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Introduction

This contribution is to kick off the following discussion.
	CB: # 1_FS_eNS_RANImpact

- Check SA2 progress

- Focus on the questions from SA2 and provide reply LS

(ZTE - moderator)

Summary of offline disc R3-225894


Please Note: Two rounds of discussion in this meeting.
The first round email discussion plan to be at the end of Wednesday of 1st week.(Wednesday UTC 18:00 2022-10-12).
Depends on the progress, the second round email discussion plan to be end before deadline of email discussion 2nd week.(Monday, 8:00 UTC, 2022-10-17)

For the Chairman’s Notes

Agreement for discussion:

Agree the LS in R3-226032 to SA2.
Second Round Discussion
Thanks all the inputs from the involved companies. There still different views regarding the impacts of solutions provided by SA2. It should be noted that RAN3 only able to provide views in RAN3’s remit.

System evaluation should be enforced in SA2 and the analysis of impacts on Uu interface belong to RAN2. Some companies shown concern on ‘feasible’ of signalling part. But as request by SA2, Moderator still believes the feasible of signalling is part of RAN3’s work. And the Moderator agree the point that the views on impact on RAN side should be provided. 
Regarding to the Answer 1, Ericsson ‘s version on top of QC gains more supportive.However the sentence ‘RAN3 believes that there are functional impacts on all parts of the RAN deriving’ does not represent the situation in RAN3 because there still has different view on this part. Regarding the last two sentences , the impacts of UE and Uu should be analysed by  RAN2, and it’s then hard to say RAN3 has uniform view to not recommend this solution. 
The secondary TAI broadcast is within RAN2 remit. As far as RAN3 part is concerned, RAN3 believes that there are functional impacts on all parts of the RAN deriving from the introduction of secondary TAIs. confirms that it is feasible to report to CN and also exchange over Xn additional TAIs with indication that they are secondary TAIs. Potential remaining issues to be further addressed, e.g., secondary TAI in mobility restriction list. However, Secondary TAI adds complexity in handling mobility restriction list and Paging. It also impacts the legacy UEs and increases the Uu and Network signalling. Hence RAN3 does not recommend Secondary TAI based solution.

Regarding to the Answer 2a, Nokia’s version seems can be acceptable:
RAN3 does not prefer to report cell level configuration to Core network due to increased NGAP signaling and due to a well-established principle that AMF shall remain cell agnostic.

Regarding to the Answer 2b, one company shown confident on how to use the OAM to fulfill the solution, but the useless try concern is till exist. It is because UE does not have enough information from network, UE will assume the slice is fully supported in the cell while based on the OAM the resource is not valid.Useless slice try will consume network signalling. So in order to be fair, views are captured except obvious belong to SA2( e.g MO ,MT ).

Regarding to the Answer 3, it seems the original version or Nokia’s update gain more supportive. In order to be fair, views are captured in the answer.
Based on above, the moderator provide the following new version for the reply LS:

RAN3 thanks for SA2’s information related to Rel-18 study FS_eNS_Ph3. After discussion, RAN3 achieved consensus on SA2’s following questions
Whether NG-RAN can broadcast one or more Secondary TAIs (up to a number RAN2 agrees, we note that for NTN is already possible to broadcast TWO TACs) via an updated SIB or new SIB, and report them to the CN and between gNBs as per existing Tracking Area related information exchange procedures but with indication they are secondary. The additional TAIs are associated with specific S-NSSAI(s) like the existing TAs and will be treated by UEs supporting secondary TAs as a normal Tracking area from RM standpoint (as described in solution#9)

RAN3’s answer: The secondary TAI broadcast is within RAN2 remit. From signalling point of view, RAN3 does not find issue that NG-RAN node to report to CN and also exchange over Xn additional TAIs with indication that they are secondary TAIs. However, secondary TAI adds complexity in handling mobility restriction list and Paging. It also increases the Network signalling.
Whether the NG-RAN can be configured with a slice availability on a per-cell basis and
 inform AMF and other gNBs in NGAP messages (as described in solution#11 and others)

Whether in Constrained Service Area the network slice is still supported but since no dedicated resources are allocated for the network slice the SLA of the network slice is not guaranteed.(as described in solution#45).
RAN3’s answer to 2a): RAN3 does not prefer to report cell level configuration to Core network due to increased NGAP signaling and due to a well-established principle that AMF shall remain cell agnostic.

RAN3’s answer to 2b): RAN3 considers the solution is feasible and has no signalling impacts on RAN specifications. Whether and how a slice should be served outside its availability area is left to operators′ policies, which can be enabled by means of RRM Policies. For slices that have no resources allocated outside their availability area, the slice Composite Available Capacity will be zero, which can prevent active mode mobility to occur.

Meanwhile companies in RAN3 raised the following concerns:

The mobility constrain may conflict with the assumption that handovers are allowed regardless of the slice support of the target NG-RAN node. This means the NG-RAN node may not able to prevent UE handover to a target NG-RAN node in Constrained Service Area.
From a signalling perspective, the concern is that the network will make UE uselessly register to a slice and/or trigger service request for a slice at some point while the network knows in time that it will not serve it with any resource (if zero resources). This increases the Network signalling. 
The NG-RAN receives in solution 29 (but conceivably this would be needed for similar solutions) the partially allowed S-NSSAIs in addition to the Allowed NSSAI. Can the NG-RAN in principle trigger handover procedure to a supporting TAI of the partially allowed S-NSSAIs when it is possible to do so? this can happen while in connected mode or when the UE is engaged in transition from Idle to connected mode. The reason is to enable the support of the maximum number of S-NSSAIs in the Allowed and partly allowed S-NSSAIs lists.
RAN3’s answer:RAN3 considers it is feasible for NG-RAN to receive the partially allowed NSSAI and trigger handover procedure to a supporting TAI. 

Meanwhile companies in RAN3 raised the following concerns:

The solution is not feasible during multiple inter Node mobility due to Allowed NSSAI information can not be propagated in XnAP.

 The solution is assumed to trigger handover not during but just after state transition from idle to connected procedure.

Handing over a UE to a target cell/frequency, only because that mobility target supports the partially allowed S-NSSAIs (i.e. without any active UP connection for the partially allowed S-NSSAIs) may be harmful and should not be considered as a reference use case in 3GPP.

Q2-1: Please provide your view if anything missing.
	Company
	Comments

	Nokia
	For 3/ Handing over a UE to a target cell/frequency, only because that mobility target supports the partially allowed S-NSSAIs (i.e. without any active UP connection for the partially allowed S-NSSAIs) may be harmful and should not be considered as a reference use case in 3GPP
We would like to understand why it is “harmful”, assuming of course that the source gNB makes intelligent decisions and target cell supports all ongoing slices. The R17 slice-based reselection feature has been constructed on the idea to allow changing cell to a cell that better fits the requested slices, as long as it is acceptable i.e. based on new R17 algorithm the radio performance in the new cell may even be worse than the one in the old cell, as long as it is “acceptable”. (see RAN2 definition of acceptable cell). Therefore, this sentence seems to contradict RAN2 assumption.

Also similar idea has been proposed for target NSSAI.

	CATT
	We are fine with the answers.

	Huawei
	For Q1, we have already indicated no need to mention “from signaling perspective…”, as the reason is given in the first round. The same are for all questions. 

We are in favor of the Qualcomm’s and Ericsson version at the first round to give RAN3 clear views. So we may prefer to update as follows. 

The secondary TAI broadcast is within RAN2 remit. RAN3 considers that the secondary TAI adds complexity in handling mobility restriction list and Paging. It also increases the Network signalling. Majority companies in RAN3 consider this solution not recommended. 
For 2a) ok.

For 2b) we are not ok about the such concerns since this is not related to the question itself. Our replies to the concerns are given as follows.

For the following concern, this is not related to the SA2 question. Since SA2 question is asking how the UE can be served in the CSA when this is no dedicated resources. Note that in section 6.45.4 in TR23.700-41, it is clearly described that “RAN Prevent the UE from entering into a cell belonging to the CSANS unnecessarily when any PDU session related to the S-NSSAI has an active user plane”
The mobility constrain may conflict with the assumption that handovers are allowed regardless of the slice support of the target NG-RAN node. This means the NG-RAN node may not able to prevent UE handover to a target NG-RAN node in Constrained Service Area.
For the following concern, this is also not related to the SA2 question. As Ericsson indicated below, the current RRM policy already supports the solution. The UE impact can be discussed/determined in SA2, not in RAN3. 
From a signalling perspective, the concern is that the network will make UE uselessly register to a slice and/or trigger service request for a slice at some point while the network knows in time that it will not serve it with any resource (if zero resources). This increases the Network signalling. 
So we suggest to remove the concerns and update as follows. 
RAN3 considers the solution has no signalling impacts on RAN specifications. Whether and how a slice should be served within its constrained service area is left to operator’s policies, which can be enabled by means of RRM Policies. 



For 3), for the same reason, we prefer to remove the “RAN3 considers it is feasible for NG-RAN…” so that all replies are at the equal position. 

About the state transition, to answer the question below, according to Figure 6.29.3.2.2-1 in TR 23.700-41, we think that the solution is not allowed to trigger handover after state transition from idle to connected procedure, if only the partially allowed NSSAI which is not supported by the serving gNB is triggered. (e.g, UE triggers the S-NSSAI2 service request in Figure 6.29.3.2.2-1). 



	Qualcomm
	For Q1, we think companies concern on supporting secondary TAI needs to be informed to SA2. Hence we recommend to say that the solution is possible from RAN3 pov but companies raise concern. We prefer to reword as - 

The secondary TAI broadcast is within RAN2 remit. From signalling point of view, it is feasible for NG-RAN node to report to CN and also exchange over Xn additional TAIs with indication on secondary TAIs. However, secondary TAI adds complexity in handling mobility restriction list and Paging. It also increases the Network signalling and impacts legacy UEs. Hence RAN3 does not recommend Secondary TAI based solution.
For 2a -  OK

For 2b – we are ok with HW’s rewording. We think the concern on Mobility needs to be mentioned to SA2. We prefer to append Nokia’s text to the rewording from HW.

It is RAN3’s understanding that the mobility constrain may conflict with the assumption that handovers are allowed regardless of the slice support of the target NG-RAN node.

For 3 – We think the last 2 sentences are not needed. 

It is not clear what the concern 2 means. Concern 3 is a well known fact, hence it need not be mentioned. For Concern 1, it is feasible if the allowed slices are exchanged during HO. Hence we recommend to reword as - 

RAN3 considers it is feasible for NG-RAN to receive the partially allowed NSSAI and trigger connected mode handover procedure to a supporting TAI. Idle to Connected transition to partially allowed is RAN2’s scope. Potential issue on propagation of Allowed NSSAI for Internode Mobility via XNAP needs to be discussed further.





	Deutsche Telekom
	For Answer 1, we share Huawei’s view that the text proposed by Qualcomm/Ericsson in the first discussion round should be used.

For Answer 2a, we are fine with.

For Answer 2b, we have a preference for the rewording proposed by Huawei.

For Answer 3, we are fine with QC’s rewording except of deletion of Concern 3. Even if it is a well-known fact according to QC, we should mention it in the Reply LS, as it provides an assessment of the solution impact that should be considered by SA2.

Furthermore, in QC’s rewording proposal the sentence “Idle to Connected transition to partially allowed is RAN2’s scope.” is missing some info after “partially allowed” (just “NSSAI” to be added?).

	Ericsson
	For Answer 1, Huawei´s proposal is fine with us. We would add to this reply a point reiterated many times already, which is that the Secondary TAI solution does not address Key Issue 3 because configuration of Secondary TAIs coverage is eventually equally difficult to change as that of normal TAIs. Hence, once secondary TAIs are established, any new slices introduced afterwards will generate yet again the same issue, assuming that the new slice service area does not coincide with the secondary TAIs coverage.

Our edited answer is below:

A1. The secondary TAI broadcast is within RAN2 remit. RAN3 considers that the secondary TAI solution does not solve the issue because configuration of Secondary TAIs coverage is eventually equally difficult to change as that of normal TAIs. Hence, once secondary TAIs are established, any new slices introduced afterwards will generate yet again the same issue, assuming that the new slice service area does not coincide with the secondary TAIs coverage. 
RAN3 believes that the secondary TAI solution adds complexity in handling mobility restriction list and Paging. It also increases the Network signalling. A majority of companies in RAN3 considers this solution not recommended. 
Answer 2a proposed by the moderator is ok with us.

For Answer 2b, we share the view of Huawei. However, we think that a more balanced answer could be given as follows, where some of the points relevant to RAN3 and made during the discussion could be kept:

A2b. RAN3 considers the solution has no signalling impacts on RAN specifications. Whether and how a slice should be served within its constrained service area is left to operator’s policies, which can be enabled by means of RRM Policies. For slices that have no resources allocated outside their availability area, the slice Composite Available Capacity (CAC) will be zero, which can prevent active mode mobility to occur.

Meanwhile companies in RAN3 raised the following concerns:

The mobility constrain may conflict with the assumption that handovers are allowed regardless of the slice support of the target NG-RAN node. This means that, if the NG-RAN node disregards the per-slice CAC, the NG-RAN node may not be able to prevent UE handover to a target NG-RAN node where a slices used by the UE has no allocated resources.

Concerning Answer 3, we support Huawei´s views and suggest the following editing:

A3. 
Companies in RAN3 raised the following concerns:

The solution is not feasible during multiple inter Node mobility due to Allowed NSSAI information can not be propagated in XnAP.

 The solution is assumed to trigger handover not during but just after state transition from idle to connected procedure.

Handing over a UE to a target cell/frequency, only because that mobility target supports the partially allowed S-NSSAIs (i.e. without any active UP connection for the partially allowed S-NSSAIs) may be harmful and should not be considered as a reference use case in 3GPP.



	Nokia
	For Q1/ the question raised by SA2 in R3-225320 is whether “NG-RAN can report one or more Secondary TAIs to the CN and between gNBs as per existing Tracking Area related information exchange procedures but with indication they are secondary”. 
The only answer can be:

“Yes, it is feasible for NG-RAN to report one or more Secondary TAIs to the CN and between gNBs as per existing Tracking Area related information exchange procedures but with indication they are secondary using the NG Setup and RAN configuration Update procedures.”
Any answer beyond is out of scope and not acceptable. 

For Q2a/ and Q2b/ the answers from moderator well summarizes the discussion. We disagree to remove the last paragraph on:

“From a signaling perspective, the concern is that the network will make UE uselessly register to a slice and/or trigger service request for a slice at some point while the network knows in time that it will not serve it with any resource (if zero resources). This increases the Network signaling.”
Indeed, this increase on signaling impacts RAN3 and not only RAN2/SA2 because all these procedures will overflow NG interface as well.

For Q3/ we ask again to remove the last paragraph:

Handing over a UE to a target cell/frequency, only because that mobility target supports the partially allowed S-NSSAIs (i.e. without any active UP connection for the partially allowed S-NSSAIs) may be harmful and should not be considered as a reference use case in 3GPP.

Which has not been justified by any company.

	LGE
	For answer 1, we share Huawei’s view.

For answer 2a, we are ok for the moderator’s suggestion.

For answer 2b, we agree with Huawei’s rewording.

For answer 3, we are fine with Ericsson’s suggestion.

	Samsung
	A1: Fine with HW’s wording.

A2a: Fine with moderator’s suggestion.

A2b: Fine with HW’s wording and QC’s suggestion.

A3: Fine to remove the last paragraph.


Conclusion: 

Regarding Q1: 

HW’s version:

The secondary TAI broadcast is within RAN2 remit. RAN3 considers that the secondary TAI adds complexity in handling mobility restriction list and Paging. It also increases the Network signalling. Majority companies in RAN3 consider this solution not recommended. 
QC’s version:

The secondary TAI broadcast is within RAN2 remit. From signalling point of view, it is feasible for NG-RAN node to report to CN and also exchange over Xn additional TAIs with indication on secondary TAIs. However, secondary TAI adds complexity in handling mobility restriction list and Paging. It also increases the Network signalling and impacts legacy UEs. Hence RAN3 does not recommend Secondary TAI based solution
Ericsson’s version:

The secondary TAI broadcast is within RAN2 remit. RAN3 considers that the secondary TAI solution does not solve the issue because configuration of Secondary TAIs coverage is eventually equally difficult to change as that of normal TAIs. Hence, once secondary TAIs are established, any new slices introduced afterwards will generate yet again the same issue, assuming that the new slice service area does not coincide with the secondary TAIs coverage. 
RAN3 believes that the secondary TAI solution adds complexity in handling mobility restriction list and Paging. It also increases the Network signalling. A majority of companies in RAN3 considers this solution not recommended
Nokia’s version:

Yes, it is feasible for NG-RAN to report one or more Secondary TAIs to the CN and between gNBs as per existing Tracking Area related information exchange procedures but with indication they are secondary using the NG Setup and RAN configuration Update procedures.”
Five versions (including Moderator’s version) on the table. It seems QC’s version with tiny updated can be acceptable for the compromise answer to SA2.

The secondary TAI broadcast is within RAN2 remit. From signalling point of view, it is feasible for NG-RAN node to report to CN and also exchange over Xn additional TAIs with indication on secondary TAIs. However, secondary TAI adds complexity in handling mobility restriction list and Paging. It also increases the Network signalling and impacts legacy UEs. Hence a majority of companies in RAN3 does not recommend Secondary TAI based solution.
Regarding Q2b:

HW’s version:

RAN3 considers the solution has no signalling impacts on RAN specifications. Whether and how a slice should be served within its constrained service area is left to operator’s policies, which can be enabled by means of RRM Policies.

QC’s version: adding the following on top of HW’s version:

It is RAN3’s understanding that the mobility constrain may conflict with the assumption that handovers are allowed regardless of the slice support of the target NG-RAN node.

Erisson’s version:
RAN3 considers the solution has no signalling impacts on RAN specifications. Whether and how a slice should be served within its constrained service area is left to operator’s policies, which can be enabled by means of RRM Policies. For slices that have no resources allocated outside their availability area, the slice Composite Available Capacity (CAC) will be zero, which can prevent active mode mobility to occur.

Meanwhile companies in RAN3 raised the following concerns:

The mobility constrain may conflict with the assumption that handovers are allowed regardless of the slice support of the target NG-RAN node. This means that, if the NG-RAN node disregards the per-slice CAC, the NG-RAN node may not be able to prevent UE handover to a target NG-RAN node where a slices used by the UE has no allocated resources
Nokia’s version: to keep the last paragraph as Moderator suggest:
“From a signaling perspective, the concern is that the network will make UE uselessly register to a slice and/or trigger service request for a slice at some point while the network knows in time that it will not serve it with any resource (if zero resources). This increases the Network signaling.”
Based on above, Ericsson  version is more balance. Regarding the Nokia’s answer, it is seems also reasonable. To be more balance the views can also provide in the LS as below:

RAN3 considers the solution has no signalling impacts on RAN specifications. Whether and how a slice should be served within its constrained service area is left to operator’s policies, which can be enabled by means of RRM Policies. For slices that have no resources allocated outside their availability area, the slice Composite Available Capacity (CAC) will be zero, which can prevent active mode mobility to occur.

Meanwhile companies in RAN3 raised the following concerns:

The mobility constrain may conflict with the assumption that handovers are allowed regardless of the slice support of the target NG-RAN node. This means that, if the NG-RAN node disregards the per-slice CAC, the NG-RAN node may not be able to prevent UE handover to a target NG-RAN node where a slices used by the UE has no allocated resources

One company in RAN3 shows the concern that the network will make UE uselessly register to a slice and/or trigger service request for a slice at some point while the network knows in time that it will not serve it with any resource (if zero resources). This increases the Network signaling.
Regarding Q3:

Based on discussion in the second round, only concern 1 can be acceptable for all companies. Concern 2 is about idle to connect transmission more belong to RAN2 scope. Regarding concern 3, it is clear no consensus on this part, in order to wrap up the LS to SA2, the concern 3 is not captured. Based on above, QC’s version is the most balance answer to the SA2:
RAN3 considers it is feasible for NG-RAN to receive the partially allowed NSSAI and trigger connected mode handover procedure to a supporting TAI. Idle to Connected transition to partially allowed is RAN2’s scope. Potential issue on propagation of Allowed NSSAI for Inter-node Mobility via XNAP needs to be discussed further.
First Round Discussion

SA2 starts the Rel-18 study FS_eNS_Ph3 study in TR 23.700-41. This study includes 6 key issues and associated solutions so far. SA2 is now evaluating all solutions and try to conclude the study at Oct meeting. Since some solutions have RAN dependency, SA2 would like to ask RAN2 and RAN3 on their views on the several aspects of key issue#3. This email discussion aiming to provide consensus response to the SA2.
Answer to question 1
Q1.
Whether NG-RAN can broadcast one or more Secondary TAIs (up to a number RAN2 agrees, we note that for NTN is already possible to broadcast TWO TACs) via an updated SIB or new SIB, and report them to the CN and between gNBs as per existing Tracking Area related information exchange procedures but with indication they are secondary. The additional TAIs are associated with specific S-NSSAI(s) like the existing TAs and will be treated by UEs supporting secondary TAs as a normal Tracking area from RM standpoint (as described in solution#9)

One company[1] provide the following answer:

A1.
RAN3 concluded that the solution in Q1 is not feasible to solve KI#3 because:

-
It has a high impact on the whole 5G system

-
It does not work for legacy UEs and it prevents legacy UEs from using the slices available in Secondary TAIs

-
It causes an increase of over the air and network interface signalling, while impacting some well established functions such as mobility and paging

-
It does not fulfil the objective of KI#3 due to lack of flexibility and scalability

-
It does create ambiguity in nodes behaviours, for example in case of connected mode mobility

One company provides the following answer:

It is feasible to report secondary TAs over NG interface to CN and exchange the secondary TA information among the neighbours over XN interface using existing Setup and Config Update messages
One company provides the following answer:

As far as RAN3 part is concerned, RAN3 confirms that it is feasible to report to CN and also exchange over Xn additional TAIs with indication that they are secondary TAIs. RAN3 confirms that the existing structures of the NG setup/configuration update messages and Xn setup/configuration update message can be reused and are easily extensible.
One company provides the following answer:

The secondary TAI broadcast is within RAN2 remit. RAN3 considers this solution quite complicated, which not only causes additional network signalling, but also a lot of remaining issues to be further addressed, e.g., secondary TAI in mobility restriction list, the association with NSAG etc.
One company provides the following answer:

The solutions depends on RAN2’s progress.

One company provides the response to R3-225507:

The company believes evaluation presented in R3-225507 is all the more biased than it is not evaluating in comparison the drawbacks of the other solutions proposed in the SA2 TR 23.700-041.
Based on above , the Moderator notice at least two companies show great concern on solution#9. provides the following answer to SA2:
Answer to question 1:

The secondary TAI broadcast is within RAN2 remit. As far as RAN3 part is concerned, RAN3 confirms that it is feasible to report to CN and also exchange over Xn additional TAIs with indication that they are secondary TAIs. Potential remaining issues to be further addressed, e.g., secondary TAI in mobility restriction list.
Q1: Please provide your view on the answer.
	Company
	Do you agree the answer.
	Comment

	Huawei
	No
	We are not ok to mention “it is feasible …” since it is always true we can introduce network interface signaling. But importantly we need to analysis the necessity to introduce this, as usual.  

For this question 1, we think it is pretty complicated (see R3-225671). And in case another set of new slices are to be introduced, do we need to introduce a new Third TAC (or even more)?  So at least we need to provide these problems/concerns to SA2. 

	Qualcomm
	Yes, but 
	The secondary TAI broadcast is within RAN2 remit. As far as RAN3 part is concerned, RAN3 confirms that it is feasible to report to CN and also exchange over Xn additional TAIs with indication that they are secondary TAIs. Potential remaining issues to be further addressed, e.g., secondary TAI in mobility restriction list. However, Secondary TAI adds complexity in handling mobility restriction list and Paging. It also impacts the legacy UEs and increases the Uu and Network signalling. Hence RAN3 does not recommend Secondary TAI based solution.



	Ericsson
	No
	We share the same views as Huawei and we agree with the added parts from Qualcomm.

We would like to remind that the LS from SA2 never asks whether signalling the secondary TAI is feasible, but instead it says “Since some solutions have RAN dependency, SA2 would like to ask RAN2 and RAN3 on their views on the following aspects” and
“ACTION: 
SA2 kindly asks RAN2 and RAN3 to provide feedback on the aspects above” 

Hence RAN3 has he mandate to provide feedback on the overall solution and not simply whether it is “feasible” to signal a piece of information over an interface. Of course, anything is feasible to signal over an interface, but what really matters is the node behaviour and functionality that the signalled information implies. 

In out view, solution 9 is subject to the following drawbacks:

It does not work for Legacy UEs. If a slice is available only on a secondary TAI, legacy UEs cannot access that slice even if their users have a subscription to that slice.

The solution is not scalable, nor flexible because planning of secondary TAIs is equally difficult to change as that of “normal” TAIs. If new slice support is added after secondary TAIs are deployed and if their area of service does not coincide with the secondary TAI coverage we are back to the same problem Key Issue 3 is trying to solve. Namely, solution 9 is not future proof.

It is unclear how the RAN will have to handle secondary TAIs in terms of well established procedures such as handling of Mobility Restriction List, Paging. Solution 9 may imply higher complexity due to adding a new TAI concept on top of the existing one.

The solution has an impact on every single part of the system. Being RAN3 responsible for the RAN architecture, RAN3 should as a minimum state that the solution carried high complexity, doubtful performance and impact on every component of the 5G RAN

On top of Qualcomm´s changes we propose the following:

The secondary TAI broadcast is within RAN2 remit. As far as RAN3 part is concerned, RAN3 believes that there are functional impacts on all parts of the RAN deriving from the introduction of secondary TAIs. confirms that it is feasible to report to CN and also exchange over Xn additional TAIs with indication that they are secondary TAIs. Potential remaining issues to be further addressed, e.g., secondary TAI in mobility restriction list. However, Secondary TAI adds complexity in handling mobility restriction list and Paging. It also impacts the legacy UEs and increases the Uu and Network signalling. Hence RAN3 does not recommend Secondary TAI based solution.

Answer to Ericsson

Indeed, SA2 ask RAN3 to feedback on the following aspects, and the aspects are the questions Q1,Q2,Q3 asked, not more. And the question Q1 is:

Whether NG-RAN can … (RAN2 part)… report them (one or more Secondary TAIs) to the CN and between gNBs as per existing Tracking Area related information exchange procedures but with indication they are secondary.
Any further evaluation of solutions is not RAN3 job but SA2 task. Only SA2 has the competence. A good example is the tentative evaluation of solution 9 in RAN3 by Ericsson in R3-225507 which is full of technical errors as explained in tdoc R3-225943: (excerpt below)

Tdoc R3-225507 says that there is impact to legacy UEs which is wrong. It is true that, as it is purposedly defined, the solution 9 only provides the new “non-TA homogeneous slice” for new UEs (UEs supporting the feature) like it is the case for any new feature: but there is no impact to legacy UEs which work as of today, in a full backwards compatible way. Solution 9 does assume that the network slice customer can control the UE population (please note this domain of applicability for this solution is well identified in SA2 TR 23.700-41). 

Tdoc R3-225507 also says that “solution modifies mobility and paging procedures by introducing, for example, new, extra registration updates at secondary TAI change. This would incur in an increase of signalling over the air and over the RAN-CN interface, as well as changing well established mobility and paging functionalities” which is also wrong: in solution 9 the registration areas are built as of today for legacy UEs and includes the secondary TAIs for the enhanced UEs. Therefore, the solution has no change to registration updates and no extra registration updates. 

It says that solution 9 leads to increase of signalling which is also wrong compared to other solutions: 

the signalling over NGAP is not changed: only some additional TAs are signalled in existing messages, but it is actually not more than the case where the operator would have configured the RAN already with the same granularity of TAs. In comparison, in solutions which avoids this NGAP signalling (like solution in question Q2b/) the system does not know precisely when UE enters or leaves the Area of Service (AoS) of a slice which makes the enforcement of max number of UEs or PDU sessions in the slice very problematic (applicability of NSAC impossible). 

Signalling on air interface is not more than a network which would have configured with adequate TAs from the beginning. In comparison, solutions which don’t delimit precisely the Area of Service (AoS) within TAs (like solution in question Q2b/) lead to systematically uselessly page or perform useless MO requests in cells not offering slice resources.  

Etc, etc…

3/ As the few examples above also illustrate, the evaluation presented in R3-225507 is all the more biased than it is not evaluating in comparison the drawbacks of the other solutions proposed in the SA2 TR 23.700-041, which is rather unfair. For example, solutions which don’t delimit precisely the AoS within TAs modifies much more “the well-established mobility and paging functionalities” because they lead to UE triggering MO request for slice not supported in their current cell and same for MT (paging) requests. In comparison of other solutions, solution 9 des not modify the well-established mobility and paging functionalities because solution 9 keeps relying on the concept of TAs.



	Nokia
	Yes
	The question to RAN3 refers only to NG and Xn and should be:

The secondary TAI broadcast is within RAN2 remit. As far as RAN3 part is concerned, RAN3 confirms that it is feasible to report to CN and also exchange over Xn additional TAIs with indication that they are secondary TAIs.

Any other answer is not justified and agreeable to us.

(see also answer to all Ericsson’s points above)

	Deutsche Telekom
	No, but
	We share the critical views raised by HW, QC, and E/// in their feedback, therefore our preference would be the change of the text as proposed by E/// on top of QC’s changes.  

	Samsung
	
	To be fair enough, we’d better list valid concerns for each solution from RAN3 perspective. For those concerns in the remit of RAN2, we can leave them up to RAN2 to decide.

In our opinion, the introduction of the concept of the secondary TAI will inevitably complexify RAN’s behavior on the handling of such as Paging and Mobility Restriction.

	CATT
	No
	From interface signalling view, it feasible. But complex behavior should be introduced by the new second TAI introducing as above companies raised concerns. We should list all the identified concern in the ls out. 

	NEC
	No
	Similar view as Huawei, it adds complexity in the network operation. 

	LGE
	No
	Agree with Huawei, Qualcomm, and Ericsson. At least, RAN3 needs to list the concern for the solution from RAN3 point of view. We also fine with the text suggested by Ericsson.

	
	
	

	
	
	


Conclusion：

Answer to question 2 
Q2:Whether the NG-RAN can be configured with a slice availability on a per-cell basis and
 inform AMF and other gNBs in NGAP messages (as described in solution#11 and others)

One company provides the following answer:

 It is already possible to configure the NG-RAN with slice availability on a per-cell basis by means of configuration of RRM policies, i.e. resource pools per slice, however

-
There is no need to signal a list of cells configured with slice availability over RAN interfaces or over the RAN to CN interface

-
It is feasible to leave up to operators´ configuration and based on existing RRM policies configuration tools how a slice is served outside its slice availability area

One company provides the following answer:

 Currently AMF visibility of RAN is limited to TA level identity and AMF is unaware of the cells supported in NG-RAN. The equivalent information (slices supported per TA) is already exchanged with neighbour NG-RAN nodes on a per-cell basis, for the cell's TA. It is possible to send the slice availability on a per cell basis to AMF, however it is not a preferred, as it increases signalling over NG interface due to frequent update of cell information.
One company provides the following answer:

For a/ RAN3 does not recommend the option where AMF is informed of slice availability on a per cell basis as AMF has never been assumed to know cell level. 
One company provides the following answer:

RAN3 considers this solution breaks the Rel-15 principle where the slice deployment is per TA granularity, which is not expected from RAN3 perspective. 
One company provides the following answer:

To inform AMF and other gNBs of information of per cell level slice availability is not feasible. It is because RAN does not report cell level configuration to Core network.

Based on above , the Moderator notice consensus can be achieved on this question because no company support solution with require RAN node report cell level configuration to Core network. Answer to question 2a:

RAN3 does not expect to  report cell level configuration to Core network.
Q2: Please provide your view on the answer.
	Company
	Do you agree the answer.
	Comment

	Huawei
	Agree
	

	Qualcomm
	Yes
	RAN3 does not expect prefer to report cell level configuration to Core network due to increased NGAP signaling.


	Ericsson
	Agree
	RAN3 does not expect prefer to report cell level configuration to Core network due to increased NGAP signaling and due to a well established principle that slice support is given with a per TA granularity


	Nokia
	Agree
	Our proposal:

RAN3 does not prefer to report cell level configuration to Core network due to increased NGAP signaling and due to a well-established principle that AMF shall remain cell agnostic.

 

	Deutsche Telekom
	Yes
	Ok with additions to the text proposed by E/// and Nokia which may be combined like:

 “RAN3 does not prefer to report cell level configuration to Core network due to increased NGAP signaling and due to a well-established principles that AMF shall remain cell agnostic and slice support is given with a per TA granularity.”

	Samsung
	Yes
	Our version:

RAN3 does not prefer to report cell level configuration to Core network due to increased NGAP signaling and due to a well-established principle that AMF shall remain cell agnostic in terms of slice availability.


	CATT
	Yes
	

	NEC
	Agree
	Original wording from moderator is also OK for us.

	LGE
	Yes
	Text proposed by Ericsson and Nokia is also fine.

	
	
	

	
	
	


Regarding b of question 2:
Whether in Constrained Service Area the network slice is still supported but since no dedicated resources are allocated for the network slice the SLA of the network slice is not guaranteed.(as described in solution#45).
One company provides the following answer:

It is already possible to configure the NG-RAN with slice availability on a per-cell basis by means of configuration of RRM policies, i.e. resource pools per slice, however

-
There is no need to signal a list of cells configured with slice availability over RAN interfaces or over the RAN to CN interface

-
It is feasible to leave up to operators´ configuration and based on existing RRM policies configuration tools how a slice is served outside its slice availability area

One company provides the following answer:

Constrained Service Area the network slice can be supported. Support for Constrained Service Area is preferred instead of signalling slice availability on a per-cell basis.
One company provides the following answer:

For b/ RAN3 understanding is from a signalling perspective, the network should not make UE think that a slice is supported and let it trigger uselessly to register to a slice and/or trigger service request for a slice at some point while the network knows in time that it will not serve it with any resource. This option seems to lead to lots of wasted RAN2 and RAN3 signalling and should be avoided. 
One company provides the following answer:

RAN3 considers it has no signalling impacts on RAN specifications, and follows the principle of TA homogenous slice deployment. 
One company provides the following answer:

 It is feasible for RAN node not allocate dedicated resource if the cell belong to Constrained Service Area. However, it is RAN3’s understanding that the mobility constrain may conflict with the assumption that handovers are allowed regardless of the slice support of the target NG-RAN node. Therefore NG-RAN can not guarantee to prevent the UE with active PDU session related to the S-NSSAI from entering into the CSANS cell when mobility radio condition is already meet unless new behavior similar as Mobility Restriction is introduced. 

One company provides the following view in response to R3-225507:
Solution in Q2b/ contradicts basic slice principles.
Answer to question 2b:

RAN3 considers the solution is feasible and has no signalling impacts on RAN specifications. Meanwhile companies in RAN3 raised the following concerns:
It is RAN3’s understanding that the mobility constrain may conflict with the assumption that handovers are allowed regardless of the slice support of the target NG-RAN node.

From a signalling perspective, the network should make UE trigger uselessly to register to a slice and/or trigger service request for a slice at some point while the network knows in time that it will not serve it with any resource.
Q3: Please provide your view on the answer.
	Company
	Do you agree the answer?
	Comment

	Huawei
	OK for the first sentence. 
	We are not ok about the concerns, since they are not related to the question. 

For the handover descriptions, the question is not asking the handover case. 

For the UE impact, we understand this impact can be addressed by SA2, and no need to be mentioned here.   

	Qualcomm
	No
	It is not clear how Constrained Service Area impacts NG-RAN, as NG-RAN can handover a UE to a target cell where the slice requested by UE is not supported. Does it mean UE should not be handed over to a cell which is part of Constrained Service Area?  Further Clarification is needed here.

	Ericsson
	Ok to the first sentence
	Please remember that KI#3 never mentions that a slice shall not be accessible outside the slice availability area. It is totally plausible to assume that a slice is served as, e.g., best effort outside its service area. At the very least, how a slice is served outside its service area should be left to operators´ policies, i.e. it should be left to how much resources an operator wants to allocate for that slice via RRM Policies. Therefore this point is not valid “the network should not make UE think that a slice is supported and let it trigger uselessly to register to a slice and/or trigger service request for a slice at some point while the network knows in time that it will not serve it with any resource”. The reason is that the slice may well be served, but with reduced resources.

If the operator has decided that a slice has no dedicated resources in a given area, then active mode mobility can be prevented towards that area because the slice CAC, signalled to every neighbour RAN over Xn, will be zero.

We suggest the following changes:

RAN3 considers the solution is feasible and has no signalling impacts on RAN specifications. Meanwhile companies in RAN3 raised the following concerns:
It is RAN3’s understanding that the mobility constrain may conflict with the assumption that handovers are allowed regardless of the slice support of the target NG-RAN node.

From a signalling perspective, the network should make UE trigger uselessly to register to a slice and/or trigger service request for a slice at some point while the network knows in time that it will not serve it with any resource.
Whether and how a slice should be served outside its availability area is left to operators´ policies, which can be enabled by means of RRM Policies. For slices that have no resources allocated outside their availability area, the slice Composite Available Capacity will be zero, which can prevent active mode mobility to occur.

Answer to Ericsson

From a signalling perspective, the critical concern is that the network will make UE uselessly register to a slice and/or trigger service request for a slice at some point while the network knows in time that it will not serve it with any resource (if zero resources). This breaks the SLA agreement. The solution impacts MO requests, MT requests, the charging (user is charged for the slice even when not served and the NSAC (erroneous counting of UEs/PDU session per slice in the NSAC while UE is no longer in the slice service area).

	Nokia
	OK
	We think the moderator proposal has well summarized the various proposal: (see also our response to Ericsson above). We support following text:

RAN3 considers the solution is feasible and has no signalling impacts on RAN specifications. Meanwhile companies in RAN3 raised the following concerns:
It is RAN3’s understanding that the mobility constrain may conflict with the assumption that handovers are allowed regardless of the slice support of the target NG-RAN node.

From a signalling perspective, the concern is that the network will make UE uselessly register to a slice and/or trigger service request for a slice at some point while the network knows in time that it will not serve it with any resource (if zero resources). This breaks the SLA agreement. The solution impacts MO requests, MT requests, the charging (user is charged for the slice even when not served and the NSAC (erroneous counting of UEs/PDU session per slice in the NSAC while UE is no longer in the slice service area).

	Deutsche Telekom
	Ok to first sentence

No to the rest
	There is a need for further discussion on the concerns raised.

We agree with E/// that how to support a slice within a TA on a cell level is up to the RRM policy set by the operator which ideally should be homogeneous but can be also updated per cell or cell/gNB group according to local needs. Related restrictions can be considered in SLA agreements with slice customers, therefore we don’t see that this is broken as mentioned by Nokia. With respect to the impact on slice performance monitoring some further analysis may be needed.

	Samsung
	
	OK with Nokia’s analysis. And fine with the first two paragraphs provided by Nokia.

For the third para, to be fair enough by only capturing RAN3 specific concerns, we propose the following update:

From a signalling perspective, the concern is that the network will makeallow UE uselessly register to a slice and/or trigger service request for a slice at some point while the network knows in time that it will not serve it with any resource (if zero resources). This breaks the SLA agreement. The solution impacts MO requests, MT requests, the charging (user is charged for the slice even when not served and the NSAC (erroneous counting of UEs/PDU session per slice in the NSAC while UE is no longer in the slice service area).

	CATT
	Ok to first sentence

No to the rest
	We should have more discussion on the concerns. But I doubt whether SA2 has discussed these issues/concerns, because all the concerns looks not RAN level special case. We may check with SA2 about it via companies colleague.

	NEC
	ok
	The network shall not handover the UE to a cell not allocating the DRB for a slice. The handover is initiated to maintain the DRB and when DRB will not be available in target NG-RAN then there is no use of handover to the target NG RAN.

	LGE
	OK
	At least, RAN3 needs to list the concern for the solution from RAN3 point of view. We are OK for original wording proposed by the moderator.

	
	
	

	
	
	


Answer to question 3
3: The NG-RAN receives in solution 29 (but conceivably this would be needed for similar solutions) the partially allowed S-NSSAIs in addition to the Allowed NSSAI. Can the NG-RAN in principle trigger handover procedure to a supporting TAI of the partially allowed S-NSSAIs when it is possible to do so? this can happen while in connected mode or when the UE is engaged in transition from Idle to connected mode. The reason is to enable the support of the maximum number of S-NSSAIs in the Allowed and partly allowed S-NSSAIs lists. 
One company provides the following answer:

Legacy mobility functions already allow the RAN to carry out handovers of UEs with active UP connections associated to specific slices to those cells that support some or all of such slices. 
Handing over a UE to a target cell/frequency, only because that mobility target supports the partially allowed S-NSSAIs (i.e. without any active UP connection for the partially allowed S-NSSAIs) may be harmful and should not be considered as a reference use case in 3GPP. 
Hence, it is not clear why partially allowed S-NSSAIs would be needed. 
The adoption of partially allowed S-NSSAIs triggers a considerable impact on functions like mobility, admission control and resource management, without full benefit due to the non backwards compatibility of the solution towards legacy UEs
One company provides the following answer:

Yes, it is possible to support partially allowed S-NSSAI and trigger handover cells supporting partially allowed S-NSSAI. The information on partially allowed S-NSSAI needs to be exchanged over XN and NG interface.
One company provides the following answer:

it is feasible for NG-RAN to receive the partially allowed NSSAI and trigger handover procedure to a supporting TAI.
One company provides the following answer:

This solution would have great impacts on the NG-RAN current handlings on the state transition and handover procedure. Specifically, it is not allowed to trigger handover during state transition from idle to connected procedure, and the NG-RAN is transparent to the activation/deactivation PDU session which is decided by the CN. RAN3 expects no such big changes introduced.
One company provides the following answer:

The solution is not feasible during multiple inter Node mobility due to Allowed NSSAI information can not be propagated in XnAP.

One company provides the following view in response to R3-225507:
The RAN decides the best strategy for handover.
Based on above ,the Moderator provides the following answer:

Answer to question 3:

RAN3 considers it is feasible for NG-RAN to receive the partially allowed NSSAI and trigger handover procedure to a supporting TAI. Meanwhile companies in RAN3 raised the following concerns:
The solution is not feasible during multiple inter Node mobility due to Allowed NSSAI information can not be propagated in XnAP.

 The solution is not allowed to trigger handover during state transition from idle to connected procedure.
Q4: Please provide your view on the answer.
	Company
	Do you agree the answer.
	Comment

	Huawei
	See comments
	As indicated in Q1, we are not ok to reply “it is feasible… ” instead we need to figure out the need to have the signaling.

Not understand how the allowed NSSAI is related to this question, since partially allowed NSSAI are discussed here. Further clarification is needed. 

We are fine with the last sentence.  

	Qualcomm
	Yes, but 
	RAN3 considers it is feasible for NG-RAN to receive the partially allowed NSSAI and trigger connected mode handover procedure to a supporting TAI. Idle to Connected transition to partially allowed is RAN2’s scope. Potential issue on propagation of Allowed NSSAI for Internode Mobility via XNAP needs to be addressed.

	Ericsson
	No
	As per Q1, it is always feasible to send a bunch of bits over an interface, but the question RAN3 should ask itself is “WHY” and what are the effects of this? 

If we strictly focus on the question from SA2, then why would the RAN handover a UE to a target cell only because that cell supports the Partially Allowed S-NSSAIs? The RAN performs mobility to optimize radio performance or to ensure service continuity, but if a service is not at all in use (e.g. a service for one of the partiually allowed S-NSSAIs) then why should the RAN change its mobility policy due to that? With that, we suggest the following changes to the answer:

RAN3 considers it is feasible for NG-RAN to receive the partially allowed NSSAI and trigger handover procedure to a supporting TAI. Meanwhile companies in RAN3 would like to raiseraised the following concerns regarding this solution:
The solution is not feasible during multiple inter Node mobility due to Allowed NSSAI information can not be propagated in XnAP.

 The solution is not allowed to trigger handover during state transition from idle to connected procedure.
Handing over a UE to a target cell/frequency, only because that mobility target supports the partially allowed S-NSSAIs (i.e. without any active UP connection for the partially allowed S-NSSAIs) may be harmful and should not be considered as a reference use case in 3GPP.

Answer to Ericsson

The solution 29 in the SA2 TR23.700-041 foresees handover upon trigger of service request or PDU session request by the UE. The proposed behavior is similar to a target NSSAI comprised of the allowed NSSAIs and partially allowed NSSAI and of course the handover applies only to established or being established PDU sessions. In case of mobility the handover applies to DRBs that are in are in UE context in the RAN as usual. In all cases, the RAN decides the best strategy for handover.

The position of Ericsson which supported the target NSSAI two meetings ago is not consistent.

	Nokia
	Yes 
	The moderator has well summarized the discussion (see also our answer to Ericsson’s points above).

However, it should be clarified to be precise that for solution 29, during idle-connected transition, the handover is triggered after the transition so the concern expressed, even if true, does actually not apply to solution 29 (please read the TR 23.700-041!).

RAN3 considers it is feasible for NG-RAN to receive the partially allowed NSSAI and trigger handover procedure to a supporting TAI. Meanwhile companies in RAN3 raised the following concerns:
The solution is not feasible during multiple inter Node mobility due to Allowed NSSAI information can not be propagated in XnAP.

 The solution is assumed to trigger handover not during but just after state transition from idle to connected procedure.

	Deutsche Telekom
	Only partially
	We share HW’s view. Only the last sentence is ok. The second sentence is only related to Allowed NSSAI which is not part of the question addressing Partially Allowed NSSAI, but the interrelation between the 2 types could be made clearer in that sentence.

We also share E///’s concerns on handovers without any active UP connection for the Partially Allowed S-NSSAIs, therefore the addition of the green text given in E///’s feedback would be also fine with us. 

	Samsung
	Yes
	And we are fine with Nokia’s version.

	CATT
	Yes
	We are ok with Nokia’s version

	NEC
	Yes, 
	Partially allowed NSSAI slice will assist NG-RAN in handover a UE to TA where the slice is available. Therefore the service continuity is maintained.

	LGE
	OK
	We are OK for original wording proposed by the moderator.

	
	
	

	
	
	


Any other issue left 
Q5: Please provide your view if anything missing.
	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Conclusion, Recommendations [if needed]

If needed
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