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1 Introduction
This contribution discusses some Operation and Maintenance (O&M) aspects of Non-Terrestrial Networks (NTN) RAN architecture. 
After a short justification of the discussion purpose, some O&M aspect are discussed and finally TP and update of the summary table in subclause 8.7.7 is proposed. 
2   Discussion
RAN3 from Term of Reference perspective is responsible for “UTRAN and E-UTRAN O&M requirements”. Usually such requirements come late in the discussion on network architecture because the nodes are deploy in area with “full accessibility and full connectivity”. Even if some space agency demonstrate maintenance capability (e.g. see Hubble Servicing Missions Overview), it is not obvious for us that all architectures described in the TR 38.821 [1] are equals against O&M requirements. The architecture deserve at least a short O&M overview and comparison.

This is a first list of O&M requirements, which usually are implicit or explicitly considered for an Architecture:

·  Transport of implementation specific O&M between the Management System and Node (ToR) i.e. capability of Southbound interface
· The Southbound interface should have a minimum bandwidth to support CM (Configuration Management) and PM (Performance Management counters).

We also believe in case of NTN the software and hardware maintenance (or upgrade) should be considered as O&M operation because they are obvious for ground RAN but not for NTN.
Based on this none exhaustive list of requirements we propose to update the TR as proposed in Annex 4 by a new O&M section and extension of the summary table.
3   Reference

[1]

TR 38.821, Solutions for NR to support non-terrestrial networks (NTN)
4   Annex: Text Proposal to TS 38.821 v040 

(Draft move to clean before tracking change for the new proposal)
<<<<<<<<<<<<<<<<<<<< Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
8.7.6 Mobility due to interface change
In this case, the mobility is due to the change of the interface, for example, when the satellite moves out of the coverage of current network node on the ground, and connects to a new network node on the ground. In Architecture Option 1, 3, 4 and 5, this means the change of AMF. In Architecture Option 2, this means the change of gNB-CU. Due to the change of interface, all UEs need to be handover to new network node (i.e. AMF in Architecture Option 1, 3, 4 and 5, gNB-CU in Option 2). Handover all connected UEs in a short period can cause significant signaling load. Further study is needed. 

For Mobility due to interface change, it may cause significant signaling load in all architecture options. Further study is needed. 
8.7.X O&M
The Non-Terrestrial Networks architecture shall fulfilled the O&M requirements on transport of implementation specific O&M information between the Management System and Non-Terrestrial Nodes. 

If possible, the software and hardware maintenance (or upgrade) should be ensure.
8.7.7 Summary

Referring to the architecture scenarios:

1. Transparent satellite based non-terrestrial access network (Sec. 5.1);

2. Regenerative satellite and split gNB (Sec. 5.3.2);

3. Regenerative satellite and on-board gNB(s) (Sec. 5.2.1);

4. Regenerative satellite with Inter-Satellite Links (ISLs), gNB processed payload (Sec. 5.2.1);

5. gNB processed payload, Relay-like architecture (Sec. 5.3.3).

Editor’s note: The details in the summary table is FFS. 
	
	Arch. 1
	Arch. 2
	Arch. 3
	Arch. 4
	Arch. 5

	Intra-gNB mobility (“monolithic” gNB)
	Supported, no standards impact
	Does not apply
	Supported, no standards impact
	Supported, no standards impact
	Supported, no standards impact

	Intra-DU mobility
	Does not apply
	Supported, no standards impact
	Does not apply
	Does not apply
	Does not apply

	Inter-DU mobility
	Does not apply
	Supported, no standards impact
	Does not apply
	Does not apply
	Does not apply

	Xn mobility
	Supported, no standards impact
	Supported, no standards impact
	Not supported
	Supported if Xn exists
	Possible in theory, but performance seems questionable

	Mobility through the 5GC
	Supported, no standards impact
	Supported, no standards impact
	Supported, no standards impact
	Supported, no standards impact
	Supported, no standards impact


Table 8.7-1 Mobility support for the various architectures.

Editor’s note: The details in the summary table is FFS. 
	
	Arch. 1
	Arch. 2
	Arch. 3
	Arch. 4
	Arch. 5

	Transport of implementation specific O&M information
	Supported, no standards impact 
– 
Minimum (Alarm)
	Supported, no standards impact 

– 

Full O&M 
	Supported, no standards impact 

– 

Full O&M
	Supported, no standards impact 

– 

Full O&M
	Does not apply
(FFS)

	Hardware maintenance
	Not supported – 

Really rare
	Not supported
	Not supported
	Not supported
	Not supported (FFS)

	Software maintenance
	Supported, 
– 

Really rare
	Supported, 

	Supported, 

	Supported, 

	Not supported (FFS)


Table 8.7-2 O&M support for the various architectures.
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