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Introduction

This contribution is to kick off the following discussion.
	CB: # RANSlicing3_UESliceMBR
For UE slice MBR:
- The S-MBR is signaled to the RAN for network slices with PDU Sessions that have an active user plane at the UE? E/// 
- Include the UE-slice-MBR in the Allowed NSSAI IE? Huawei, CATT
- In split architecture, which entity is used to enforce UL and DL slice MBR? How to handle UE-Slice-MBR enforcement in DC scenario? Samsung.

For Target NSSAI:
- To setup the dual connectivity based on the Target NSSAI and the corresponding RFSP index from the CN? Huawei

- Introduce the Redirection Assistance Information IE containing the Target NSSAI IE and the corresponding Index to RAT/Frequency Selection Priority IE in the INITIAL CONTEXT SETUP REQUEST message and DOWNLINK NAS TRANSPORT message? LG
- Introduce Target NSSAI IE in NGAP? ZTE 
For SSC mode 3 issue:

- Check issue in SSC mode 3 operation when network slice admission control is performed? Samsung
- Capture agreements and open issues

- Provide CRs if agreeable, split work

(ZTE - moderator)

Summary of offline disc R3-215875 rev in R3-215960


	For 2nd Round:

Whether to keep “Note: Avoid to introduce discrepancy with core network specification on solution discussion”?

FFS on lack of S-MBR Enforcement at the RAN? Belongs to SA2 scope?

Provide CRs if agreeable


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, 2021-11-3)--already end
The second round plan to be end at 2 hour before deadline of email discussion at 2nd week.(Tuesday, 10:00UTC, 2021-11- 16).
For the Chairman’s Notes

Agreement for second round discussion:

For UE slice MBR: 

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

-Initial UE Context Setup Request

-Handover Request

-UE CONTEXT MODIFICATION REQUEST
Signalling 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.

Note: The solution should be as close as possible as stage 2 specification of SA2.

Note: Solutions should take impact of E1,F1,Xn,NG together into account.

Note: Solutions should consider update of Slice MBR without impact Allowed NSSAI.

For MR-DC scenario:

The MN decides the split of UL and DL UE Slice MBR bit rate limits among the MN and the SN. The NG-RAN node that hosts the PDCP entity enforces the respective DL UE Slice MBR bit rate limits. The NG-RAN node that hosts the MAC entity enforces the respective UL UE Slice MBR bit rate limits.

For CU-DU split architecture:
The CU-CP decides the split of DL Slice MBR bit rate limit among the CU-UP(s). The CU-UP enforces the respective CU-UP DL Slice MBR bit rate limit. 

The CU-CP decides the split of UL Slice MBR bit rate limit among the DU(s). The DU enforces the respective DU UL Slice MBR bit rate limit.

FFS on Lack of S-MBR Enforcement at the RAN .

For Target NSSAI:

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

- INITIAL CONTEXT SETUP REQUEST

- DOWNLINK NAS TRANSPORT

Agree R3-216053 was R3-215253 to introducing Target NSSAI in NGAP.
FFS :Dual connectivity based on the Target NSSAI and the corresponding RFSP index from the CN.
FFS:Any new requirements from SA2.
For SSC mode 3 related issue:

Issue in SSC mode 3 can wait for SA2’s progress.
Second Round Discussion
Whether to keep “Note: Avoid to introduce discrepancy with core network specification on solution discussion”?

The intention of the note is to keep alignment between SA2 and RAN. But it is point out during on-line discussion that different company may have different interpretation on the same description.

Approach 1: Remove the note.
Approach 2: Keep the note and Moderator would rephrase the note as “Note: Avoid to introduce discrepancy with core network specification on solution discussion, consult SA2 if consensus can not achieved.
Q2-1: Please provide your view on approaches.
	Company
	Do you agree the  approach.
	Comment

	ZTE
	Approach 2
	

	Huawei
	Approach 2
	Nothing wrong with this note. 

	Samsung
	No strong view
	Nothing wrong with the note, but isn’t that we should consider by default when we introducing something new from CN.

	CMCC
	
	There’s no need to spend too much time on discussing whether the Note should be kept. And the more important thing is which option to choose for the signaling of Slice MBR. 

Another thing to keep in mind is that considering we have only two meetings left (in Jan and Feb, 2022), if something is identified to be needed to consult SA2, then we recommend to consult as soon as possible, hopefully this RAN3 meeting because the next two meetings for SA2 are in Nov. 2021 and Feb. 2022. If we postpone to consult SA2 next RAN3 meeting, then SA2 will have no time to reply.

	Ericsson
	Approach 1
	The note is not needed because we will always ensure alignment when the specifications are stable. The problem is that the SA2 specifications are interpreted in different ways within RAN3. Some companies interpret them as to say that the S-MBR shall be included as part of the Allowed NSSAI, some other companies interpret it as to say that the S-MBR can be signalled separately. Given that TS23.501 states that the S-MBR is enforced for PDU Sessions with an active UP, the specification can also be interpreted to say that the S-MBR should only be rovided for PDU Sessions with an active UP.

For these reasons we believe that the note creates more harm than good in the RAN3´s discussions and we propose to remove it.

	Qualcomm
	
	Much as we agree with the sentiment, it really feels like a bit of a weird thing to capture as it is normal business in RAN3.

	Verizon
	Approach1
	Alignment of RAN3 specs with SA2 should be by default and not a Note. 

	
	
	

	
	
	


FFS on lack of S-MBR Enforcement at the RAN? Belongs to SA2 scope?

At least 4 companies shown concern on this enhancement during 1st Round discussion while 1 company insist to consider this or send LS to SA2. The Moderator would like to provide the following approach:

Approach 1:  RAN3 support RAN node response AMF with information indicating that the S-MBR enforcement is not-supported or not-feasible or supported-and-feasible. And LS can be send to SA2 if stage 3 CR ready.

Approach 2: Send an LS to SA2 for confirmation the requirement of indication (lack of S-MBR).

Approach 3: Encourage each company internally coordinate SA2 college to identify the requirement of the enhancement. Trigger SA2 to discuss the feature, if necessary.

Q2-2: Please provide your view on approaches.
	Company
	Do you agree the  approach.
	Comment

	ZTE
	Approach 3
	

	Huawei
	Approach 3. 
	This (feasible/support) issue seems related to both RAN2 and SA2. RAN2 has already replied to SA2 in R2-2102009 that: 

- RAN2's view is that SMBR enforcement can be provided by configuring different resources per slice. A solution for support of the UL SMBR without different resources will require further study in RAN2.  

So at least there is no issue from RAN3 perspective. 

	Samsung 
	Approach 3
	

	CMCC
	3
	We also notice the reply LS from RAN2 to SA2. And our understanding is that it is always feasible for the enforcement of DL Slice MBR. And the controversial part is focused on UL Slice MBR part, which should be discussed within the scope of RAN2 as before.

In addition, as far as we know, RAN2 is also having the discussion on enforcement of Slice MBR (especially UL part), and it would be safer for RAN3 to wait for RAN2’s final decision. Then we could reopen the discussion on whether the signaling is needed over NG from RAN3 perspective.

	Ericsson
	Approach 1 or at least Approach 2
	It is obvious that the specifications in TS23.501 allow the RAN to determine that S-MBR is not feasible and for that not to enforce the S-MBR. Any RAN behaving in that way would be standard compliant.

Can companies explain how should the AMF determine that enforcement of the S-MBR is not in place? 

Is it acceptable that the RAN receives the S-MBR, determines that enforcement is not feasible, and does notify the AMF about it? How can this not create an interoperability issue?

	\Qualcomm
	Approach 3
	For now we don’t see a problem that RAN3 needs to address.

	Bell Mobility
	Approach 1 or Approach 2
	There is big value on gNB informing AMF/PCF of lack of S-MBR enforcement so they can take actions. How AMF/PCF will react is in SA scope.

	Verizon
	Approach 1.

Otherwise Approach2
	Lack of S-MBR enforcement by gNB/RAN should be informed to the core. Otherwise there is potential misalignment between RAN and core. 

Approach 3 is not acceptable as there is a clear issue already identified here  .

	
	
	


Provide CRs if agreeable

For UE slice MBR:

During the first round discussion, two options on the table:

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.

While for option 1, the main reason refer to stage2 description in TS 23.501.

	5.15.13
Support of data rate limitation per Network Slice for a UE

A UE subscription information may include an optional Slice Maximum Bit Rate for the UE (Subscribed UE-Slice-MBR) for an S-NSSAI, which applies for 3GPP access type only. The Subscribed UE-Slice-MBR includes a UL and a DL value. If a Subscribed UE-Slice-MBR is associated to an S-NSSAI in the subscription information, it is provided by the AMF to the RAN when the AMF provides the Allowed NSSAI for the UE to the RAN as UE-Slice-MBR QoS parameter. The UE-Slice-MBR QoS parameter is defined in clause 5.7.2.6. If the Subscribed UE-Slice-MBR for a UE changes, the AMF updates UE-Slice-MBR in the RAN accordingly.




From the description of the stage 2, it seems that the UE-Slice-MBR parameter needs to be strongly bound to the Allowed NSSAI parameter.

However, we may better to see stage 3 part of core network specification to see how the AMF and PCF at the core network side handle the relationship between the UE-Slice-MBR parameter and the Allowed NSSAI parameter.

	TS 23.503:

6.1.2.1
Access and mobility related policy control

--irrelevant part
The optional management of UE-Slice-MBR enables the PCF to modify the value in the list of Subscribed UE-Slice-MBR assigned to a SUPI based on serving network policies, if the HPLMN permits based on roaming agreement. The AMF may report the Subscribed UE-Slice-MBR for each S-NSSAI in the Allowed NSSAI received from UDM. The conditions for reporting are that the PCF provided Policy Control Request Trigger the AMF to report list of Subscribed UE-Slice-MBR. The AMF receives the authorized list of UE-Slice-MBR value for each S-NSSAI in the Allowed NSSAI from the PCF. Then the AMF provides the authorized list of UE-Slice-MBR to the RAN as specified in clause 5.7.1.10 of TS 23.501 [2].


As shown in the description above, it seem the requirement of the relationship of the two information are same between AMF/NG-RAN and between AMR/PCF.  And further evident of the decouple UE slice MBR with Allowed NSSAI can be observed in table 6.5-1 in TS 23.503. In this table, it is clear the the UE Slice MBR has an independent IE, which is same as UE-AMBR.
	TS 23.503:
Table 6.5-1: Access and mobility related policy control information
Information name

Description

Category

PCF permitted to modify in a UE context in the AMF

Scope

Aggregated maximum bite rate

This part defines the aggregated maximum bite rate

UE-AMBR
This defines the UE-AMBR value that applies for a UE

Conditional

(NOTE 5)

Yes

UE context

List of UE-Slice-MBR

This defines the List of UE-Slice-MBR (UL/DL) that each applies to the network slice of the UE.

Conditional

(NOTE 8)

Yes

UE context

Service Area Restrictions 

This part defines the service area restrictions
List of allowed TAIs.

List of allowed TAIs

(NOTE 3) (NOTE 4).
Conditional

(NOTE 1)

Yes

UE context

List of non-allowed TAIs.

List of non-allowed TAIs

 (NOTE 3).
Conditional

(NOTE 1)

Yes

UE context

Maximum number of allowed TAIs

The maximum number of allowed TAIs.

(NOTE 4)

Conditional

(NOTE 1)

Yes

UE context

RFSP Index

This part defines the RFSP index
RFSP Index for Allowed NSSAI

Defines the RFSP Index associated with Allowed NSSAI that applies for a UE

Conditional

(NOTE 2)

Yes

UE context

RFSP Index for Target NSSAI

Defines the RFSP Index associated with Target NSSAI that applies for a UE

Conditional

(NOTE 2)

Yes

UE context

5G access stratum time distribution

This part defines the 5G access stratum time distribution

5G access stratum time distribution indication

Defines if 5G access stratum time distribution via Uu reference point is enabled or disabled

Conditional

Yes

UE context

Uu interface time synchronization error budget

Indicates the Uu Time Synchronization error budget for 5G access stratum time distribution

Conditional

Yes

UE context

SMF selection management

This part defines the SMF selection management instructions

DNN replacement of unsupported DNNs

Defines if a UE requested unsupported DNN is requested for replacement by PCF

Conditional

(NOTE 6)

Yes

UE context

List of S-NSSAIs

Defines the list of S-NSSAIs containing DNN candidates for replacement by PCF

Conditional

(NOTE 6)

(NOTE 7)

Yes

UE context

Per S-NSSAI: List of DNNs

Defines UE requested DNN candidates for replacement by PCF

Conditional

(NOTE 6)

Yes

UE context

NOTE 1:
If management of service area restrictions by PCF is enabled.

NOTE 2:
If management of RFSP index by PCF is enabled.

NOTE 3:
Either the list of allowed TAIs or the list of non-allowed TAIs are provided by the PCF.

NOTE 4:
Both the maximum number of allowed TAIs and the list of allowed TAIs may be sent by PCF.

NOTE 5:
If management of UE-AMBR by PCF is enabled.

NOTE 6:
If SMF selection management by PCF is enabled.

NOTE 7:
The List of S-NSSAIs contains S-NSSAIs, valid in the serving network, of the Allowed NSSAI.

NOTE 8:
If management of UE-Slice-MBR by PCF is enabled.




Further evident can be observed in TS 29.507, take 5.6.2.4-1 table as an example. It can be observed that in this specification, UE-Slice-MBR and Allowed-NSSAI have each independent list.
Table 5.6.2.4-1: Definition of type PolicyAssociationUpdateRequest

	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	notificationUri
	Uri
	O
	0..1
	Identifies the recipient of Notifications sent by the PCF.
	

	altNotifIpv4Addrs
	array(Ipv4Addr)
	O
	1..N
	Alternate or backup IPv4 Address(es) where to send Notifications.
	

	altNotifIpv6Addrs
	array(Ipv6Addr)
	O
	1..N
	Alternate or backup IPv6 Address(es) where to send Notifications.
	

	altNotifFqdns
	array(Fqdn)
	O
	1..N
	Alternate or backup FQDN(s) where to send Notifications.
	

	triggers
	array(RequestTrigger)
	C
	1..N
	Request Triggers that the NF service consumer observes.
	

	servAreaRes
	ServiceAreaRestriction
	C
	0..1
	Service Area Restriction as part of the AMF Access and Mobility Policy. Shall be provided for trigger "SERV_AREA_CH".
	

	wlServAreaRes
	WirelineServiceAreaRestriction
	C
	0..1
	Wireline Service Area Restriction as part of the AMF Access and Mobility Policy. Shall be provided for trigger "SERV_AREA_CH".
	WirelineWirelessConvergence

	rfsp
	RfspIndex
	C
	0..1
	RFSP Index as part of the AMF Access and Mobility Policy. Shall be provided for trigger "RFSP_CH".
	

	smfSelInfo
	SmfSelectionData
	C
	0..1
	The UE requested S-NSSAI and UE requested DNN. Shall be provided for trigger "SMF_SELECT_CH".
	DNNReplacementControl

	ueAmbr
	Ambr
	C
	0..1
	UE-AMBR as part of the AMF Access and Mobility Policy. Shall be provided for trigger "UE_AMBR_CH".
	UE-AMBR_Authorization

	ueSliceMbrs
	map(SliceMbr)
	C
	1..N
	One or more updated subscribed UE-Slice-MBR(s). Shall be provided for the "UE_SLICE_MBR_CH" policy control request trigger.
The key of the map is the S-NSSAI to which the UE-Slice-MBR belongs.
	UE-Slice-MBR_Authorization

	praStatuses
	map(PresenceInfo)
	C
	1..N
	If the Trigger "PRA_CH" is reported, the UE presence status for tracking area for which changes of the UE presence occurred shall be provided. The "praId" attribute within the PresenceInfo data type shall also be the key of the map. The "presenceState" attribute within the PresenceInfo data type shall be supplied. The "additionalPraId" attribute within the PresenceInfo data type shall not be supplied. The "praId" attribute within the PresenceInfo data type shall include the identifier of an individual presence reporting area.
	

	userLoc
	UserLocation
	C
	0..1
	The location of the served UE shall be provided for trigger "LOC_CH".
	

	allowedSnssais
	array(Snssai)
	C
	1..N
	Represents the Allowed NSSAI in the 3GPP access and includes the S-NSSAIs values the UE can use in the serving PLMN. It shall be provided for trigger "ALLOWED_NSSAI_CH".
	SliceSupport, DNNReplacementControl

	mappingSnssais
	array(MappingOfSnssai)
	O
	1..N
	The mapping of each S-NSSAI of the Allowed NSSAI to the corresponding S-NSSAI of the HPLMN. It shall be provided for trigger "ALLOWED_NSSAI_CH" if available.

If the feature "MultipleAccessTypes" is supported, this attribute contains also the mapping of the Allowed NSSAI in the non-3GPP access to the corresponding S-NSSAI of the HPLMN.
	DNNReplacementControl

	n3gAllowedSnssais
	array(Snssai)
	C
	1..N
	Represents the Allowed NSSAI in the non-3GPP access and includes the S-NSSAIs values the UE can use in the serving PLMN. It shall be provided for trigger "ALLOWED_NSSAI_CH" when the feature "MultipleAccessTypes" is supported.
	SliceSupport, MultipleAccessTypes, DNNReplacementControl

	accessTypes
	array(AccessType)
	C
	1..N
	The Access Types where the served UE is camping. Shall be provided for trigger "ACCESS_TYPE_CH". 
	MultipleAccessTypes

	ratTypes
	array(RatType)
	C
	1..N
	The 3GPP RAT Type and non-3GPP RAT Type where the served UE is camping. Shall be provided for trigger "ACCESS_TYPE_CH".
	MultipleAccessTypes

	traceReq
	TraceData
	C
	0..1
	Trace control and configuration parameters information defined in 3GPP TS 32.422 [18] shall be included if trace is required to be activated, modified or deactivated. For trace modification, it shall contain a complete replacement of trace data. For trace deactivation, it shall contain the Null value.
	

	guami
	Guami
	O
	0..1
	The Globally Unique AMF Identifier (GUAMI) shall be provided by an AMF as service consumer.
	


Based on above, it is clear from stage 3 description, UE slice AMBR has a independent IE in AMF/PCF interface, therefore Moderator suggest to have option 2 as baseline.
Option 2:  AMF provides UE Slice MBR in the way as UE AMBR.

Proposal 2-1: AMF provides UE Slice MBR in the way as UE AMBR in NGAP.
Q2-3: Please provide your view on proposal.
	Company
	Do you agree the  proposal.
	Comment

	ZTE
	Yes
	

	Huawei
	Not yet
	Good reference to SA2 specs described above. 

But we have different undersandings from the above proposal. E.g, in PDU session setup/modification procedures in TS 23.502, there are no Slice-MBR related transfer from AMF to the NG-RAN. Only the following is described in section 4.3.2.2.

- The (R)AN may reject the addition or modification of a QoS Flow, e.g. due to handling of the UE-Slice-MBR. 



	Samsung
	Yes
	Reply to HW, in TS 23.502, there are no UE-AMBR transfer from AMF to the NG-RAN in PDU session setup/modification procedures either.

And you may also find that UE-AMBR and List of UE-Slice-MBR(s) always appear together in the procedures in TS 23.502.

Based on the above, we think the UE-Slice-MBR is just the same as UE-AMBR, but only used in different dimensions in NG-RAN.

	Ericsson
	Agree with proposal 2-1
	We believe that the S-MBR has a similar role as the UE AMBR. By adding the S-MBR inside the Allowed NSSAI we create an unnecessary signalling of information to the RAN.

If the S-MBR needs to be updated, for example, the RAN needs to receive the whole Allowed NSSAI, which has most likely not changed. This is unnecessary.

By signalling the S-MBR in the same messages as the UE-AMBR we allow to update the S-MBR for active UP sessions, whenever the S-MBR changes or whenever the S-MBR is needed for a given slice. This is possible by adding the S-MBR in PDU Session Resource Setup Request, for example. 

Note that the Allowed NSSAI may be signalled to the UE when there is no active UP at all, e.g. in CONNECTION ESTABLISHMENT INDICATION or INITIAL UE MESSAGE. This implies that the RAN needs to unnecessarily store S-MBR values for slices that may never have an active UP connection

	Qualcomm
	Yes
	Our initial view was fairly marginal, so can be fine with this as a way forward.

	Verizon
	Yes
	No strong view, S-MBR can signaled in the same way as UE-AMBR or within Allowed NSSAI. The proposal here has probably some merits in terms of signaling, we are fine to go with it.  

	
	
	

	
	
	

	
	
	


For Target NSSAI:
During the first round discussion, we achieved following agreement:

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

- INITIAL CONTEXT SETUP REQUEST

- DOWNLINK NAS TRANSPORT

It is better to consider provide initial CR on this feature. One company volunteer to update CR based on above agreement and it seem the related description in R3-215253 is in good shape, Moderator suggest to accept the CR with only keeping Target NSSAI part.

Proposal 2-2: Agree R3-21xxxx was R3-215253 to introducing Target NSSAI in NGAP.

Please Huawei provide updated version for further check.
Q2-4: Please provide your view on proposal.
	Company
	Do you agree the  proposal.
	Comment

	ZTE
	Yes
	

	Huawei
	Yes
	Thanks to the moderator!

	Samsung
	Yes
	In addition, we suggest to summarize some open issues for the next meeting, which can be a good guidance.

We prefer further discuss below open issues:

Left issues of interface impacts for introducing Slice MBR (details depend on 2nd round discussion)

Dual connectivity based on the Target NSSAI and the corresponding RFSP index from the CN

Any new requirements from SA2.

	CMCC
	Yes
	

	Qualcomm
	Yes
	

	Verizon
	Yes
	

	
	
	

	
	
	

	
	
	


First Round Discussion

Impact on RAN slicing of UE slice MBR
NGAP impact
Companies in [1][2][5] thinks UE Slice MBR IE should be carried in Allowed NSSAI IE, namely as part of the following messages:

Initial UE Context Setup Request
Handover Request 

PATH SWITCH REQUEST ACKNOWLEDGE
DOWNLINK NAS TRANSPORT
CONNECTION ESTABLISHMENT INDICATION

INITIAL UE MESSAGE

REROUTE NAS REQUEST

UE INFORMATION TRANSFER

UE CONTEXT MODIFICATION REQUEST[5]
Companies in [4][7][8] thinks signal the  UE Slice MBR in a way similar to the UE AMBR.namely as part of the following messages:

Initial UE Context Setup Request
Handover Request
Path Switch Request Ack
Downlink NAS Transport
PDU Session Resource Setup Request 

UE Context Modification Request

It can be observed from the above options that the common part would be the first four messages in NGAP.
Proposal 1: To carry UE slice MBR information in the following messages of NGAP:

Initial UE Context Setup Request

Handover Request

Path Switch Request Ack

Downlink NAS Transport

Q1: Please provide your view on Proposal.
	Company
	Do you agree the  proposal.
	Comment

	ZTE
	Yes
	

	Samsung
	Yes
	

	LGE
	Yes
	

	Huawei
	Yes
	Then we can consider other NGAP messages on this basis. 

	CMCC
	Yes
	

	CATT
	Yes
	

	Nokia
	Partly
	OK for NGAP Initial UE Context Setup Request, Handover Request and UE Context Modification. 

Other messages are not needed. Can be put FFS if you like.

Reason is that according to TS 23.502, the list of SMBRs is sent as part of the UE triggered service request. Please check TS 23.502.

	Qualcomm
	Yes
	

	Ericsson
	Conditional yes
	Although we are fine with including the S-MBR in the four messages above we do not understand the value of agreeing to one part of the solution. It is typical that a UE consumes all its available data volume while consuming a service and that the MBR of this UE is reduced. This would call for signalling of the S-MBR in the UE context modification procedure, for example. So we can agree to the introduction of the S-MBR in the messages mentioned only if all use cases are addressed in the end, i.e. only if the S-MBR is added also in other procedures. 


Given the fact two options provided in this meeting, the proposal is aiming to got progress in this meeting. Based on majorities view, we got following un-controversial conclusion.
Conclusion 1:  To carry UE slice MBR information at least in the following messages of NGAP:

Initial UE Context Setup Request

Handover Request

The different part of the impact due to different understanding of the SA2 specification.

Option 1[1][2][5] thinks UE Slice MBR IE should be carried in Allowed NSSAI IE, based on the description in SA2 as following: 

	5.15.13
Support of data rate limitation per Network Slice for a UE

A UE subscription information may include an optional Slice Maximum Bit Rate for the UE (Subscribed UE-Slice-MBR) for an S-NSSAI, which applies for 3GPP access type only. The Subscribed UE-Slice-MBR includes a UL and a DL value. If a Subscribed UE-Slice-MBR is associated to an S-NSSAI in the subscription information, it is provided by the AMF to the RAN when the AMF provides the Allowed NSSAI for the UE to the RAN as UE-Slice-MBR QoS parameter. The UE-Slice-MBR QoS parameter is defined in clause 5.7.2.6. If the Subscribed UE-Slice-MBR for a UE changes, the AMF updates UE-Slice-MBR in the RAN accordingly.




While Option 2 [4][7][8] thinks to carry UE Slice MBR IE in a way like UE AMBR.

	23.501: 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. In particular, the RAN shall enforce this UE-Slice-MBR as follows:

As described in TS 23.502, “AMF to (R)AN: N2 Request (N2 SM information received from SMF, security context, Mobility Restriction List, UE-AMBR, List of UE-Slice-MBR(s) (optional and for 3GPP access type only),” a list of UE-Slice-MBR(s) should be transmitted from AMF to RAN, and this IE is an optional IE.


Q2: Please provide your view on options.
	Company
	Option 1/2/other
	Comment

	ZTE
	Option 2
	1:  “ AMF to the RAN when the AMF provides the Allowed NSSAI for the UE to the RAN as UE-Slice-MBR QoS parameter” does not mean the IE should be carried in Allowed NSSAI IE.

Take “INITIAL UE MESSAGE” as an example, in this message Allowed NSSAI is contained but UE-Slice-MBR should not contain in this IE.

2: Allowed NSSAI IE does not contained in XnAP while in order to enforce rate limitation, while for UE-AMBR or UE slice MBR, MN and SN should to negotiate the information.

So in general the parameter is similar as UE-ABMR and signalling in option 2 should take as baseline in RAN.

	Samsung
	Option 2
	We think the interface impacts of UE-Slice-MBR are the same as UE-AMBR

	LGE
	Option 2
	Our understanding is that this new IE can be added as in UE-AMBR.

	Huawei
	Option 1 is preferred
	First option 1 is clearly specified in 5.15.3 of 23.501, and the allowed NSSAI is widely described in SA2 specifications.

Second the NGAP specification impact could be minimized, compared to option 2. For example, the allowed NSSAI is mandatory in the NGAP INITIAL CONTEXT SETUP REQUEST/HANDOVER REQUEST/PATH SWITCH REQUEST ACK message, there is no need to replicate the slice list again. 

And for option 2, it has to consider whether the new slice list includes the whole set of allowed NSSAI, or just S-NSSAIs associated with the PDU sessions etc. Then the NG-RAN node may cross-check and additional handling for the new slice list and Allowed NSSAI, which actually is not necessary.  

About the other interfaces, we can introduce the UE-slice-Maximum bit rate IE instead. 

	CATT
	Option 1
	Agree with Huawei, carry this information allowed NSSAI can minimize the effort on the specification. 
In option2, the slice list should be subset or whole-set of the allowed slice. But the SA2 already state the AMF always provide the UE-slice-AMR for allowed NSSAI. i.e. the slice list always equal to allowed slice 

	Nokia
	Option 1
	Agree with Huawei and CATT.

Also please check TS 23.501/23.502. The list is clearly sent as part of the Allowed NSSAI (23.501) – as an optional element to be included only within the following messages: Initial Context Setup, Handover Request, UE Context Modification Request (23.502). This is then stored in UE context of the RAN node.

	Qualcomm
	Either – marginally option 1
	We assume that absence of the IE would be taken as no limit, and would be a possible case since optional. In that case, whether to tie to Allowed NSSAI or a separate list seems similar. Option 1 has the advantage that no random slices are provided (unlike option 2), but on the other hand, there seems to be little value in the slice MBR of slices without active PDU sessions. On balance perhaps option 1 is slightly more robust as it should not change while UE is in the RA, even if information might be redundant.

	Ericsson
	Option 2
	If the S-MBR is used to regulate the bit rate of slices “which have an active user plane”, then there is no point signalling the S-MBR for each Allowed S-NSSAI because such S-NSSAI most likely has no active user plane. A UE can have up to 8 S-NSSAIs in the allowed list and all UE implementations today support the use of 1 slice at the time. That means that the if Option 1 is chosen, the RAN will need to store 7 S-MBR values for slices that do not have an active UP and that maybe will never have. This is inefficient. 

Besides, if the S-MBR needs to be changed, the whole list of Allowed NSSAI will need to be signalled, which is unnecessary. Likewise, if the Allowed NSSAI list needs to be changed, all the S-MBR values will likely need to be signalled too. 

The impact of Option 2 on the specifications is negligible as it involves adding a list of up to 8 S-NSSAIs and an integer for each of them. 

Finally, if we are in agreement that the S-MBR can be transferred over F1, E1 and Xn in the same way as the UE AMBR, then it seems only logical to follow the same approach over the NG.  


Based on above, views are quite diversity. Some argues RAN impact should be strictly refer to the description in core network specification. Some notice  it is possible to modification of the information which is not described in Core network. Some focus only on NGAP impact while others thinks all related interfaces should be taken into account. 
Conclusion: Signalling impact of introduce UE Slice MBR in NGAP has following options: 
Option 1:  AMF provides UE Slice MBR nested in Allowed NSSAI.
Option 2:  AMF provides UE Slice MBR in the way as UE AMBR.

Note: Solutions should not introduce discrepancy with core network specification

Note: Solutions should take impact of E1,F1,Xn,NG together into account.

Note: Solutions should consider update of Slice MBR without impact Allowed NSSAI.
UE-Slice-MBR for MR-DC scenario
Companies in  [8]thinks the impact of UE-Slice-MBR should consider MR-DC scenario,in this case MN and SN node should co-ordinate to meet the requirement together. For UE AMBR, it is MN takes the role of decision to allocate quota between MN and SN. Similar as UE AMBRE, it is reasonable to follow the same principle for UE-Slice-MBR. :

Proposal : The MN decides the split of DL UE AMBR bit rate limits among the MN and the SN. The NG-RAN node that hosts the PDCP entity enforces the respective DL UE Slice MBR bit rate limits. The NG-RAN node that hosts the MAC entity enforces the respective UL UE Slice MBR bit rate limits.

Company [7] propose: RAN3 agrees to introduce a List of SN UE- Slice-MBR (s) in S-NODE ADDITION REQUEST message and S-NODE MODIFICATION REQUEST in TS 38.423, to support the UE-Slice-MBR enforcement in dual connectivity scenario.

At this stage ,The Moderator would to take stage 2 as first priority and would like to consider following proposal at first. Detail messages can be consider later.
Proposal 2: The MN decides the split of DL UE AMBR bit rate limits among the MN and the SN. The NG-RAN node that hosts the PDCP entity enforces the respective DL UE Slice MBR bit rate limits. The NG-RAN node that hosts the MAC entity enforces the respective UL UE Slice MBR bit rate limits.

Q3: Please provide your view on proposal.
	Company
	Yes/No
	Comment

	ZTE
	Yes
	

	Samsung
	Yes
	

	LGE
	Yes
	

	Huawei
	Yes with comment
	The proposal should be applicable to both DL and UL. So the first sentence should be updated “The MN decides the split of DL/UL UE AMBR bit rate limits among the MN and the SN”



	CMCC
	Yes with comment
	Replace all ‘UE AMBR’ in the proposal to ‘Slice MBR’ since we are talking about Slice MBR.

	CATT
	Yes
	

	Nokia 
	Yes with rewrite
	The MN decides the split of DL and UL Slice MBR bit rate limits among the MN and the SN. The NG-RAN node that hosts the PDCP entity enforces the respective DL Slice MBR bit rate limit. The NG-RAN node that hosts the MAC entity enforces the respective UL Slice MBR bit rate limit.

	Qualcomm
	Yes
	This can be taken as a WA unless something is found broken. Rewrites are needed.

	Ericsson
	Yes
	Agree with Nokia´s rewrite


Conclusion: Take following proposal as start point.
Proposal: The MN decides the split of UL and DL UE Slice MBR bit rate limits among the MN and the SN. The NG-RAN node that hosts the PDCP entity enforces the respective DL UE Slice MBR bit rate limits. The NG-RAN node that hosts the MAC entity enforces the respective UL UE Slice MBR bit rate limits.

UE-Slice-MBR for RAN split scenario

One company in [8] thinks the impact of UE-Slice-MBR should consider RAN split scenario, in this case CU-CP,CU-UP and DU node should co-ordinate to meet the requirement together. For UE AMBR, it is CU-CP takes the role of decision to allocate quota between nodes. Similar as UE AMBRE, it is reasonable to follow the same principle for UE-Slice-MBR. :

Proposal : The CU-CP decides the split of DL UE AMBR bit rate limits among the CU-UP and DU. The NG-RAN node that hosts the PDCP entity enforces the respective DL UE Slice MBR bit rate limits. The NG-RAN node that hosts the MAC entity enforces the respective UL UE Slice MBR bit rate limits.  
One company in [7]  propose: Proposal 3, RAN3 agrees to introduce a List of UL UE-Slice-MBR(s) in UE CONTEXT SETUP REQUEST message and UE CONTEXT MODIFICATION REQUEST message in TS 38.473, to support the UL UE-Slice-MBR rate control in gNB-DU,

Proposal 4, RAN3 agrees to introduce a List of UE-DL-Slice-MBR (s) in BEARER CONTEXT SETUP REQUEST message and BEARER CONTEXT MODIFICATION REQUEST message in TS 38.463, to support the DL UE-Slice-MBR enforcement in RAN.

One company in [11] propose: 

For E1 interface:

BEARER CONTEXT SETUP REQUEST
BEARER CONTEXT MODIFICATION REQUEST
For F1 interface:

UE CONTEXT SETUP REQUEST

UE CONTEXT MODIFICATION REQUEST

At this stage ,The Moderator would to take stage 2 as first priority and would like to consider following proposal at first. Detail messages can be consider later.
Proposal 3: The CU-CP decides the split of DL UE AMBR bit rate limits among the CU-UP and DU. The NG-RAN node that hosts the PDCP entity enforces the respective DL UE Slice MBR bit rate limits. The NG-RAN node that hosts the MAC entity enforces the respective UL UE Slice MBR bit rate limits.
Q4: Please provide your view on proposal.
	Company
	Yes/No
	Comment

	ZTE
	Yes
	

	Samsung
	Yes
	

	LGE
	Yes
	

	Huawei
	Yes with comment
	The first sentence seems misleading. 

It can be reworded as “The CU-CP decides the split of DL UE Slice AMBR bit rate limits among the CU-UP and DU”

	CMCC
	Yes with comment
	Replace all ‘UE AMBR’ in the proposal to ‘Slice MBR’ since we are talking about Slice MBR.

	CATT
	Yes
	

	Nokia
	Yes with rewrite
	The CU-CP decides the split of DL Slice MBR bit rate limit among the CU-UP(s). The CU-UP enforces the respective CU-UP DL Slice MBR bit rate limit. 
The CU-CP decides the split of UL Slice MBR bit rate limit among the DU(s). The DU enforces the respective DU UL Slice MBR bit rate limit.

	Qualcomm
	Yes
	But see Huawei and CMCC comments, etc

	Ericsson
	Yes
	Agree with Nokia´s rewrite


Conclusion: Take following proposal as start point.
Proposal: The CU-CP decides the split of DL Slice MBR bit rate limit among the CU-UP(s). The CU-UP enforces the respective CU-UP DL Slice MBR bit rate limit. 

The CU-CP decides the split of UL Slice MBR bit rate limit among the DU(s). The DU enforces the respective DU UL Slice MBR bit rate limit.

Target NSSAI

One company in [9] propose-to introduce Target NSSAI IE in the following messages for NGAP including: 
INITIAL CONTEXT SETUP REQUEST

HANDOVER REQUEST

PATH SWITCH REQUEST ACKNOWLEDGE

DOWNLINK NAS TRANSPORT

Connection Establishment Indication

AMF CP RELOCATION INDICATION

UE INFORMATION TRANSFE

REROUTE NAS REQUEST

One company in [10] propose Introduce the Redirection Assistance Information IE containing the Target NSSAI IE and the corresponding Index to RAT/Frequency Selection Priority IE in the INITIAL CONTEXT SETUP REQUEST message and DOWNLINK NAS TRANSPORT messsage.

One company in [11] propose :
The Target NSSAI and the corresponding RFSP index are delivered over the following NGAP messages:

INITIAL CONTEXT SETUP REQUEST

DOWNLINK NAS TRANSPORT

RAN3 is kindly asked to discuss to setup the dual connectivity based on the Target NSSAI and the corresponding RFSP index from the CN.

The common part of the proposals are :

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

INITIAL CONTEXT SETUP REQUEST

DOWNLINK NAS TRANSPORT

Q5: Please provide your view on this proposal. 

	Company
	Yes/No
	Comment

	ZTE
	Yes
	

	Samsung
	Yes
	We also think we should further discuss setup the dual connectivity based on the Target NSSAI and the corresponding RFSP index from the CN as proposed in R3-215252, it can be one of the open issues for the next meeting.

	LGE
	Yes
	At least, we can add Target NSSAI IE in INITIAL CONTEXT SETUP REQUEST message and DL NAS TRANSPORT message.

	Huawei
	Yes
	Thanks to Samsung pointing to R3-215252. 

This is a new issue worthy consideration. For example, 

If the target NSSAI includes a subset of the S-NSSAIs in the Allowed NSSAI, whether to setup the dual connectivity. 

If the target NSSAI includes a subset of the S-NSSAIs not in the Allowed NSSAI, while the neighboring node supports them, the potential impacts to setup the dual connectivity can be discussed. 

	CMCC
	Yes
	

	CATT
	Yes
	

	Nokia
	Yes
	

	Qualcomm
	Yes
	

	Ericsson
	Yes, but
	We support signaling of the Target NSSAI in the same messages where the Allowed NSSAI can be transmitted. 


Conclusion: 
Proposal 4: To introduce Target NSSAI IE at least in the following messages for NGAP:

INITIAL CONTEXT SETUP REQUEST

DOWNLINK NAS TRANSPORT

 Issue in SSC mode 3

One company [7]  thinks if network slice admission control is performed in NG-RAN, there will be an issue in SSC mode 3 that service continuity cannot be kept.

Proposal 5: RAN3 acknowledges the issue in SSC mode 3 operation when network slice admission control is performed.

Proposal 6, RAN3 to introduce an SSC mode indication or the related information (e.g. the old PDU session id and/or the left PDU session address lifetime) in NGAP to help the serving gNB to handle the new PDU session of SSC mode 3 in an exceptional manner
Q6: Please provide your view on Proposals.
	Company
	Do you agree the  proposals.
	Comment

	ZTE
	Wait for SA2’s progress
	The same situation is also apply to UE AMBR if the issue identify.

And as far as I know, the same proposal also provide to SA2. Considering SA2 will take care of SSC mode 3, would suggest to wait for SA2’s progress.

	Samsung
	Yes
	Reply to ZTE, the difference is that UE-AMBR is not used for admission control, it only used for rate control for all the admitted non-GBR flows. But UE-Slice-MBR is used for UE level slice admission control, which is a new requirement from SA2, i.e. “Whenever a request for a GBR QoS Flow establishment or modification is received, the RAN admission control shall ensure that the sum of the GFBR values of the admitted GBR QoS Flows is not exceeding the UE-Slice-MBR and, if the QoS flow cannot be admitted, the RAN shall reject the establishment/modification of the QoS Flow”,

To further clarify, we should also distinguish this UE level slice admission control from the legacy cell level slice admission control. In our understanding, this issue is also existed in legacy cell level slice admission control, but the impact may not be huge. A cell may serve a large number of UEs, a cell level slice resource is much larger than the UE level slice resource. E.g. the cell level slice source can be 20Gbps (according to some commercial networks), a UE-Slice-MBR may be only 10Mbps, when UE level slice admission control is performed, the possibility of PDU session setup (if GFBR>5Mbps) failure is much higher than the possibility in cell level slice admission control.

This new UE level slice admission control is performed in NG-RAN node, it would be better to discuss this issue in RAN3, SA2 may need RAN3 inputs for their further discussion. 

	LGE
	Wait for SA2’s progress
	Same view with ZTE

	Huawei
	pending SA2
	This was discussed at previous SA2 meeting (SA2-2107268) but postponed. This should be discussed in SA2 first. 

	CMCC
	Pending SA2
	Although we are unclear about whether the discussion is postponed in SA2, we can obtain that this admission control requirement is from SA2, and CN is involved when setting up new PDU session in SSC mode 3, then CN should be responsible to avoid such occurrence when requesting the PDU session resource setup. So it would be better for SA2 to take care of such discussion for now.

	CATT
	Wait for SA2’s progress
	Same view with ZTE

	Nokia
	Wait for SA2’s progress
	Same view with ZTE.

	Qualcomm
	Would like to see SA2 feedback
	First, there is a comment from Samsung above that UE-AMBR is not used for admission. Actually this is not correct, and both in reasons for change for SA2 CRs, and I believe also in SA2 text, this is clearly stated.

So the possible problem is not new, though it may be more obvious now.

Then it seems reasonable that this in control of the CN, and so the CN could also take actions (theoretically the AMF in this case could increase the slice MBR temporarily...or even give a temporary no limit indication...). Similarly for other use cases where admission might fail, as long as the AMF is in control of what might trigger a rejection. So we would really prefer to have a clear indication from the SA2 side.

	Samsung2
	
	We are fine if majority want to wait SA2 feedback.

Reply to QC:

I’m a little surprised of QC’s doubt on our understanding of UE-AMBR, I just checked the latest TS 23.501-h20, the SA2 text is very clear, there’s no UE-AMBR admission control, UE-AMBR is used to limit the aggregate bit rate of all Non-GBR QoS flows, and it is not applicable to GBR QoS flows. That’s the difference from UE-between UE-AMBR and UE-Slice-AMBR.

“-
per UE Aggregate Maximum Bit Rate (UE-AMBR).

The UE-AMBR limits the aggregate bit rate that can be expected to be provided across all Non-GBR QoS Flows of a UE. Each (R)AN shall set its UE-AMBR to the sum of the Session-AMBR of all PDU Sessions with active user plane to this (R)AN up to the value of the UE-AMBR received from AMF. The UE-AMBR is a parameter provided to the (R)AN by the AMF based on the value of the subscribed UE-AMBR retrieved from UDM or the dynamic serving network UE-AMBR retrieved from PCF (e.g. for roaming subscriber). The AMF provides the UE-AMBR provided by PCF to (R)AN if available. The UE-AMBR is measured over an AMBR averaging window which is a standardized value. The UE-AMBR is not applicable to GBR QoS Flows.”

If our understanding is not correct or we missed something, could QC provide related CRs or SA2 text to prove this? Thanks.

	Ericsson
	Wait for SA2´s progress
	It could however be argued that the S-MBR is a tool to limit the bit rate for a given slice and for a given UE. 

If a service consumes more resources (e.g. because the service requires two UP connections) then that is a heavier service and should be counted in the S-MBR. Namely, it is not straightforward to think that an SSC mode 3 PDU Session will be in part S-MBR quota free. In the end, the resources the SSC mode 3 service requires will be taken away from other users… 


Conclusion:  issue in SSC mode 3 can wait for SA2’s progress.
Lack of S-MBR Enforcement at the RAN

In R3-215225 the following from TS23.501 is quoted:

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.
It is explained that the RAN may not support enforcement of the S-MBR. Additionally, enforcement of the S-MBR may not be feasible at the RAN. This is because of channel grouping, as it was discussed when the highlighted text above was added.

R3-215225 also points at the fact that SA2 has added another solution for enforcement of the S-MBR at the PCF, as described in TS23.503.

In light of the above, the following is therefore proposed:

Proposal 2: It is proposed that, at reception of the S-MBR, the RAN shall be able to reply to the AMF with information indicating that the S-MBR enforcement is not-supported or not-feasible or supported-and-feasible

Proposal 4: It is proposed that the AMF may take into account the indication from the RAN about lack of enforcement of the S-MBR in order to decide whether to trigger S-MBR enforcement via the PCF  

Companies are invited to provide their views on whether the above proposals are feasible and beneficial.

	Company
	Comment

	Ericsson
	There needs to be a way to let the AMF know that S-MBR cannot be enforced at the RAN. If this is not in place, there is a clear interoperability issue where the AMF believes that S-MBR is enforced, but the RAN cannot enforce it. This leads to the UE having a “free ride” on the used slices. We therefore support this simple solution, which is also in line with SA2 specifications

	Huawei
	We understand there are two aspects. 

If this is related to node capability, we would prefer to leave it to OAM. 

If this is about RAN admission failure due to the slice-AMBR, a failure cause would be enough. 

	Nokia
	Out of scope. This proposal is not aligned with SA2 specifications and is clearly in the remit of SA2. It is not obvious that PCF can do any better and whether it is worth signaling to PCF is an SA2 discussion first. 

	Samsung
	The can also be applied to UE-AMBR, but why there’s no such requirement to notify AMF that UE-AMBR cannot be enforced before? 
In our views, the core network can monitor the traffic, if the bit rate is not enforced by RAN, i.e. the actual bit rate exceeds the MBR, CN can know it, seems no need the indication from RAN.

Maybe this should be discuss in SA2 first.

	ZTE
	We also shown concern on this enhancement, because it is not described in Core network specification that AMF need aware the UE slice AMBR enforcement result. 

Coordinate with SA2 at first.

	Ericsson
	As a clarification, this proposal comes from the fact that 23.501 states clearly that it may not be feasible for the RAN to enforce the S-MBR. This is not the case for UE-AMBR. How would the AMF know that the S-MBR cannot be enforced. Would the AMF believe it is enforced when the RAN is not limiting per slice traffic? It seems obvious and clear that a solution is needed to notify the AMF of a failed S-MBR enforcement. We could also trigger an LS to SA2 if needed but we cannot leave this problem unsolved.

	Nokia
	The current SA2 model is to have operaor decide to use the SMBR or the PCF fragmentation method. Any optimization to introduce an “hybrid “ mode should be raised in SA2.

	
	


Conclusion: Take following proposal as start point.
Proposal : FFS on Lack of S-MBR Enforcement at the RAN.
Conclusion, Recommendations [if needed]

If needed
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