
SA WG2 Meeting #S2-143E
S2-2100515

24 Feb-9 Mar, 2021, Electronic, Elbonia


Source:
ZTE 

Title:
Pre SA2#143E e-meeting Email Discussion
Document for:
Information

Agenda Item:
8.4.1

Work Item / Release:
FS_eNS_Ph2 / Rel-17

Abstract of the contribution: This contribution provides summary of  Pre SA2#143E e-meeting Email Discussion.
1.
Issues for FS_eNS_Ph2 
1.1
Key Issue #3: limitation of data rate per network slice in UL and DL per UE
1.1.1
Issue Description
For key issue 3 we have categorized the solutions into 3 categories 
-
Category A1: Those enforcing the Slice-MBR in the UPF, in CN i.e. solution #13.

-
Category A2: Enforcing SMBR in the RAN and also admitting GFBR aggregate for the slice only up to the SMBR at the admission control time in the RAN, i.e. solution #22,

-
Category B: Those ensuring that the Slice-MBR limits the aggregated MBR and GBR for QoS flows of established PDU sessions and related QoS flows, i.e. solution #20, #21 and #37. Enforcement is done using the existing QoS parameter

1.1.2
Companies View
Question 1) Whether UPF based solution (Category A1) should be supported for KI#3。
	Company Name 
	Company View
(Yes/No)
	Notes(Justifications)

	Nokia
	NO
	It is not so that UPFs can always be shared across UPFs

	Ericsson
	No
	Enforcing the Slice-MBR in the UPF may require same UPF is selected. It is difficult to foresee the selection of same I-UPF/UPF for all PDU sessions in a slice, since it is possible to have different UPFs towards different DNNs, for example, towards IMS and internet.

	Samsung
	No
	It is hardly foreseen to use the same UPF for differerent DNNs. 

	AT&T
	NO
	

	NTT DOCOMO
	No
	

	ZTE
	No
	RAN can enforce the UE-AMBR. The enforcement of Slice-MBR is similar as enforcement of UE-MFBR, therefore we prefer RAN based solution.

	China Mobile
	No
	

	T-Mobile USA
	No
	See ques 2 answer

	Apple
	No
	Same comment as Ericsson: Enforcing the Slice-MBR in the UPF may require same UPF is selected. It is difficult to foresee the selection of same I-UPF/UPF for all PDU sessions in a slice, since it is possible to have different UPFs towards different DNNs, for example, towards IMS and internet.

	Cisco
	No
	There can be multiple UPFs for a UE per slice. Enforcing on multiple UPFs becomes complicated

	Huawei
	/
	As there would be an update, more evaluation is required.



	China Telecom
	Yes
	By i-UPF enforcing DL/UL Slice-MBR and UE enforcing UL Slice-MBR, it has more accuracy and less impact to the network. It has the flexibility to use different UPFs or same UPF for DNNs in a slice.


Question 2) Whether RAN based solution (Category A2) should be supported for KI#3: 

	Company Name 
	Company View
(Yes/No) 
	Notes(Justifications)

	Nokia
	YES
	It is the solution that allows UL and DL control similarly to UE AMBR. 

	OPPO
	Yes
	The slice-AMBR can be enforced similarly to UE-AMBR.

	Ericsson
	No
	Feedback from RAN WGs needs to be considered before any agreement can be made. 
UL Slice-MBR enforcement, without dropping packets, in RAN using existing mechanisms is not feasible.

A RAN based solution would make the scheduling at RAN level inefficient, and it would require RAN to drop packets already transmitted over the air. 

UL rate-shaper/policer in the gNB or CN could enforce a per-slice MBR provided that the application and transport protocol are responsive to congestion signals (packet loss/drop), but as that cannot be assumed it is preferred to not perform such packet drop in UL by NG-RAN.
Only a UE based rate shaper/policer could ensure that other slices/bearers of the same UE get their fair share of resources even if applications on one slice are not responsive to congestion signals.

	Samsung
	Yes
	Based on RAN feedback, it seems feasible to perform slice based data rate enforcement in RAN.

	AT&T
	YES
	If RAN WGs allow it

	NTT DOCOMO 
	Yes
	If RAN WGs agree to support it. 

	ZTE
	YES
	RAN can enforce the UE-AMBR. The enforcement of Slice-MBR is similar as enforcement of UE-MFBR, therefore we prefer RAN based solution.

	China Mobile
	Yes
	RAN can enforce more precise SMBR.

	
	
	

	T-Mobile USA
	Yes
	RAN already enforces UE-AMBR. No restriction on using same PCF/SMF/UPF for all PDU sessions in a slice.

	Apple
	Yes
	SA2 should take into account final feedback from RAN WGs before final agreement on this open issue.

If RAN thinks it is feasible, the slice-AMBR can be enforced in RAN similarly to UE-AMBR.

	Cisco
	Yes
	Single point of enforcement.

	Huawei
	Yes
	As in RAN feedback, RAN can support UE SMBR enforcement in UL and DL, it should be better to have an accurate solution. 

	China Telecom
	No
	It’s not clear if RAN can feasibly perform UL Slice-MBR enforcement. All NG-RAN nodes have to be upgraded.


Question 3) Whether PCF based solution (Category B) should be supported for KI#3: 

	Company Name 
	Company View
(Yes/No) / (Option A/Option B)
	Notes(Justifications)

	Nokia
	Only if RAN does not agree to support the solution category in question 2
	It fragments the rate. If this was a good option it would have been adopted for UE AMBR also,

	Ericsson
	Yes
	A PCF based solution has minimal impacts (impacts only PCF and entity providing the quota e.g. O&M), while it can be enhanced in a generic way e.g. providing accuracy by considering the inactivity in UP to know whether a PDU session is active or not.

	Samsung
	Yes 
	Based on RAN feedback, it’s not clear if UL enforcement can be done by RAN. If not, CN assistance is needed. 

	AT&T
	YES
	

	NTT DOCOMO
	Yes
	If RAN WGs does not agree to support the RAN-based solution in Q2 above.

	ZTE
	No
	RAN can enforce the UE-AMBR. The enforcement of Slice-MBR is similar as enforcement of UE-MFBR, therefore we prefer RAN based solution.

PCF based solution cannot be accurate to enforce the Slice-MBR..

	China Mobile
	Yes only if Q2 can not be supported by RAN
	A method to control the SMBR is needed even if not so precise.

	T-Mobile USA
	No
	See ques 2 answer

	Apple
	Yes
	If RAN WGs thinks RAN enforcement is not feasible, then this solution category is needed.

The impacts of this solution are limited to NSACF or PCF.

	Cisco
	No
	Per UE enforcement is most accurately done at RAN.

	Huawei
	No
	As not all PDU Sessions exchange data at the same time and in the same amount, the UE SMBR (overall data rate) may not even be reached while the data rate of an individual PDU Session may already be restricted. Hence, the UE may often not be able to fully consume the UE SMBR. Furthermore, the partitioning the UE SMBR may even lead to per PDU Session AMBR values that are very low or hardly usable for the individual PDU Sessions.

	China Telecom
	No
	UE may not be able to fully consume the UE Slice-MBR, then some customer may not accept it.


1.1.3
Summary

UPF based solution (Category A1): YES(1), NO(10), Neutral(1)
RAN based solution (Category A2): YES(11), NO(2)

PCF based solution (Category B): YES(7), NO(5). Within the YES companies, 5 companies say YES only if RAN does not agree to support RAN based solution

1.1.4
Proposed Way Forward 
Proposal 1: It is proposed not to consider UPF based solution for normotive work
Proposal 2: It is proposed to agree PCF based solution for normotive work if RAN WGs feedback that the RAN based solution is not feasible.
Proposal 3: It is proposed to agree RAN based solution for normotive work if RAN WGs feedback that the RAN based solution is feasible.

1.2
Key Issue #5: Dynamic adjustment to meet the limitation of data rate per network slice in UL and DL 
1.2.1
Issue Description
For key issue 5 we have categorized the solutions into 3 categories 

-
Category A with enforcement of Slice max bit rate for each UE in RAN (#14,#25).

-
Category B with enforcement of Slice max bit rate in control plan function to control that the accumulate bit rate for all PDU sessions within the Slice do not exceed the Slice max bit rate.(#12,#18, #19, #20, #24).

-
Category C with enforcement of slice max bit rate in the user plane by distributing a quota to UPF for enforcement.(#16).

1.2.2
Companies View
Question 1) Whether RAN based solution (Category A) should be supported for KI#5: 

	Company Name 
	Company View
(Yes/No)
	Notes(Justifications)

If Yes please identify which solutions are prefered

	Nokia
	YES
	It is allowing UL control and limit fragmentation more than solutions relying on session AMBR.
The alternative could be to just enforce at an interconnection point (outside scope of 3GPP)

	Ericsson
	No
	Feedback from RAN needs to be considered. 

A RAN based solution would make the scheduling at RAN level inefficient, and it would require RAN to drop packets already transmitted over the air. See comments to KI3 question 2).

	Samsung
	No
	It is based on authorized bit rate.

	AT&T
	YES
	If RAN WGs allow it

	NTT DOCOMO
	Yes
	If RAN WGs agree to support it. 

	ZTE
	YES
	RAN based solution can provide accurate bitrate enforcement for both UL and DL traffic

	China Mobile
	Yes
	

	T-Mobile USA
	No
	See answer to ques 2

	Apple
	Yes
	SA2 should take into account final feedback from RAN WGs before final agreement on this open issue.

	Cisco
	No
	Calculating ane enforcing per UE MBR to ensure Slice MBR does not exceed is not convincing. KI#3 already handles per UE per slice Quota.

	Huawei
	No
	Partitioning the slice bitrate into (potentially) many per UE bitrates leads to values that are unnecessarily low or even unusable for the individual UEs. At the same time, the overall data rate of the slice may not even be reached yet as not all UEs exchange data at the same time and in the same amount, while the data rate of the slice may be already treated as exceeding the quota even the actual data rate of the slice is still lower than the quota.


Question 2) Whether PCF based solution (Category B) should be supported for KI#5: 

	Company Name 
	Company View
(Yes/No)
	Notes(Justifications)

If Yes please identify which solutions are prefered

	Nokia
	Only if RAN does not agree to support the solution category in question 2
	We should choose a solution reusing KI#3

The alternative could be to just enforce at an interconnection point (outside scope of 3GPP)

	Ericsson
	Yes
	PCF based is solution is preferred, instead of other control plane-based functions.

	Samsung
	No
	It is based on authorized bit rate. 

	AT&T
	YES
	

	NTT DOCOMO
	Yes
	If RAN WGs does not agree to support the RAN-based solution in Q2 above.

	ZTE
	No
	PCF based solution cannot be accurate to enforce the date rate per slice.

	China Mobile
	Yes if the RAN based solution can not be supported
	

	T-Mobile USA
	Yes
	Prefer a PCF based (solution 20) or new NF based solution (solution 12, 18, or 24).

	Apple
	Yes
	If RAN WGs thinks RAN enforcement is not feasible, then this solution category is needed.

We support Solution #24. The impacts of this solution are limited to NSACF.

	Cisco
	Yes
	Solution 24

	Huawei
	No
	Partitioning the slice bitrate into (potentially) many per PDU Session bitrates leads to values that are unnecessarily low or even unusable for the individual PDU Session. At the same time, the overall data rate of the slice may not even be reached yet as not all PDU Sessions exchange data at the same time and in the same amount, while the data rate of the slice may be already treated as exceeding the quota even the actual data rate of the slice is still lower than the quota.


Question 3) Whether UPF based solution (Category C) should be supported for KI#5: 

	Company Name 
	Company View
(Yes/No)
	Notes(Justifications)

If Yes please identify which solutions are prefered

	Nokia
	NO
	This is notallowing UL control over the Radio interface
The alternative could be to just enforce at an interconnection point (outside scope of 3GPP)

	Ericsson
	No
	A description on how the PCF learns about the service distribution in a slice, that is, the amount of traffic that each UPF handles is not mentioned.

	Samsung
	Yes
	UPF based solution can support enforcement of actual bit rate.

	AT&T
	NO
	

	NTT DOCOMO
	No
	

	ZTE
	No
	UPF based solution can provide accurate enforcement of DL date rate per slice. However the UL data rate enforcement may not be accurate.

	China Mobile
	Yes
	UPF based solution is simple for core network control.

	T-Mobile USA
	No
	See answer to ques 2

	Apple
	No
	

	Cisco
	No
	Assumption that same UE lands on same UPF may not be practical. 

	Huawei
	Yes
	The subset of NW Slice maximum data rate quota is distributed to multiple UPFs in the slice and the control function in the UPF is based on the actual data rate of the slice against the local quota. Therefore category C provide more accurate quota control than category A and B.


1.2.3
Summary

RAN based solution (Category A): YES(6), NO(5)

PCF based solution (Category B): YES(8), NO(3).Within the YES companies, 4 companies say YES only if RAN does not agree to support RAN based solution for key issue #3. 3 companies prefers other new NF based solution(e.g. solution #24).
UPF based solution (Category C): YES(3), NO(8)

1.2.4
Proposed Way Forward 

Proposal 1: It is proposed not to consider pure UPF based solution as described in solution #16 for normotive work
Proposal 2: It is proposed to agree Control Plane (PCF or new NF) based solution for normotive work if RAN based solution is not agreed for key issue 3. The selection on PCF based solution or new NF based solution will be decided at SA2#143E meeting.
Proposal 3: It is proposed to have SoH at SA2#143E CC#1 for RAN based solution and Control Plane based solution for normotive work if RAN based solution is agreed for key issue 3. 
NOTE: If we go with Control Plane solution, we need to further discuss 1) new PCF based solution or new NF based solution, 2) whether new NF/PCF takes the actual data rate report from the UPF into account.
1.3
Key Issue #6: Constraints on simultaneous use of the network slice 
1.3.1
Issue Description
For this key issue several solutions(#26, #27, #28,#39) propose that UE is provided with a new rejection cause value of the S-NSSAI, to indicate that it is mutually exclusive to one or more of the S-NSSAIs in the Allowed NSSAI. 

Serveral solutions(#27,#28, #41,#42) proposes that the UE is provided with network slice incompatible information per slice so the UE can efficiently use them to determine the Requested NSSAI. The network slice incompatible information per slice is provided together with Configured NSSAI or together with the Allowed NSSAI
Solution#40 proposes that the UE is provided with network slice incomptible information per SUPI/GPSI.

Some solutions proposes that the slice incompatible information is determined based on SLA, or on UE subscription. There is need to decide  how this slice incompatible information is determined. 
[Ericsson]: Solution #26 provides information to the network to enable a more efficient network selection of S-NSSAIs. However, there is no question regarding such type of solutions e.g. "Assuming the network is in control of selection of Allowed NSSAI, does the network benefit of getting more information from the UE to enable an efficient selection of S-NSSAIs for the Allowed NSSAI?". Is it assumed to leave such discussions to the SA2#143E meeting?

1.3.2
Companies View
Question 1) In addition to the current Rel-15/16 support in the network,whether the UE should additionally be provided with a rejection cause value of the S-NSSAI, to indicate that it is mutually exclusive to the Allowed NSSAI?
	Company Name 
	Company View
(Yes/No)
	Notes(Justifications)

	Nokia
	yes
	This is needed to avoid the UE assuming this is not a supported slice in PLMN or in the RA.

	NEC
	YES
	This is needed to reject the UEs that has requested access to use a network slice that is incompatible with an already another one in use. This use case also applies to UEs that have been provided with the per slice incompatibility information.

	Ericsson
	Yes. See comments
	If the slices that have mutual exclusivity usage are PLMN wide, then depending on the number of slices, available for a specific UE, a reject cause is sufficient. 
Providing more information to the UE would only be beneficial if there are many UEs that have many subscribed S-NSSAIs that are mutually exclusive from each other or if there is also a need to separate the handling in the UE. 

	LGE
	Yes
	To help the UE understand the cause on a reject

	MediaTek
	Yes
	Cause value indicating the reason for rejection could be useful so the UE is still able to request the SNSSAI later

	Samsung
	No (additional information can be provided to the UE, but it’s not rejection)
	We think slice coexistence can be ensured during SM procedure, and minimum impact on MM procedure is preferred. The Allowed NSSAI can be determined as it is, i.e. those S-NSSAIs which are not compatible each other can be included in the Allowed NSSAI. 

The UE logic already supports selection of S-NSSAI among Allowed NSSAI to request a PDU session. In addition, additional information regarding slice compatibility can be provided to the UE, so that the UE can also refer to the slice compatibility information when selecting a S-NSSAI among Allowed NSSAI to request a PDU session. 
In short, the UE is in control of selection of S-NSSAI during SM procedure based on the additional information provided by the network. 

	AT&T
	YES
	

	ZTE
	Yes
	We think it is benefit to notify the UE that the slice is incompatible with the Allowed NSSAI.This is minimum optimization which can be achieved for KI#6

	T-Mobile USA
	No
	Prefer solution where network does not send any new information to UE.

	Apple
	Yes
	This is needed to reject the UEs that has requested access to use a network slice that is incompatible with a slice in use. This use case also applies to UEs that have been provided with the per slice incompatibility information.

	Cisco
	No
	It does not serve the purpose. It may become a trial and error problem for UE. Key issue is how can UE determine compatible slices.

	Convida Wireless
	Yes
	This is needed so that the UE can decide which of the mutually exclusive slices to access and so that the UE knows that the slice is not rejected for some other reason (e.g. the slice is not supported).

	Lenovo
	Yes
	In such way the UE can know that the rejected slice is incompatible with the Allowed NSSAI.

	Huawei
	No
	


Question 2) In addition to the current Rel-15/16 support in the network, whether the UE should be additionally provided with network slice incompatible information so the UE can efficiently use them to determine the Requested NSSAI. If the answer is YES, please indicate how it is done
	Company Name 
	Company View
(Yes/No)
	Notes(Justifications)

If the answer is YES, please provide whether the network slice incompatible information is provided together with the Configured NSSAI, or together with the Allowed NSSAI, or per SUPI/GPSI

	Nokia
	YES
	The UE gets a simultaneous USE calls that is in the UDM for the slices it subscribes to when it registers with the network.

	NEC
	YES
	The UE is provided with the network slice incompatibility for simultaneous usage attribute per network slice and the UE considers it when it needs to trigger a new PDU session (i.e. the UE does not trigger a PDU session on network slice that is incompatible for simultaneous usage with a network slice with an already active PDU session). 

	Ericsson
	See comments
	Providing more information to the UE would only be beneficial if there are many UEs that have many subscribed S-NSSAIs that are mutually exclusive from each other and the S-NSSAIs are dedicated to some application that the network cannot derive or if there is also a need to separate the handling in the UE.

If there will be such UEs, then we prefer the SUPI approach. This approach is preferred when simultaneous network slice usage is subscriber based.

It does not require UE to declare what it supports to the network nor requires any coordination between VPLMN and HPLMN for upgrades since it is backward compatible with existing rel15/Rel16 procedures and mechanism for allowed/configured/subscribed slices. What is not understood is just ignored.

The solution #40 also allows the UE to separate the handling and resources, e.g. user data, inside the UE for S-NSSAIs that are incompatible.


	LGE
	NO
	

	MediaTek
	No
	Not necessary. Rejection cause is sufficient. Other procedures ought to remain unaffected.

	Samsung
	No, but conditionally Yes only if slice coexistence needs to be ensured during MM procedure.
	We think slice coexistence can be ensured during SM procedure. In such case, our view is “No”. 

But, if slice coexistence needs to be ensured during MM procedure, additional information can be provided to the UE, so that the UE can manage to use a subset of Configured NSSAI (i.e. compatible slices only) when generating Requested NSSAI. In short, the UE is in control of selection of S-NSSAI during MM procedure based on the additional information provided by the network.

	AT&T
	YES
	It could provide additional flexibility to the UE in managing sessions from applications on incompatible slices.

	ZTE
	NO
	The slice incompatible information is deployment scenarios and may vary from different areas in the network. For example in one area the AMF supports two slices and in other area the AMF supports three slices. The UE should not be bothered with such network deployment scenarios.

	T-Mobile USA
	No
	Prefer solution where network does not send any new information to UE.

	Apple
	Yes
	Based on the slice compatibility information received by the UE, the UE shall take responsibility of honouring the slice constraints.

	Cisco
	Yes
	Configured NSSAI 

	Convida Wireless
	Yes
	With the configured NSSAI

	Huawei
	No
	


Question 3): How do the home and serving networks determine the network slice incomptible information, Option A) based on SLA; Option B) based on UE subscription; C) based on both SLA and UE subscription
	Company Name 
	Company View
(Option A/Option B/Option C)
	Notes(Justifications)

	Nokia
	OPTION B
	This is a per UE policy hence this is something based on subscription. Different UEs in same slice should be able to recive different constraints. This is also simplert than by SLA which nees update (roaming agreement update!) if ther ei a change in policy in HPLMN.

	NEC
	Option B
	We agree with Nokia that the incompatibility attribute is per UE which allowes different UEs to have different incopatibillity attribute for the same network slice. This actually is one of the aims of this incopatibility attribute to allow different levels of isolation/security not only per network slice but per UE as well. So, it should be a subscription parameter.

	Ericsson
	Option A
	Based on SLA

	LGE
	Option C
	For more flexible way

	MediaTek
	Option A
	We fail to see why this would be a subscription matter. In our understanding, slice incompatible information, if any, is an SLA aspect only.

	Samsung
	Option A
	In our view, slice incompatibility is operator policy due to e.g. the network deployment or SLA between operator and 3rd party service provider. 

The network slicing operation based on SLA is already done for mapping of NSSAI. Mapping of NSSAI is configured in NSSF of VPLMN. We think similar mechanism can be applied for slice incompatibility. 

	AT&T
	Option C
	

	ZTE
	Option A
	In our view there is no scenario that the slice incompatible is different per UE basis. Operators/NGMN need to provide more background information if there is real need.

	T-Mobile USA
	Option C
	

	Apple
	Option C
	We don’t see the need to limit how slice incompatibility policy can be formulated, it may be based on SLA, or UE subscription, or both.

	Cisco
	Option A
	Bringing UE subscription would make it complex.

	Convida Wireless
	Option B
	

	Lenovo
	Option A
	We think slice incompatibility is operator policy based on either 1) network deployment or 2) business requirements from slice customers.

	Huawei
	Option A
	As per Rel-15/16 procedures


1.3.3
Summary

Question 1) In addition to the current Rel-15/16 support in the network,whether the UE should additionally be provided with a rejection cause value of the S-NSSAI, to indicate that it is mutually exclusive to the Allowed NSSAI?
· YES(10), NO(4)

Question 2) In addition to the current Rel-15/16 support in the network, whether the UE should be additionally provided with network slice incompatible information so the UE can efficiently use them to determine the Requested NSSAI. If the answer is YES, please indicate how it is done
· YES(7), NO(5), in addition one company pefers NO for SM procedure, YES for MM procedure; 
Question 3): How do the home and serving networks determine the network slice incomptible information, Option A) based on SLA; Option B) based on UE subscription; C) based on both SLA and UE subscription

· Option A(7), Option B(3), Option C(4) 
1.3.4
Proposed Way Forward 

Proposal 1: It is proposed to agree a new rejection cause value of the S-NSSAI(s), to indicate that it cannot be allowed to be used in conjunction with one or more S-NSSAIs present in the Allowed NSSAI.
Proposal 2: It is proposed to agree that further slice incompatible information is provided to the UE via MM procedure in order to efficiently determine the Requested NSSAI. The details of the network slice incompatible information (with Configured NSSAI, or with Allowed NSSAI, or separated SUPI) and how to determine this information (based on SLA or UE subscription) will be discussed at SA2#143E.
Proposal 3: It is proposed to have SoH to determine whether some priority information of the requested slice is needed for the network to allocate the Allowed NSSAI (sol#26).
1.4
Key Issue #7: Support of 5GC assisted cell selection to access network slice 
1.4.1
Issue Description
For this key issue several UE based solutions(#29,#30) propose that UE is provided with frequency band information per network slice in the Configured NSSAI so the UE can efficiently select proper cell before access the network.

For network based solutions, sol#44 has been supported in Rel-16 and has no impact on the system. But whether it is sufficient for KI#7 depends on RAN WG feedback.

For other network based solution, Sol#17 and Sol#46 propose to steer the UE to prefered frequency band during the Registration procedure, and Sol#31 proposes to steer the UE to prefered frequency band UE during the PDU Session procedure. Sol#45 propose to generate Allowed NSSAI by considering the UE radio capability.
[Huawei]: The solutions for KI#7 listed above are not complete, and the remaining solutions need to be added.
1.4.2
Companies View

[Huawei]: We notice that RAN WGs are working on TR 38.832 in which solutions on RAN side to enable UE fast access to the cell supporting the intended slice, which equals to Requested S-NSSAI during initial registration or Allowed S-NSSAI after that, are studied. With these solutions, RAN is able to resolve the problems identified in the key issue#7,
Question 1) Whether the UE based solutions should be supported for KI#7: 

	Company Name 
	Company View
(Yes/No)
	Notes(Justifications)

If Yes please identify which solutions are prefered

	Nokia
	YES
	This is specially useful for cell selection (before the UE has contacted the network and received priorities

	NEC
	Yes
	This can allow the UE to reselect before accessing the network.

	OPPO
	Yes
	Neither the solution#29 nor the solution #30 is supported
RAN2 is also discussing the AS based solution (e.g. the supported slice information is broadcasted in the SIB). This can also be used for the cell selection.
We believe that frequency band information is AS impact and should avoid the NAS impact as less as possible.


	Ericsson
	See comments in Notes
	The existing 5GS already support the ability to steer UEs to preferred frequencies and also to partition resources, e.g. in NG-RAN, such that some resources are dedicated to a certain S-NSSAI.

The scenario of reserving a specific frequency for an S-NSSAI and not letting other S-NSSAI be used on the same frequency would most likely not be a normal usage for multiple S-NSSAIs as it also makes an inefficient use of radio spectrum. 

A UE based solution impacting the UEs and also completely changing the principles and network planning without the ability to control non-supporting UEs is not realistic. Therefore, at minimum a network-based solution without UE impacts would anyway be required, if reserved frequencies for specific S-NSSAIs is to be supported.


	LGE
	Yes 
	Considering both “UE based” and “Netwrok based”

	MediaTek
	No
	“Proper cell” is misleading in the above. 

We see no reason nor requirements for changing cell selection that could also lead to undue increased interference in the network. 

The network can direct the UE to appropriate spectrum if it sees fit. This is required to handle legacy Rel-15/16 UEs in any case.

	Samsung
	Yes
	A UE based solution can be the most efficient way of achieving this.

	AT&T
	YES
	

	ZTE
	No.
	The frequency band of the slice may be useful for the cell selection. However the core network should not be bothered to configure the frequency band information. 

If RAN2 confirms that the slice is homogeniasly supported within the TA then existing mechanism is enough for this key issue(sol#44).

	China Mobile
	Yes
	UE based solution can help the band selection for S-NSSAI more efficiently.

	T-Mobile USA
	No
	See question 2 answer

	Apple
	Yes
	Legacy UEs can ignore the cell selection assistance information.

	Cisco
	No
	Disclosing frequency information to the UE does not seem right

	Convida Wireless
	Yes
	If the UE is not aware of what bands can be used with its configured slices, then situations will arise where the UE requests slices that cannot operate in the same band and the Network will need to pick what service the UE gets.  We do not think that the network is always able to know what service is most important to the user.

Solution 29 is preferred because solution 30 requires DC and allows the UE to register to slices that are not simultaneously accessible.

	Lenovo
	Yes
	Appropriate UE configuration is useful for cell selection, especially in cases where the UE initiates change to the Requested NSSAI from Idle state. 

If the UE initiates Registration procedure to change the Requested NSSAI from Connected state, the network-based solution can be used.


Question 2) Whether the network based solution(#17, #31,#45,#46) should be supported for KI#7
	Company Name 
	Company View
(Yes/No)
	Notes(Justifications)

If Yes please identify which solutions are prefered

	Nokia
	YES
	It is useful to enable per UE and across UE input in cell reselection, and also to allow the network to steer the UE to the right band if this is feasible.

	NEC
	YES
	To allow the network to steer the UE to a cell from different FB or to trigger dual connectivity with a secondary NoteB on another FB.

	OPPO
	Yes
	It can be used for the legacy UEs to steer the UE to the right FB or establish the DC with other gNB in a different FB.

	Ericsson
	Yes, see comments
	If deployments with reserved frequencies for specific S-NSSAIs is to be supported then at minimum a network-based solution without UE impacts is required and solution #17 is the only available solution with no UE impacts.

Regarding solution #31, the principle of preferred frequencies for S-NSSAIs is good. However, what is essentially proposed by solution #31 is also provided by solution #44 without any impacts to the system i.e. it is a matter of appropriate RRM strategy applied by NG-RAN.

	LGE
	Yes
	Considering both “UE based” and “Netwrok based”

	MediaTek
	Yes
	Compatibility with Rel-15/16 UEs is necessary. This implies network-based solution without UE impact is the only acceptable way forward. 

	Samsung
	Yes
	A network based solution is needed to support legacy UEs. We think solution #17 can be considered for normative work. Other UE based solutions that require DC capability can’t be the general solution to this key issue since the DC is optional capability. 

	AT&T
	YES
	

	NTT DOCOMO 
	Yes
	

	ZTE
	YES
	If RAN2 confirms that the slice is homogeniasly supported within the TA then existing mechanism is enough for this key issue (sol#44).

However solution#17 is one minimum optimization that can be agreed. If the requested NSSAI is not supported within the current TA, this solution can redirect the UE to correct cells in another TA.

	China Mobile
	NO
	UE based is enough.

	T-Mobile USA
	Yes
	Support solutions where RAN steers UE to proper slice and do not support solutions where Core Network sends any new freq band information to UE.

Prefer solutions 17, 44, 45, 46

	Apple
	Yes
	A network-based solution is mandatory to support legacy UEs, but a Rel-17 UE can also rely on network-based solution

	Cisco
	Yes
	#17

RFSP is already existing feature and serves the purpose

	Convida Wireless
	Yes, but network based solutions do not completely address KI#7.
	The network-based solutions are useful for legacy UEs and to allow the network to steer the UE.

	Lenovo
	Yes
	A network-based solution can re-direct the UE to an appropriate cell during Registration procedure from Connected state. 


1.4.3
Summary

UE based solutions: YES(10), NO(5)
Network based solution: YES(14), NO(1). Within the YES companies, 5 companies mention to support sol#17.
Two companies mentioned RAN based solution which will be defined within RAN WGs.
1.4.4
Proposed Way Forward 

Proposal 1: It is proposed to agree the principles (see solution #17) of 5GC deriving and providing to RAN the RFSP for the target NSSAI for allowing RAN to redirect the UE to a cell in another TA supporting the network slices not available in the current TA for normotive work. 
NOTE: This solution can be used to direct a UE to a different TA which is preferred with the Requested S-NSSAI, therefore it is not dependent on RAN feedback on the question whether the slice is homogenously supported within the TA.
Proposal 2: It is proposed make decision on UE based solutions or RAN based solution at SA2#143E after we receives RAN WG2 feedback on the question whether the slice is homogenously supported within the TA.
�The answer is count as YES


�I count this answer as RAN based solution.


�I count this answer with NO





