4
	Common reader function:
A function that communicates with the A-IoT device by means of A-IoT radio.

Editor’s Note 8: Further details on Common reader function is to be discussed by RAN1 and RAN2.
	Nothing to be done by RAN3.



	
	
	


5 Functionalities at RAN

5.1 Control of A-IoT radio resources

There is a common understanding that the mentioned A-IoT radio resource control does not include the R2D scheduling and D2R scheduling which are controlled by the common reader function. Therefore, this discussion is only about radio resource control/allocation by the A-IoT RAN node function, not related to the R2D scheduling and D2R scheduling. 

In Topology 2, the A-IoT RAN node function is located in the A-IoT-enabled gNB, assuming available resource is known by the A-IoT-enabled gNB based on OAM configuration as well, it seems that the unclear part is how to allocate resource from the A-IoT-enabled gNB to the A-IoT-enabled UE. 

RAN2 agreement:

Agreements
1 RAN2 is responsible for the interface between intermediate node (i.e. Reader) and RAN for topology 2.
Proposals: 
1) The RAN architecture should enable the coordination of the usage of the A-IoT radio resources among readers, for both T1 and T2.
2) In Topology 2, the A-IoT-enabled UE uses the A-IoT radio resources allocated by the A-IoT-enabled gNB. 

3) How to allocate A-IoT radio resources by the A-IoT-enabled gNB to the A-IoT-enabled UE is out of RAN3 scope. 
5.2 Reader selection

In moderator’s view, for an A-IoT service, the A-IoT CN maps the target geographical location of the service to a list of A-IoT RAN (and TRPs, if available) in T1, and/or a list of NR Cells of a list of A-IoT enabled gNBs and/or a list of A-IoT enabled UEs in T2.

5.2.1 Reader (TRP) selection in T1
In T1, the A-IoT CN first selects the A-IoT RAN and sends the related request (e.g., Inventory Request) towards the selected A-IoT CN. RAN3 only need to discuss TRP selection of T1 in case of multiple TRPs within a A-IoT RAN.
Based on the contributions and online discussion, majority companies think that one A-IoT RAN in T1 may hold one or multiple TRPs.

Proposal: In T1, an A-IoT RAN node may serve one or multiple readers.

In case A-IoT RAN in T1 consist of multiple TRPs, during e.g., Inventory Request, we need to answer the following question:

Q: In case A-IoT RAN in T1 serves multiple readers, who selects reader in T1?
· Option 1: A-IoT CN only

· Option 2: A-IoT RAN only
· Option 3: A-IoT CN provide a candidate list of TRPs, A-IoT RAN further select among these TRPs.
· Option 4: up to implementation
In T1, reader selection may need the coordination between AIoT RAN and AIoT CN.
5.2.2 Reader (A-IoT-enabled UE) selection in T2

In T2 RRC based solution, the A-IoT-enabled gNB is involved during the A-IoT procedures, therefore we need to answer the following question:
Q: Who selects A-IoT-enabled UE in T2 RRC based solution?
· Option 1: A-IoT CN only

· Option 2: A-IoT RAN only

· Option 3: A-IoT CN may provide a candidate list of A-IoT-enabled UEs, A-IoT RAN further select among these A-IoT-enabled UEs.

All options are still open
From moderator’s view, in T2 NAS based and UP based solutions, the A-IoT enabled UEs communicate with A-IoT CN “directly”, therefore the A-IoT-enabled UE selection has to be performed by the A-IoT CN.

Proposal: In T2 NAS based and UP based solutions, A-IoT CN selects the A-IoT-enabled UE.
Different alternatives are possible as per call flows.
6 Protocol Stack of Topology 2 solutions
Please note, following TP does not cover resource control and reader selection, these aspects will be captured during TP review this week based on above agreements achieved.
Proposal: Capture the protocol stacks of T2 solutions as follows. 

Solution1: RRC based solution
Upon receiving XXAP: A-IoT related message from A-IoT CN, the A-IoT-enabled gNB transmits the related information towards the A-IoT-enabled UE via NR Uu RRC, and vice versa. 
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Figure 6.4.2.1-1: RRC based solution of Topology 2

Solution 2: NAS based solution
The A-IoT related messages between the A-IoT CN and the A-IoT-enabled UE are carried via A-IoT-enabled UE’s DL/UL NAS packets, the A-IoT-enabled gNB handles the A-IoT-enabled UE’s NAS packets as legacy, i.e., using DL NAS Transport and UL NAS Transport procedures over NGAP.
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Figure 6.4.2.1-2: NAS based solution of Topology 2
Solution 3: UP based solution
The A-IoT related messages between the A-IoT CN and the A-IoT-enabled UE are carried via A-IoT-enabled UE’s PDU Session, the A-IoT-enabled gNB handles the A-IoT-enabled UE’s user plane data as legacy, i.e., over NG-U GTP-U tunnels.


[image: image5.emf]5G-AN 

Protocol 

Layers

PDU Layer

A-IoT 

Radio 

Protocol 

layers

A-IoT 

Radio

A-IoT Device

L1

L2

IP

UDP

GTP-U

A-IoT-enabled gNB

UPF

A-IoT 

Radio 

Protocol 

layers

NR Uu

A-IoT-enable UE

5G-AN 

Protocol 

Layers

NG-U

L1

L2

IP

UDP

GTP-U

PDU Layer


Figure 6.4.2.1-3: UP based solution of Topology 2
Refer to conclusion for T1 on upper layer…
7 Unified architecture for mix deployment of T1 and T2

In RAN3#125, the following agreement was achieved:

Two deployment system architecture figures for Topology1 and Topology2

With that agreement, the following two logical system architectures were agreed and captured in the current TR:


[image: image6.emf]A-IoT device

A-IoT CN

A-IoT 

radio

XX

Common 

reader function

A-IoT RAN 

node function

A-IoT RAN


Figure 6.4.1-1 Logical system architecture for topology 1
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Figure 6.4.2-1 Logical system architecture for topology 2
In this meeting, there are proposals to support a unified architecture for mix deployment of T1 and T2:

· R3-245051 ZTE
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 Figure 5. Unified logical system architecture for both AIoT topology 1 and topology 2

· R3-245580 Ericsson
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Figure 6.4.3-1 Deployment scenario of AIoT RAN supporting both, topology 1 and topology 2.
As the A-IoT RAN providing AIoT radio in T1 is located indoor, the A-IoT-enabled gNB providing NR macro cells in T2 is located outdoor, they cannot be the same gNB in the Rel-19 discussion. 

In previous meetings, companies tried to have a common architecture but concluded and adopted two separate logical architectures, we should not re-open the discussion on the unified architecture. 

An AIoT enabled gNB could support both topologies, via implementation.
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