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Summary of offline disc R3-244748
For the Chair’s Notes

NG Interface management Issue

Option 2 NG Removal/Setup can be used for Regenerative Payload NG interface management

Further discussions on benefits to introduce Option 3 NG Suspend/Resume for NG interface management are not precluded but there are oppositions of some companie to have 2 methods for NG interface management.

Inactive UE support

WA: RAN3 assumes that current mechanisms to support UEs performing RRC connection resume and RRC connection re-establishment may be reused in regenerative payload architecture, subject to implementation and deployment.

Feeder link switch issue

WA: RAN3 assumes that during the feeder link switch, AMF is not changed for the UEs

NG interface management
4 options for the NG interface management are discussed, namely:

-
Option 1: Legacy procedure, e.g. SCTP SHUTDOWN

-
Option 2: NG Removal/Setup

-
Option 3: NG suspend/resume

-
Option 4: Both Op2 and Opt3

In the contributions, 1 does not preclude option 1, 5 contributions expressed a preference for Option 2, 3 for Option 3 and 1 for option Option 4 with enhancements for NG removal/setup and introduce NG suspend/resume for some scenarios.

Discussions from the chair’s notes below, show Option 2 is preferred on the other options:

	Nok: NG removal procedure needs to be supported

E///: Is it worthy to keep interface related context to be used for reconnection with the same AMF couple of hours later?

NEC, ZTE: Support Opt3, there is no memory cost. Memory will not be an issue in the future.

HW: Do not want to see 2 solutions

SS: Do not see the need on Opt3, prefer Opt1

LGE: Who will trigger the procedure? AMF knows that gNB will leave the area and disconnect, so AMF will initiate the procedure.

Xiaomi: Support Opt2 and Opt3, can go for Opt2 first

QC: The gNB initiates the procedure

CMCC: Support Opt2 and Opt3 to allow the feasibility for satellite operators to select the solution based on deployments

Thales: Do not support Opt3, the benefits are not clear, prefer legacy solution, Opt1 or Opt2

CATT: Support Opt2 and Opt3

E///: The resume/suspend in this case has no business with physical layer, prefer Opt2




Question 1) Do you agree to go first for Option 2 for NG interface management:

	Company
	Yes / No / ...
	Comments

	Samsung
	See comments
	We still see little need to introduce a new Class 1 NG Removal procedure. SCTP Shutdown can be intiated by either of the peer node so why would we like to introduce an additional NGAP procedure which can only be triggered by AMF.

From another aspect, the proponent of Option2 states that we can have additional information specified in the new NGAP interface management procedure than SCTP Shutdown, which is perceived as the main benefit of introducing a new NG Removal procedure. However, it is still not clear what additional information has been identified useful so far, so we are open to discuss the additional information required in order to introduce new NGAP procedure, but not ready to agree to adopt Option2 directly before we identify any real need.

	Ericsson
	Yes
	It seems to be the simplest option and the one which is less demanding on the satellite payload implementation. In principle SCTP shutdown can also work (the SCTP layer can notify the higher layer of the proper shutdown, according to RFC 4960), but an NGAP procedure has the added benefit of cause value handling, which improves network management.

	Xiaomi
	Yes
	

	Nokia
	Yes
	

	CATT
	Yes
	We do not doubt that option 1 still works, but we see it’s not so efficient for NTN cases, frequently connection and discussion between gNB and AMFs.

We can take option 2 firstly, and work on corresponding TPs this meeting. 

	CMCC
	Yes
	SCTP shutdown is the basic solution but it takes longer time while UE has no idea what happened during this period. Introduce the NG Removal procedures initiated from gNB or AMF will reduce the service shudown. 
Meanwhile, if gNB can HO the traffic through ISL in advance when it is moving out of the AMF scope, the Removal procedure can also save the resource in both gNB and AMF.

	Huawei 
	Yes
	

	TCL 
	Yes, but,
	We prefer to go with both Opt2 and Opt3as the majority was supporting it during the online discussion

	QC
	Yes
	Support NG Release

	NEC
	We are not objecting to Option 2, but
	We are not objecting to Option 2, but RAN3 should not exclude the Option 3. Howerver, we still think the Option 3 is more advance than Option 2.

	LGE
	Yes, but
	As acknowledged online, the satellite gNB initiated procedure could work only when it knows that it is leaving the service area of the AMF, for which is not configured over NGAP. Relying on physical layer connection quality would not be reliable considering harsh space environments. For Option 2 to work, the supported TAIs of each and every AMF along its orbit should be pre-configured to the satellite gNB, which should be captured in 38.300. 


In the same time, Option 3 is seen as beneficial by a number of companies for connection re-establishment between a given satellite and a gateway. From [1], NTN payload’s memory is limited while the flyby of a satellite over a given gateway occurs every hours.

Question 2) Do we need to discuss further on possible benefits of Option 3, which implies, if beneficial, to define 2 differents procedure for the NG interface management ?

	Company
	Yes / No / ...
	Comments

	Ericsson
	No
	Suspending NG will require each satellite to maintain interface contexts for all​ the AMFs it connects to during its orbits, and each AMF to maintain interface contexts for all the satellites it may connect to. Especially from the point of view of the satellite payload, this does not scale. The claimed « benefit » of a shorter / simpler interface resume is not true : the processing is the same, and the necessary steps to set up the physical layer interface are the same (i.e., this is not the same thing as a UE suspend / resume).

	Xiaomi
	Yes
	For the time duration, we think the gNB on satellite can connect with a AMF via different NTN GWs located in different geografical areas, this implies that the re-connection or resume does not take that long time. 

Maybe the main issue is not whether to introduce a new procedure, it’s whether we provide a way for a more efficient frequent re-connections between some of the gNB onboard and AMF on ground to keep some connection infomration for more effiencit re-connection.
This is to privide an option for operator, it doesn’t mean all the connection infomraiton for all the AMF should be kept, this can be done selectivly by implementation.

	Nokia
	No
	First, RAN3 should only select one solution. 

Introducing 2 options adds unnecessary complexity and cost to both vendors and operators, especially there is no clear benefit for Option 3. 

There is no saving for the signaling, e.g. Option 3 request suspend procedure and resume procedure, which is same number of signaling as Option 2.

Option 3 claims the NG context can be saved and reused. But the NG SETUP REQUEST message mainly contains the Supported TA List. The NGSO satellite’s ground track is different for each pass due to earth’s rotation. The next pass can cover different areas. So the Supported TA List can be different for each pass. This makes the saved context almost useless.

A NGSO satellite can serve most of the geo-area of the earth and connect with all AMFs on the ground, just a matter of time. This requires satellite to unnecessary save all AMF context, even it may only use it for a short period (e.g. 10-min in the next few hours).  This also have similar issue to AMF to keep context for all satellites. 

Option 3 also adds more complexity, e.g. to manage the abnormal condition when satellite does not resume in the next pass.

Even NGAP can be suspended, transport network connections till needs to be maintained, e.g. to keep SCTP/IPSec tunnel alive.

So what are the benefits for Option 3? Please clarify the benefit for Option 3. 



	CATT
	Yes
	For the option 3, we also see some benefits, it could be work together with option 2, as some kind of supplyment or enhancement. Due to there’s no consensus at this stage,we can further cosider this solution the next meeting. 

Another information is that some of the chinese satellite operators are also interested in the option 3.

	CMCC
	Yes
	We hope to keep the option 3 open to discussion, and let satellite operator to select when and which gNB initial procedures to use. 
Meanwhile, the NG suspend/resume procedures are gNB-AMF pair level, which is not the same scale as per UE NG connections. It won’t introduce signaling storm.

	Huawei
	No
	Enable multiple solutions in standard need strong justifications

	TCL
	Yes
	

	QC
	OK to discuss further
	

	NEC
	Yes
	The suspend/resume has obvious benifits. 

If the NG-interface context is not stored in the gNB and AMF, these infomation has to be transmited every time between AMF and gNB which also a burden for wireless channel. If the suspend/resume is adopted, few bits are enough to support the suspend/resume. The more the AMF and gNB stored, the fewer the infomation exchange between AMF and gNB. This is the benifit of suspend/resume.

Also, for each NG setup, there are many signalings triggered between multiple CN entities. Considering the big number of satellite numbers, this lead to significant signling overhead in CN entities. This is another binifit of suspend/resume.

Response to E///, we agree the AMF may need more storage, but the AMF is on the ground, so the storage is not a problem. 

	LGE
	OK to discuss further
	Understand the possible drawbacks or benefits of Option 3, but regardless, we think it is no harm as an alternative option if satellite operators see the need. 


[2] and [3] highlight that Multiple SCTP associations are currently not supported for E-UTRAN, so eNB IP address changes due to soft feeder link switch are not currently supported for S1.

Question 3) Should this issue be addressed and if necessary, in AI 14.3 or another AI (i.e. 15.2 IoT NTN) ?

	Company
	Yes / No / ...
	Comments

	Samsung
	
	We think this issue can be discussed in another AI since NR NTN does not have eNB.

	Ericsson
	Yes, in 15.2
	This is specific for E-UTRAN, hence it seems to belong to IoT NTN discussions. This can be addressed either by introducing multiple SCTP associations in E-UTRAN just for IoT NTN (which may not be desirable) or in some other way (e.g. via additions to S1AP signaling).

	Xiaomi 
	
	Agree with Samsung

	Nokia
	No
	At least not now. 

In NR NTN, feederlin is used by gNB, so it is in RAN3 scope. 

In 15.2 S&F, the feeder link is not used by eNB. It is used for MME-MME (in split architecture) or proxy-proxy (in full CN architecture), so it is out of RAN3 scope.

	CATT
	Yes, in 15.2
	

	CMCC
	
	Agree with SS, this is not a NR NTN topic.

	Huawei
	No
	

	TCL
	No
	Agree with Samsung

	QC
	Agree with SS
	Should be discussed in IoT NTN

	NEC
	No
	Agree with Samsung

	LGE
	Don’t care
	which agenda item to be addressed, as long as it is addressed in future. 


Question 4) Any others comments on NG interface management need to be addressed ?

	Company
	Comments

	Ericsson
	No

	CATT
	Does “Supported TAI list” update issue belongs to NG interface management ? 
To make life easier, we can further discuss that in the coming meetings. (

	NEC
	We acknowledge the problem mentiond in CATT, it could be discussed in further meeting.


Open issues
Inactive UE support

At least [4] and [5] (and more) discussed the support of RRC_INACTIVE UE in regeneretive payload where a UE may transition to RRC INACTIVE via Satellite1/gNB1, then resume in another Satellite2/gNB2. This could be done by pushing UE context from one satellite to another through ISL with the appropriate AS security context update. In the same time, RAN2 adopted the following agreement:

	RAN2#126

Regarding potential issues with support of inactive state, RAN2 will wait for RAN3 input, if any.


Question 5) Do we agree to study the support of Inactive UE for regenerative payload ?

	Company
	Yes / No / ...
	Comments

	Samsung
	Ok, but
	Currently we think the existing mechanism still works. If the new serving gNB cannot fetch the UE context from the anchor gNB, the new serving gNB can still send RRCSetup message in response to RRCResumeRequest. So the gNB on board can support the inactive UE resumption in a best effort manner without any potential enhancement.

If it is agreed to study the support of inactive UE, we also suggest to study the support of reestablished UE altogether.

	Ericsson
	No
	From a technical point of view, current inactive UE handling functionality can also work for regenerative payload. Similar to the terrestrial case, it depends on the availability of Xn between the « old » and the « new » gNB. For satellites, this depends on how the orbits and constellations are designed. But the situation is equivalent : in the terrestrial case we deal with the UE movement after it was sent to inactive ; in the satellite case, the same effect is caused by the satellites movement.

	Xiaomi
	Yes
	Inactive UE is a basic feature in 5G, in regenerative NTN, we should support it, even through exsiting mechnism works, we need to specify it clearly at least in stage2.

And we think we should discuss the defintion of the RNA, whether it’s earth fixed or earth moving.

	Nokia
	Yes
	ISL usually only exists between neighboring satellites (SATs). For example, a specific orbit plane has SAT1, SAT2, SAT3, SAT4, etc. ISL may only exist between SAT1 and SAT2, but not between SAT1 and SAT4.  

A LEO satellite may only serve a geo-area for a few minutes. A stationary UE may transition to INACTIVE via SAT1, then resume in SAT4. Without ISL/Xn betwen SAT1 and SAT4, it is not possible to retrieve UE context from last serving satellite (SAT1). This causes issues to RRC INACTIVE.
Moderator: In a constellation with ISL, we do not see a case where there is no path between 2 satellites, through ISL, multi-hop ISL or through ground.

	CATT
	No, for NGSO
	For NGSO, key issue is Xn reachibility between on-board gNBs due to the moving of the satellite, it’s hard to make proper RNA configuration, and context fetch.

For GSO, of couse it’s possible to support inactive state, but seems no impact to us.

	CMCC
	
	It may be beneficial to discuss this issue. We hope to bring the same customer experience through NTN comparing with TN. And for NTN, since the TNL is not so stable and satellite moves frequently, UE may be more likely turn into RRC_INACTIVE state. Study the potential enhancedment and solution is necessary.

	Huawei
	No
	Is there something broken? We do not think so … 

Does optimisation needed? The benefit claims are subjective … 

	TCL 
	Yes
	It is necessary to study the potential enhancedment to support Inactive UE for regenerative

	Qualcomm
	Yes
	

	NEC
	Neutral
	It may not a critical issue.

	LGE
	Yes
	Agree with Nokia, CMCC, and TCL. 


Feeder link switch
During the feeder link switch, there 2 cases concerning AMF:

-
Case 1: AMF is not changed for the UEs;
-
Case 2: AMF is changed for the UEs even they do not move.

Question 6) Which case to support ?

	Company
	Case1 / Case2 / ...
	Comments

	Samsung
	Case1
	We can focus on such case under the assumption that the AMF actually provides coverage of a fixed geographical area.

	Ericsson
	Case 1
	Case 2 is equivalent to an NG HO : it can be supported with two logical gNBs embarked in the same payload, which connect to the two AMFs. It seems like a rare case : before switching the AMF, the gNB should offload any connected UEs to another gNB. For this reason, Case2 does not seem to justify a specific optimization.

	Xiaomi 
	Case 1
	Agree with Samsung.

	Nokia
	Case 1
	For a stationary UE, its serving AMF should not change.

Case 2 can cause ping-poing AMF change. For example, 

gNB1 connect with old GW/AMF, and serve UE

gNB1 switch to new GW/AMF. Case2 cause UE change to new AMF. 

Then next satellite gNB2 (same orbit plane) comes, gNB2 first connect with old GW/AMF. - > UE is changed back to old AMF. 
gNB2 switch to new GW/AMF.  -> UE is changed again to new AMF.

	CATT
	Case 1
	Case 2 could be taken as rare case, and case 2 may be handled as intra cell inter AMF handover case. 

Let’s focus on how to support case 1 the next meeting, e.g. establish new TNLA(s) and indicate they are used for the new feeder link.  

	CMCC
	Case 1
	Let focus on Case 1 first.

	Huawei
	Case 1 / Case 2
	We should focus on any case where something is broken or objective benefit are foreseen.

Say that, what is the difference in case 1 with a re-routing of TNL? 

	Qualcomm 
	Case 1
	

	NEC
	Case 1
	SA2 already had some approved statement on this question in S2-2407160, that
“The RAN serving the same UEs across two MMEs/AMFs can be considered as corner case and is avoidable by careful deployment, in this case, RAN can apply any of the principal to deal with the connected/idle UEs.”

	LGE
	Case 1
	Prefer to focus only on Case 1 because it is due to the satellite gNB who is moving (not UE). 


Conclusion, Recommendations [if needed]

<Question 1)>
Proposal 1
 Option 2 NG Removal/Setup can be used for Regenerative Payload NG interface management

<Question 2)>

Observation 1
Further discussions on benefits to introduce Option 3 NG Suspend/Resume for NG interface management are not precluded but there are oppositions of some companie to have 2 methods for NG interface management.

<Question 4)>

Observation 2
Support TAI list update can be discussed in the next meeting

<Question 5)>

Observation 3
Some companies explain that current inactive UE handling functionality can work with regenerative payload with ISL.

Proposal 3
RAN3 assumes that current mechanisms to support UEs performing RRC connection resume and RRC connection re-establishment may be reused in regenerative payload architecture, subject to implementation and deployment.

<Question 6)>

Proposal 4
RAN3 assumes that during the feeder link switch, AMF is not changed for the UEs
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