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Introduction

This contribution is to kick off the following discussion.
	CB: # RANSlicing3_UESliceMBR
- Continue the discussion on the open issues

- For UE slice MBR, decide the solution over NG, e.g., in PDU Session Resource Setup Request message or DL NAS PDU message. And the impact on F1 and E1.

- How to support S-MBR Enforcement? Any standard impact?

- How to introduce Target NSSAI over NG interface? Establishing the dual connectivity based on the Target NSSAI is not pursed in Rel-17?

- LS to SA2?

- Capture agreements and provide TPs/BL CRs if agreeable
(ZTE - moderator)
Summary of offline disc R3-221043rev in R3-221141


Please Note: plan to do two rounds of discussion in this meeting.
The first round email discussion plan to be end 2 hour before on-line session  1st week.(Wednesday 11:00 UTC, 2022-1-19)

The second round email discussion plan to be end 2 hour before deadline of email discussion 2nd week.(Monday 11:00 UTC, 2022-1-24)

For the Chairman’s Notes

Agreement for discussion:

UE slice MBR information can be signalled as an IE separate from the Allowed NSSAI.

To carry UE slice MBR information in the following messages of NGAP:

PDU Session Resource Setup Request

To carry UE slice MBR information in the following messages of XnAP:

-HANDOVER REQUEST

-S-NODE ADDITION REQUEST

-S-NODE MODIFICATION REQUEST

-RETRIEVE UE CONTEXT RESPONSE

To carry UE slice MBR information in the following messages of F1AP:

-UE CONTEXT SETUP REQUEST

-UE CONTEXT MODIFICATION REQUEST

To carry UE slice MBR information in the following messages of E1AP

-BEARER CONTEXT SETUP REQUEST

-BEARER CONTEXT MODIFICATION REQUEST

Removal of the Target NSSAI/RFSP from the UE context should be discussed and agreed in SA2 first, before RAN3 can take any action.
Agree R3-221418 (TP for NR_Slice for TS 38.413) Supporting network slicing enhancement(Huawei)
Agree R3-221421 (BLCR to TS 38.473) Supporting network slicing enhancement (ZTE)
Agree R3-221388  (BLCR to 38.463) Support of slicing enhancement(Ericsson)
Agree R3-221423 (TP for TS 38.300) Support of Slice MBR (Nokia)
Agree R3-221424  (BL CR to TS38.423) RAN slicing enhancement(Samsung)
Agree R3-221425  (BLCR to 37.340) Enhancement of RAN Slicing
- FFS whether to signal event from NG-RAN to Core network, i.e. the event that S-MBR cannot be enforced
- FFS to introduce Target NSSAI IE in the following messages for NGAP:

UE CONTEXT MODIFICATION REQUEST

PATH SWITCH REQUEST ACKNOWLEDGE

HANDOVER REQUEST

-FFS send LS for SA2 at next meeting.
Second round Discussion
UE slice MBR in NGAP/XnAP/F1AP/E1AP
NGAP
After check IE design from contributions, the moderator would like to suggest the following IE design and text part:
9.3.1.xx
Slice Maximum Bit Rate Value List

This IE defines the rate limit per UE per slice as specified in 23.501 [9].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Slice Maximum Bit Rate Value Item
	
	1..<maxnoofSMBRValues>
	
	

	>S-NSSAI 
	M
	
	9.3.1.24
	

	>Slice Maximum Bit Rate Downlink
	M
	
	Bit Rate

9.3.1.4
	This IE indicates the Slice Maximum Bit Rate as specified in TS 23.501 [9] in the downlink direction.

	>Slice Maximum Bit Rate Uplink
	M
	
	Bit Rate

9.3.1.4
	This IE indicates the Slice Maximum Bit Rate as specified in TS 23.501 [9] in the uplink direction.


	Range bound
	Explanation

	maxnoofSMBRValues
	Maximum no. of SLICE MAXIMUM BIT RATE values for a UE. Value is 8.


Text proposal suggestion:
If the UE Slice-Maximum Bit Rate List IE is included in PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node shall, if supported, store the received UE Slice-Maximum Bit Rate List in the UE context, and use it to enforce for each S-NSSAI for the concerned UE as specified in TS 23.501 [9].

UE slice MBR in XnAP
After check IE design from contributions, the moderator would like to suggest the following IE design and text part,take R3-220663 as reference except IE design.

9.3.1.xx
Slice Maximum Bit Rate Value List

This IE defines the rate limit per UE per slice as specified in 23.501 [7].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Slice Maximum Bit Rate Value Item
	
	1..<maxnoofSMBRValues>
	
	

	>S-NSSAI 
	M
	
	9.3.1.24
	

	>Slice Maximum Bit Rate Downlink
	M
	
	Bit Rate

9.3.1.4
	This IE indicates the Slice Maximum Bit Rate as specified in TS 23.501 [7] in the downlink direction.

	>Slice Maximum Bit Rate Uplink
	M
	
	Bit Rate

9.3.1.4
	This IE indicates the Slice Maximum Bit Rate as specified in TS 23.501 [7] in the uplink direction.


	Range bound
	Explanation

	maxnoofSMBRValues
	Maximum no. of SLICE MAXIMUM BIT RATE values for a UE. Value is 8.


UE slice MBR in E1AP
After check IE design from contributions, the moderator would like to suggest the following IE design and text part,take R3-220663 as reference except IE design.

9.3.1.xx
Slice Maximum Bit Rate Value List

This IE defines the rate limit per UE per slice as specified in 23.501 [20].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Slice Maximum Bit Rate Value Item
	
	1..<maxnoofSMBRValues>
	
	

	>S-NSSAI 
	M
	
	9.3.1.24
	

	>Slice Maximum Bit Rate Downlink
	M
	
	Bit Rate

9.3.1.4
	This IE indicates the Slice Maximum Bit Rate as specified in TS 23.501 [20] in the downlink direction.


	Range bound
	Explanation

	maxnoofSMBRValues
	Maximum no. of SLICE MAXIMUM BIT RATE values for a UE. Value is 8.


UE slice MBR in F1AP
After check IE design from contributions, the moderator would like to suggest the following IE design and text part,take R3-220663 as reference except IE design.

9.3.1.xx
Slice Maximum Bit Rate Value List

This IE defines the rate limit per UE per slice as specified in 23.501 [21].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Slice Maximum Bit Rate Value Item
	
	1..<maxnoofSMBRValues>
	
	

	>S-NSSAI 
	M
	
	9.3.1.24
	

	>Slice Maximum Bit Rate Uplink
	M
	
	Bit Rate

9.3.1.4
	This IE indicates the Slice Maximum Bit Rate as specified in TS 23.501 [21] in the uplink direction.


	Range bound
	Explanation

	maxnoofSMBRValues
	Maximum no. of SLICE MAXIMUM BIT RATE values for a UE. Value is 8.


Proposal 2-1: Taken into above IE design and description in the procedure text part for NGAP/XnAP/E1AP/F1AP.

Q2-1: Please provide your view on Proposal.

	Company
	Do you agree the  proposals.
	Comment

	Huawei
	Agree with comments
	No strong view, just suggest to have the following updates. 

The IE name as “UE Slice Maximum Bit Rate List”, at least remove the “value”

The range can be the same as “maxnoofAllowedS-NSSAIs”

	CATT
	Agree
	Share comments with HW. 

	Ericsson
	Agree
	Same comments as above

	Nokia
	Agree
	Same comments as Huawei.

	LGE
	Agree
	Share comments with HW. 

	Samsung
	Agree
	Same comments as above

	CMCC
	Agree
	

	ZTE
	
	Response to Huawei

The reason why we not prefer “maxnoofAllowedS-NSSAIs”  is because there is no such definition in E1AP/F1AP/XnAP.

We are fine to reuse “maxnoofAllowedS-NSSAIs” in NGAP and still prefer to use  ‘maxnoofSMBRValues’  for the E1AP/F1AP/XnAP.

	
	
	


38.300 update
In [8], the company propose the following update:
In downlink, for GBR flows, the gNB guarantees the GFBR and ensures that the MFBR is not exceeded while for non-GBR flows, it ensures that the UE-AMBR is not exceeded (see clause 12). When configured for a GBR flow, the gNB also ensures that the MDBV is not exceeded. The gNB in addition ensures that the UE-Slice-MBR is not exceeded as specified in TS 23.501 [3].
NOTE 3:
Through radio protocol configuration and scheduling, the gNB can guarantee the GFBR(s) and ensure that any of the MFBR(s), the UE-AMBR and the UE-Slice-MBR is not exceeded in uplink (see clause 12).

In addition, an Aggregate Maximum Bit Rate is associated to each PDU session (Session-AMBR), to each UE (UE-AMBR) and to each slice per UE (UE-Slice-MBR). The Session-AMBR limits the aggregate bit rate that can be expected to be provided across all Non-GBR QoS Flows for a specific PDU Session and is ensured by the UPF. The UE-AMBR limits the aggregate bit rate that can be expected to be provided across all Non-GBR QoS Flows of a UE and is ensured by the RAN (see clause 10.5.1). The UE-Slice-MBR limits the aggregate bit rate that can be expected to be provided across all GBR and Non-GBR QoS Flows corresponding to PDU Sessions of the UE for the same slice (S-NSSAI) as specified in TS 23.501 [3] and is ensured by the RAN (see clause 10.5.1).
Proposal 2-2: Taken into above update in TS38.300.

Q2-2: Please provide your view on Proposal

	Company
	Do you agree the  proposals.
	Comment

	Huawei
	Yes
	At least for the second change in section 12 QoS of TS 38.300, the change is needed which is partly belonging to our RAN3 remit. 

	CATT
	Yes
	For the NOTE 3:
Through radio protocol configuration and scheduling, the gNB can guarantee the GFBR(s) and ensure that any of the MFBR(s), the UE-AMBR and the UE-Slice-MBR is not exceeded in uplink (see clause 12).

The UE may not ensure if the UE cannot enforce the SMBR as we are discussing now.

May add “(if enforced)” after the UE-Slice-MBR

	Ericsson
	See cmments
	The following amendment should be applied>

NOTE 3:
Through radio protocol configuration and scheduling, the gNB can guarantee the GFBR(s) and ensure that any of the MFBR(s), the UE-AMBR and, if feasible, the UE-Slice-MBR is not exceeded in uplink (see clause 12).



	Nokia
	Yes with comments
	To respect our specification style, I suggest to use the words “received” and “supported” as follows:

When received and supported, the gNB in addition ensures that the UE-Slice-MBR is not exceeded as specified in TS 23.501 [3].
NOTE 3:
Through radio protocol configuration and scheduling, the gNB can guarantee the GFBR(s) and ensure that any of the MFBR(s), the UE-AMBR and, when supported, the UE-Slice-MBR is not exceeded in uplink (see clause 12).



	LGE
	Yes
	We slightly prefer Nokia’s version

	Samsung
	Yes
	Nokia’s version is Ok.

	CMCC
	Yes
	Prefer Nokia’s version.

	ZTE
	Yes
	Perfer to Nokia’s version

	
	
	


37.340 update
In [14][25], companies propose the following update:
-
The MN decides the DL UE Slice MBR and UL UE Slice MBR limits to be assigned to the SN, and indicates these to the SN:

-
The PDCP entity at the SN applies the received DL UE Slice MBR limit to the set of all bearers for which the SN hosts PDCP for the UE;

-
The MAC entity at the SN applies the received UL UE Slice MBR limit to the scheduled uplink radio traffic at the SN for the UE.
Proposal 2-3: Taken into above update in TS37.340.

Q2-3: Please provide your view on Proposal

	Company
	Do you agree the  proposals.
	Comment

	Huawei
	Yes
	

	CATT
	Yes
	

	Nokia
	Yes
	

	LGE
	Yes
	

	Samsung 
	Yes
	

	CMCC
	Yes
	

	ZTE
	Yes
	

	
	
	

	
	
	


Whether to signal event from NG-RAN to Core network, i.e. the event that S-MBR cannot be enforced.
During the first round discussion, there is no consensus on this topic while one company explain many company misunderstand the issue. In this sub section,please provide your view focus on the dynamic part of S-MBR can not be enforced.
Can we agree that signal event from NG-RAN to Core network, i.e. the event that S-MBR cannot be enforced and if the answer is yes, can we agree the update in the TP [4] R3-220438 Introduction of Target NSSAI and SMBR.

Q2-4: Please provide your view.
	Company
	Comment

	Huawei
	No need to signal the “non-support” or “infeasibility” etc to the CN, as we commented above, unless there is such clear requirements/update from SA2. 

	CATT
	NO

	Ericsson
	Yes. The mandate from SA2 is already clear. SA2 specifications state that S/MBR can be enforced in UL only “if feasible”, meaning that enforcement may not be feasible.

Can companies explain how would an operator understand that, at some point in time, S/MBR enforcement does not occur because the RAN deemed it not feasible? 



	Nokia
	NO. There is no action that AMF needs to do. If there are additional requirement this should come from SA2.

	LGE
	No, same view with Huawei and Nokia

	Samsung
	No. same view as above.

	ZTE
	We are fail to find requirement from SA2.

	
	

	
	


Target NSSAI in NGAP.
During the first round discussion, there is no consensus on this topic. Then the moderator would like to focus on Path switch message.

Proposal 2-4: To introduce Target NSSAI IE in the following messages for NGAP:

PATH SWITCH REQUEST ACKNOWLEDGE

Q2-5: Please provide your view on Proposal

	Company
	Do you agree the  proposals.
	Comment

	Huawei
	Not so far
	This can be marked as FFS.

	CATT
	No
	

	Ericsson
	Yes
	We see that there are no valid technical objections.
TS23.501 states the following:

the AMF […] may determine a Target NSSAI to be used by the NG-RAN, in addition to the information the AMF receives, such as the Allowed NSSAI and the RFSP for the Allowed NSSAI, to attempt to redirect the UE to a cell and TA in another frequency band and TA that supports the S-NSSAIs in the Target NSSAI
If the frequency band/TA in question is not available at the current serving cell (which is an option contemplated by the SA2´s specs with the “to attempt” text) the RAN cannot redirect the UE. As soon as the target frequency/TA is available (i.e. when it overlaps in coverage with the serving cell) the RAN will redirect the UE.

The question is: what happens if the UE hands over to a different RAN node *before* redirection to the target frequency/TA can be performed?

The obvious answer is that the Target NSSAI is transferred to the target RAN, so that the Target RAN can in its turn search for the available target frequency/TA and, when available, redirect the UE there.

For this reason it is needed that the Target NSSAI is included in the PATH SWITCH REQUEST ACK. If this is objected, then it should be explained how the issue is resolved.



	Nokia
	No
	There seems to be a misunderstanding of the company proposing this of how the Target NSSAI is assumed to be used according to SA2. The Target NSSAI is only to be used when the UE request by registration some additional slice which may not be supported in the current RA and get rejected. The gNB can then attempt to redirect the UE in idle mode immediately to another TA if available. This is not to be used in connected mode where the UE should be always be sent to the best radio cell. If instead this is to be used when exiting the connected phase after some undefined time, it is challengeable that UE would still be interested by using the same slice at that time.   

	LGE
	No
	Same view with Nokia

	Samsung 
	Yes
	Nokia’s understanding is not fully correct.

Firstly, Nokia said “The Target NSSAI is only to be used when the UE request by registration some additional slice which may not be supported in the current RA and get rejected”, this understanding is not right, Target NSSAI can be obtained by NG-RAN during UE registration and UE configuration update. But it’s not used only in UE registration phase, 

Secondly, it’s specified in TS23.501 that “Target NSSAI: NSSAI provided by the Serving PLMN to the NG-RAN to cause the NG-RAN to attempt to steer the UE to a cell supporting the Network Slices identified by the S-NSSAIs in this NSSAI.”

“The NG-RAN shall attempt to find cells of TAs that can support all the S-NSSAIs in the Target S-NSSAIs, and if no such cell of a TA is available the RAN can attempt to select cells of TAs that best match the Target S-NSSAI. The NG-RAN shall attempt to ensure continuity of the PDU Sessions with activated User Plane associated with the S-NSSAIs in the Allowed NSSAI which are in the Target NSSAI. Also, the NG-RAN should attempt to ensure continuity of service for the S-NSSAIs of the Allowed NSSAI also available in the Target NSSAI, before prioritizing cells that are not supporting one or more of the S-NSSAI of the Allowed NSSAI also available in the Target NSSAI.

……

Once the target cells are determined, the NG-RAN initiates RRC redirection procedure towards the target cells, if possible.”

Thirdly, the issue is about when NG-RAN node 1 receives the Target NASSI, but cannot find a most suitable cell to redirect the UE, and if UE hands over to NG-RAN node 2, and NG-RAN node 2 may find a suitable cell/frequency cell to redirect the UE, how should the NG-RAN node 2 obtain the Target NSSAI? We think either via Xn or NGAP during handover procedure. And if NG-RAN node 2 receives the Target NSSAI, it will consider the current on-going session, to ensure the service continuity as requested in TS 23.501 and then redirect the UE if conditions are met.

Please note that the action to signal Target NSSAI or obtain Target NSSAI is different from the action how NG-RAN node redirect the UE according to the obtained Target NSSAI.

	CMCC
	Yes
	We generally share view with Ericsson and Samsung. But considering companies still have different understandings, we are also fine to leave it as an FFS, leaving more time for companies to check.

	ZTE
	Yes
	We generally share the view as Ericsson and Samsung. This issue can be discussed at next meeting.

	
	
	


LS for SA2
In [5], the company provide an LS for SA2.
Do we need to send LS for SA2 at this meeting ? and  if the answer is yes, can we agree R3-220439 or provide your update comments.

Q2-6: Please provide your view.
	Company
	Comment

	Huawei
	We don’t see the need. 

	CATT
	No need

	Ericsson
	We for sure need to tell SA2 of the progrsss in implementing their own specifications. Do companies want to send an LS at the next meeting? If yes, we are ok with that but we need to send an LS sooner or later.

	Nokia
	NOK

	LGE
	No need

	ZTE
	We are OK to send the LS at next meeting.

	
	

	
	

	
	


Anything missing
	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


First Round Discussion

Impact on RAN slicing of UE slice MBR
NGAP impact
The following table provide the summary of each impacted message with supported companies.
	              Message 

Company
	Initial Context Setup Request
	Initial Context Modification Request
	PDU Session Resource Setup Request
	Downlink NAS transport
	Handover Request
	PATH SWITCH REQUEST ACKNOWLEDGE
	CONNECTION ESTABLISHMENT INDICATION
	UE Information Transfer
	AMF CP RELOCATION INDICATION
	REROUTE NAS REQUEST

	Nokia[1]
	
	
	
	
	
	
	
	
	
	

	Ericsson[4]
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	
	
	

	Huawei[7]
	Y
	Y
	Y
	Y
	Y
	Y
	
	
	
	

	ZTE[12]
	
	
	Y
	Y
	
	Y
	Y
	Y
	Y
	Y

	CATT[19]
	
	
	
	Y
	
	
	
	
	
	


Table 1 views on UESliceMBR message impact
For PDU Session Resource Setup Request message, it is observed that UE-AMBR has already been included.As we can see there is no UE-AMBR IE in PDU session level messge, but in 38.413.f30, the UE-AMBR IE was introduced in  PDU Session Resource Setup procedure. The motivation is when UE-AMBR is not provided by AMF in initial context setup messge, there is no way for Core network to control bit rate of the UE via UE-AMBR.  The principal is same for Slice-MBR.  In this way, Core network can provide Slice level rate control after Initial UE context setup toward the UE. Please check the corresponding CR in R3-190971.

For Downlink NAS transport message, it is observed that both Allowed NSSAI and UE-AMBR has already been included. It is straightforward fro AMF to provide UE-Slice-MBR to the RAN in this message.

For other messages e.g. PATH SWITCH REQUEST ACKNOWLEDGE message,CONNECTION ESTABLISHMENT INDICATION messages etc, it is observed that Allowed NSSAI has already been included. It is possible to update the UE-Slice-MBR to RAN in these message.
Based on views from the company, PDU Session Resource Setup Request and  Downlink NAS Transport message got the most support and can be supported for NGAP.  
Proposal 1: To carry UE slice MBR information in the following messages of NGAP:

PDU Session Resource Setup Request
Downlink NAS Transport

Based on views from the company, at least 1 company to support the following message in NGAP. 
Proposal 2: To carry UE slice MBR information in the following messages of NGAP:

PATH SWITCH REQUEST ACKNOWLEDGE
CONNECTION ESTABLISHMENT INDICATION

UE Information Transfer

AMF CP RELOCATION INDICATION
REROUTE NAS REQUEST

Q1: Please provide your view on Proposals.
	Company
	Do you agree the  proposals.
	Comment

	Ericsson
	Agree on Proposal 1, partially agree to Proposal 2
	We agree to include the S-MBR in the following messages:

Initial Context Setup Request: This may be the first UE associated message, hence S-MBR is needed here for PDU Sessions to be established

Initial Context Modification Request: The S-MBR may be updated and for that it needs to be added in the context modification procedure

PDU Session Resource Setup Request: For cases where the S-MBR is signalled or modified at PDU Session setup

Downlink NAS transport: This might be the first UE associated message, hence S-MBR may be added here. However, addition here is less important as a DL NAS Transport does not imply that establishment of UP will happen.

Handover Request: This is needed to pass the S-MBR to target RAN during NG based HOs

PATH SWITCH REQUEST ACKNOWLEDGE: This is needed to pass the S-MBR to target RAN during Xn based HOs

CONNECTION ESTABLISHMENT INDICATION: This might be the first UE associated message, hence S-MBR may be added here. However, addition here is less important as a CONNECTION ESTABLISHMENT INDICATION does not imply that establishment of UP will happen.

We believe that with the above additions all cases for transfer of S-MBR are covered.



	Nokia
	Partly proposal 1 depending on Q2

NOK proposal 2
	Q1 depends on question Q2!

Proposal 1

If S-MBR is added within allowed NSSAI (Q2 option 1) then no additional message is needed compared to those agreed last time.

If S-MBR is provided separate from Allowed NSSAI at message level (option 2*), it is also needed also in the PDU Session Setup Request. 

Proposal 2

Only the Path switch request ack could be relevant but it is proposed below to send instead the S-MBR using the Xn HO Request instead. The rest of messages is not needed.

	Samsung
	Proposal 1 is OK,

Proposal 2 is NOK
	In our views, the UE-Slice-MBR is one kind of UE context, so the messages including this information should be either the first UE associated message from CN or UE context related messages.

Besides the messages in proposal 1, we think below messages can also include UE-Slice-MBR.

 -
INITIAL CONTEXT SETUP REQUEST message 

-
UE CONTEXT MODIFICATION REQUEST message

-
HANDOVER REQUEST message

Based on our understanding, we don’t see the need of the messages in proposal 2 to include the UE-Slice-MBR, if UE-Slice-MBR need to be updated, the UE CONTEXT MODIFICATION REQUEST message can be used.

	Huawei
	OK for proposal 1

partially ok to Proposal 2
	Proposal 2: only the path switch request acknowledge is needed. 

For the rest messages, we don’t see the need. 

	LGE
	OK for Proposal 1

NOK for Proposal 2
	Agree with Samsung.

We also think that the S-MBR can be included into the following NGAP messages:

INITIAL CONTEXT SETUP REQUEST message

UE CONTEXT MODIFICATION REQUEST message

HANDOVER REQUEST message

We think that the PATH SWITCH REQUEST ACK message can be used instead of the Xn HANDOVER REQUEST message in order to maintain the latest S-MBR at NG-RAN node.

	ZTE
	OK for proposal 1/2
	

	CMCC
	P1 OK,

P2 partially OK
	We share view with HW.

	CATT
	
	Depend on the option choice, if we carry it with allowed NSSAI, all the message include allowed NSSAI implicitly include the UE-SMBR and we just add allowed NSSAI in  UE CONTEXT MODIFICATION REQUEST. 

	
	
	


The following options discussed without achieve consensus at last meeting.
Signaling impact of introduce UE Slice MBR in NGAP takes following options as start point: 

Option 1:  AMF provides UE Slice MBR as optional element within the Allowed NSSAI.

Option 2:  AMF provides UE Slice MBR in the way as UE AMBR.

The following table provide the summary of IE design from contribution.
	                           Option 

Company
	Option 1
	Option 2

	Nokia[1]
	Y
	

	NEC[3]
	
	Y

	Ericsson[4]
	
	Y

	Huawei[7]
	
	Y

	ZTE[12]
	
	Y

	CATT[19]
	Y
	


Table 2 views on UESliceMBR IE impact

As described in the SA2’s CR[S2-2104908] for TS23.502, it is observed that AMF may update UE-Slice-MBR after initial context setup. Instead of update Allowed NSSAI together , it is possible for AMF to only provide update UE-Slice-MBR to the RAN node.
	The AMF takes appropriate action according to the changed subscriber data as follows, e.g.:

-
initiating an AMF initiated Deregistration procedure if the updated subscription data indicates the UE is not allowed to roam in this network; and

-
updating UE context stored at AN to modify the UE-AMBR.
-
updating UE context stored at RAN to modify the UE-Slice-MBR corresponding to an S-NSSAI.
-
initiating UE Configuration Update procedure as defined in clause 4.2.4.2.

-
initiating UE Parameters Update via UDM Control Plane Procedure as defined in clause 4.20.


Option 2 provide more flexibility to support the above requirement of SA2. Therefore based on view of companies the following proposals is given:
Proposal 3: UE slice MBR information can be updated without update Allowed NSSAI in NGAP.
Q2: Please provide your view on Proposal.
	Company
	Do you agree the  proposal.
	Comment

	Ericsson
	Yes
	We agree that the S-MBR is a totally independent piece of information from the Allowed NSSAI and that nesting the S-MBR inside the Allowed NSSAI creates an unnecessary dependency. Hence we agree with Proposal 3

	Nokia
	Yes
	Both option 1 and option 2 are doable and have pros and cons. We are ok to follow the majority with option 2 if this means that a list of S-MBRs is provided at message level.  

	Samsung
	Yes
	We think that’s the reason why UE-Slice-MBR can be signaled independent of Allowed NSSAI, so we prefer option 2.

	Huawei
	Yes
	Agree after the pros and cons analysis. 



	NEC
	Yes
	

	LGE
	Yes
	We also agree that the S-MBR can be updated independent of Allowed NSSAI.

	ZTE
	Yes
	

	CMCC
	Yes
	

	CATT
	Yes
	

	
	
	

	
	
	


XnAP impact
Three company [7][13][20] support to introduce UE slice MBR into the following messages of XnAP:

HANDOVER REQUEST

S-NODE ADDITION REQUEST
S-NODE MODIFICATION REQUEST
In addition, one company [13] support to introduce UE slice MBR into the following message of the XnAP:

RETRIEVE UE CONTEXT RESPONSE
Proposal 4: To carry UE slice MBR information in the following messages of XnAP:

HANDOVER REQUEST

S-NODE ADDITION REQUEST
S-NODE MODIFICATION REQUEST
RETRIEVE UE CONTEXT RESPONSE
Q3: Please provide your view on Proposal.
	Company
	Do you agree the  proposal.
	Comment

	Ericsson
	Yes, with comments
	It should be specified that for DC related messages the portion of the S-MBR decided by the MN is signalled and not the S-MBR

	Nokia
	Yes
	Same comment as Ericsson: we assume that it means that a share of the S-MBR is sent for the DC case.

	Samsung
	Yes, with comments
	Same comment as E///, for DC case, it’s the S-NG-RAN node UE Slice Maximum Bit Rate signaled in S-NODE ADDITION REQUEST message and S-NODE MODIFICATION REQUEST message, which had already been agreed in the last meeting, so we proposed the CR for TS 38.423 R3-220927 [17] based on the agreements in the last meeting (please note that the Target NSSAI part in the CR can be FFS)

	Huawei
	Yes
	Agree to specify the portion of the UE-Slice-MBR. This is captured in our [R3-0220663] already e.g., in the semantic descriptions in the same way as UE-AMBR. 

The UE Slice Maximum Bit Rate List is split into M-NG-RAN node UE Slice Maximum Bit Rate List and S-NG-RAN node UE Slice Maximum Bit Rate List which are enforced by M-NG-RAN node and S-NG-RAN node respectively.

	NEC
	Yes
	

	LGE
	Yes
	Same view with Ericsson

	ZTE
	Yes
	

	CMCC
	Yes
	And agree to send the portion of S-MBR to SN for DC case.

	CATT
	Yes
	Should be split SMBR

	
	
	

	
	
	


F1AP &E1AP impact
Based contributions, the views impact of messages and IE design can achieve consensus. 
Proposal 5: To carry UE slice MBR information in the following messages of F1AP:

UE CONTEXT SETUP REQUEST
UE CONTEXT MODIFICATION REQUEST
To carry UE slice MBR information in the following messages of E1AP

BEARER CONTEXT SETUP REQUEST
BEARER CONTEXT MODIFICATION REQUEST
Q4: Please provide your view on Proposal.
	Company
	Do you agree the  proposal.
	Comment

	Ericsson 
	Yes
	

	Nokia
	Yes
	

	Samsung
	Yes
	

	Huawei
	Yes
	

	NEC
	Yes
	

	LGE
	Yes
	

	ZTE
	Yes
	

	CMCC
	Yes
	

	CATT
	Yes
	

	
	
	

	
	
	


S-MBR Enforcement
-S-MBR Enforcement

 --RAN is able to reply to the AMF with information indicating that the S-MBR enforcement is not-supported or not-feasible or supported-and-feasible- Ericsson

 --No need to indicate to the CN the support of UE Slice MBR enforcement in RAN node- NEC

-Lack of S-MBR Enforcement seems related to both RAN2 and SA2, there is no issue on from RAN3 perspective-Huawei

-lack of S-MBR enforcement in the NG-RAN can be tackled by one of the two option- Nokia
Q5: Please provide your view on this aspect.
	Company
	View on S-MBR Enforcement

	Ericsson
	The fact that S-MBR enforcement may be supported, but not feasible, has been confirmed by both SA2 and RAN2 as in the excerpts reported below:

Excerpt from TS23.501

5.7.1.10
UE-Slice-MBR enforcement and rate limitation

If a supporting RAN receives for a UE a UE-Slice-MBR (see clause 5.7.2.6) for an S-NSSAI from the AMF, the RAN shall apply this UE-Slice-MBR for all PDU Sessions of that UE corresponding to the S-NSSAI which have an active user plane if feasible. 

Excerpt from R2-2111400

Support of QoS

-
NG-RAN supports QoS differentiation within a slice, and per Slice-Maximum Bit Rate may be enforced per UE, if feasible. How NG-RAN enables UE-Slice-MBR enforcement and rate limitation (see TS 23.501 [3]) is up to network implementation.

Hence RAN3 shall not re-discuss this very clear point and simply accept that S-MBR enforcement may not be feasible.

The problem cannot be solved by limiting the number of slices accessible in parallel by a UE because the problem occurs when a channel group contains DRBs of different slices. DRBs are cropped together in a channel group when they share the same RRM treatment, hence even with few slices supported in parallel, the issue may occur.

Therefore, we see at least the need to define a proper indication from RAN to AMF, stating that S-MBR enforcement is not feasible. With this, the operator has visibility over the fact that slice bit rate for a UE is not controlled. The latter can be used for monitoring and billing, for example.

Hence we propose that the RAN notifies the AMF at least for the case where S-MBR enforcement is not feasible.   

	Nokia
	As explained in tdoc [1] it is always possible for gNB to enforce the S-MBR. If the DU is not able to enforce it, it is still possible for the CU UP to shape the corresponding traffic at DRB level. This would just require CU CP to send the appropriate S-MBR also to the CU UP in case of split architecture.

Also, in case DU cannot enforce the UL S-MBR, there is nothing AMF can do except triggering the PCF method dynamically while this coupling was not foreseen by SA2. If this is for monitoring purpose RAN O&M can do it itself towards the operator. 

	Samsung
	We’d like to ask does UE-AMBR have the same story? How did RAN3 handle the problem of UE-AMBR before?

	Huawei
	For the NG-RAN node capability of UE-slice-MBR enforcement, we agree with NEC that this is up to the OAM, and there is no need to exchange the NG-RAN node capability. 

For the feasibility of the UE-slice-MBR enforcement, RAN2 has already specified that this is up to the network implementation. From our perspective, we don’t see the need for the NG-RAN to report the feasibility to the AMF. If anything else is needed, we agree with Nokia that the RAN O&M can be involved. 

	NEC
	While it may be “feasible” to have an indication, to be clear enough whether the NG-RAN node will do the enforcement or not, per PDU Session, if not, then the UPF need to do the enhancement. However, this is likely again to discuss whether need to have node capability indication to the peer node, while the proponent is having different wording to say ”feasible” or “not-feasible”. Therefore, think for the moment this can up to OAM.

	ZTE
	Would like prevent the way to provide node capability to Core.

	CMCC
	Our understanding is that it is always feasible for NG-RAN to enforce DL Slice MBR, as analyzed by Nokia. And the controversial part focuses on the enforcement of UL Slice MBR, for which RAN2 provided the running CR indicating that the enforcement is up to network implementation. So it is unclear that why there are cases that the network implementation is not feasible to enforce the UL Slice MBR.

For the condition that UL Slice MBR cannot be temporarily enforced due to that QoS flows from different slices can be mapped to the same DRB, our understanding is that the network implementation is able to reconfigure the mapping appropriately to enforce UL Slice MBR.

	CATT
	We share with NEC. If OAM can be involved for this issue solved instead of the indication capability

	Ericsson Response
	We would like to clarify that we do not propose to signal node capabilities to the AMF. An NG-RAN node may be capable to support and enforce the S-MBR. However, as confirmed in SA2 and in RAN2´s specs, such enforcement is only possible when “feasible”. Namely the enforcement is only possible when DRBs of different slices are not mixed in the same channel group. 

We not that there is no specification stating that a channel group shall contain only DRBs of the same slice…

Therefore, what we propose to signal to the AMF is an indication that, at a certain point in time, S-MBR enforcement is not feasible. This is not a capability, but an event.

To reply to Samsung´s question: 

How did RAN3 handle the problem of UE-AMBR before?

There is no enforcement problem with the AMBR because the UE-AMBR acts on ALL DRBs and not only on those from a certain slice. Hence the enforcement in UL can take place by policing the UL grants on all channel groups. The S-MBR is different because it is based on policing the UL grants only for DRBs of a certain slice. If a channel group contains DRBs of different slices, UL grants policing does not work anymore.

	
	

	
	


Based on majorities view,
Conclusion: No notification from RAN to the AMF for the case where S-MBR enforcement is not feasible.
Target NSSAI

NGAP impact
At last meeting , consensus on NGAP impact list below:

To introduce Target NSSAI IE at least in the following messages for NGAP:

- INITIAL CONTEXT SETUP REQUEST

- DOWNLINK NAS TRANSPORT

In addition, one company in [4] propose to introduce Target NSSAI IE in the following messages for NGAP:UE CONTEXT MODIFICATION REQUEST,PATH SWITCH REQUEST ACKNOWLEDGE,HANDOVER REQUEST.

Proposal 6: To introduce Target NSSAI IE in the following messages for NGAP:

UE CONTEXT MODIFICATION REQUEST

PATH SWITCH REQUEST ACKNOWLEDGE

HANDOVER REQUEST

Q6: Please provide your view on Proposal.
	Company
	Do you agree the  proposal.
	Comment

	Ericsson
	Yes
	Inclusion in the UE CONTEXT MODIFICATION REQUEST is needed to update the Target NSSAI, in case there are changes to it.

Inclusion in the PATH SWITCH REQUEST ACKNOWLEDGE and HANDOVER REQUEST is needed to communicate the Target NSSAI to a target RAN after Xn based HO. This is in case the UE was not yet moved to the target frequency/cell where the Target NSSAI can be served. In this case the RAN needs to be informed of the Target NSSAI to try and move the UE to a cell/frequency where it can be served. 

	Nokia
	No
	In SA2 TS 23.502 the Target NSSAI is provided only at registration time and UCU (UE Configuration Update) which means NGAP Initial Context Setup and DL NAS Transport. See section 4.2.2 and 4.2.4. 

The proposal in [4] to store the target NSSAI for later reuse is harmful and doesn’t work. The gNB could end up selecting a cell which is outside the RA of the UE which would be very damaging. Even if the cell is within the RA this means that the UE is not handed over the to the best cell which is also detrimental. SA2 has only defined Target NSSAI to be used in relation with immediate “redirection” feature. The proposal in [4] is against SA2 assumption and is harmful.

	Samsung
	Partially yes
	In our views, the Target NSSAI is one kind of UE context, so it can be included in UE CONTEXT MODIFICATION REQUEST in case of update, but we don’t see the need to include it in the PATH SWITCH REQUEST ACKNOWLEDGE and HANDOVER REQUEST, we acknowledge the case mentioned by E///, but we think another way is to store the Target NSSAI in the serving gNB,  if there’s no proper cell to redirect, and the Target NSSAI can be propagated during mobility, in case the next target gNB can redirect the UE to a proper cell according to the Target NSSAI.

	Huawei
	No
	At this stage we share the view from Nokia, unless SA2 has such requirement. 

Another point is that after the HO, the target NSSAI may be outdated due to the change of the serving RAN node (with different slice support list). To transfer these outdated NSSAI may have detrimental consequences. 

	Samsung2
	Reply to HW
	Target NSSAI may include S-NSSAIs in Rejected NSSAI and Allowed NSSAI, if the RA (with the same slice support) is not changed for the UE, we don’t think the Target NSSAI will be outdated. 

	LGE
	No
	Same view with Nokia and Huawei.
We can re-discuss this proposal if there is a new requirement from SA2.

	ZTE
	Yes
	

	CMCC
	Partially yes
	It seems that we can agree on that Target NSSAI should be maintained updated, otherwise it would be harmful.

For the case without mobility, as commented by Nokia, if Target NSSAI can only be provided to UE upon registration or UCU as specified in 23502, then Initial Context Setup Request and DL NAS Transport would be enough for NG-RAN to understand the most updated Target NSSAI. And no need to add Target NSSAI in UE Context Modification Request.

While for the case with mobility, as commented by Samsung, the NAS UCU procedure may not be performed upon NG or Xn based HO, so for the cases that UCU is not performed, the target node has no clue on which cell to redirect the UE without the information of Target NSSAI. So it is needed to add Target NSSAI in Path Switch Request ACK and HO Req.

	CATT
	No
	Share with HW

	Ericsson Reply
	
	We do not understand the comment from Nokia “The gNB could end up selecting a cell which is outside the RA of the UE which would be very damaging.”

Obviously, the Target NSSAI contains rejected S-NSSAIs, which are most likely not supported/allowed in the current RA. It is therefore obvious that the UE will need to be mover to a different RA for such rejected S-NSSAIs to be accessible.

Note that there is no guarantee that the serving RAN will be able to move the UE to a cell/frequency layer where the Target NSSAI is supported. This is the case where we think that forwarding the Target NSSAI is beneficial, because the need for the UE to access the Target NSSAI still exists.


Conclusion:  No consensus , to be continue.
XnAP impact
One company in [17] propose to introduce Target NSSAI in HANDOVER REQUEST message and RETRIEVE UE CONTEXT RESPONSE message in TS 38.423.

Q7: Please provide your view on this aspect.
	Company
	View on Target NSSAI in XnAP

	Ericsson
	In our view this is not needed because signalling of the Target NSSAI shall always be performed by the CN. If the CN has no control over signalling of the Target NSSAI it might occur that there is no more need for the RAN to move the UE where the Target NSSAI is supported but still, the Target NSSAI may be propagated via Xn HO signalling.

	Nokia
	NOK. See also answer to previous question Q6. 

The Target NSSAI has been defined in relation with the redirection feature. It is not stored in the gNB because of no value after the redirection, and therefore not propagated at Xn handover.

	Samsung
	As we commented in Q6, we see the benefits of storing the Target NSSAI. It is possible that the current serving gNB cannot find the most suitable cell to redirect the UE when receiving the Target NSSAI, if the Target NSSAI is stored and propagated during handover, it is also possible that the target gNB has a neighbor that supports all the slices in Target NSSAI, then it can redirect the UE to the most suitable cell.

Besides, we think Target NSSAI can also help the serving gNB to choose the SCG resource in DC scenario if the SCG can be outside of the RA.

	Huawei
	Not OK now, unless there is such requirement from SA2. 

	NEC
	Understand that the Target NSSAI is for the redirection purpose at the registration as described in SA2 spec, share the same as above companies views, so for the moment think no need to give the Target NSSAI in Xn Handover. 

	LGE
	Same view with Nokia and Huawei.

	ZTE
	Not necessary, Core network can provide the Target NSSAI.

	CMCC
	We share view with Ericsson. If Target NSSAI can be added in PS Req ACK, then there might be no need for introduction of Target NSSAI over Xn.

	CATT
	Not needed 

	
	

	
	


Based on majorities view:
Conclusion: No XnAP impact of Target NSSAI.
Any other issue left 
Q7: Please provide your view if anything missing.
	Company
	Comments

	Ericsson
	We have the additional proposal:

It is proposed that signaling is introduced for removing the Target NSSAI and Target RFSP value from the UE context.

Considering that reception of the Target NSSAI by the RAN constitute a mandate to move the UE to a cell/frequency where the Target NSSAI is served, we see the need to also remove such mandate, in case such need does not exist anymore. 

Not having an indication of Target NSSAI removal may imply that the RAN constantly tries to move the UE to a cell/frequency where the Target NSSAI is served, even when such mobility is not needed. 

	Nokia
	Ericsson proposal above is NOK. It is related to proposal in [4] which is not aligned with SA2 and harmful. See answer to Q6.

	Samsung
	After introducing Target NASSI information in TS 38.413 (according to current BL CR), there are two Index to RAT/Frequency Selection Priority IEs in INITIAL CONTEXT SETUP REQUEST message and DOWNLINK NAS TRANSPORT message in different IE levels. We think clarification on those two IEs is needed.

	Huawei
	1 on the Ericsson’s proposal, this removal of target NSSAI is not described in SA2. We think this can be hold till SA2 has such update or requirement. 

2 we have R3-220664 TP for TS 38.300, it is appreciated to be discussed in the 2nd round. 

3 on the Samsung’s proposal, we think these two RFSPs are needed, one is associated with allowed NSSAI, one is associated with target NSSAI. 

	Samsung2
	Reply to HW, thanks for the clarification, it seems two IEs are needed, but we noticed that the statement in current specification may lead misunderstandings, if two RFSP IEs exit in the same message, the NG-RAN node will store both IEs, we can take the descriptions of the INITIAL CONTEXT SETUP REQUEST message below for example
Upon receipt of the INITIAL CONTEXT SETUP REQUEST message the NG-RAN node shall
-
attempt to execute the requested PDU session configuration;

-
store the received UE Aggregate Maximum Bit Rate in the UE context, and use the received UE Aggregate Maximum Bit Rate for Non-GBR QoS flows for the concerned UE as specified in TS 23.501 [9];

-
store the received Mobility Restriction List in the UE context;

-
store the received UE Radio Capability in the UE context;

-
store the received Index to RAT/Frequency Selection Priority associated with Allowed NSSAI in the UE context and use it as defined in TS 23.501 [9];

Once these two RFSP IEs are received, the NG-RAN shall store them no matter which IE level they are in, but whether to store Target NSSAI info including the corresponding RFSP is FFS.

Another concern is that do we need to state clearly the relationship between RFSP and Allowed NSSAI/Target NSSAI in RAN3 specification.

So one possible revision suggestion is to add “associated with Allowed NSSAI” as above.

	LGE
	For Ericsson’s proposal, we also have same view with Nokia and Huawei. In current SA2 specification, there is no requirement for Ericsson’s proposal.

	CATT
	Looks the draftCR for 37.340 is missed which CATT submitted and CT/ZTE also provide the TP with same contents with CATT 

R3-220943
BLCR to 37.340 for Enhancement of RAN Slicing
R3-220811
(TP for SON BL CR for TS 37.340) SA2 impact on RAN slicing


	
	

	
	


Stage 2 can be discussed at 2nd round discussion.
Conclusion, Recommendations [if needed]

If needed
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