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1. Introduction
This contribution discusses the incoming LS from SA2 regarding the cell configuration within TA/RA to support Allowed NSSAI [1]. A draft reply LS is also provided in the Appendix.  
2. Discussion
The LS [1] was from SA2 and the action is to ask RAN2 whether it is expected that each cell in the tracking area supports the same S-NSSAI(s) in Rel-15 and Rel-16.
During the following email discussion [AT112-e][250][Slicing] [2], 17 companies shared their opinions on this LS, a brief summary of companies’ options selected toward this question (i.e., Q1.1) is given as follows:
· 7 companies answered “Yes”, i.e., assuming that all cells advertising the same TAC support the same set of S-NSSAIs in Rel-15 and 16.
· 9 companies answered “No”, i.e., not assuming that all cells advertising the same TAC support the same set of S-NSSAIs in Rel-15 and 16.
· 1 company is N/A.
In fact, if one takes an insight into detailed comments provided by companies to this question (cited in Appendix 1), it can be easily seen that even among the companies selecting “Yes” or “N/A”, there are still two of them further clarifying their views by which they believed such a scenario (i.e., all cells in the same TA supporting the same set of S-NSSAI(s)) as asked by SA2 can be one possible deployment supported by Rel-15/16 Specs. In other words, we think the two companies preferred to have no restriction.
Therefore, a more accurate summary of companies’ views towards this question should be that a clear majority of companies (i.e., 11/17) in RAN2 believed that the deployment of Rel-15/16 NW slicing, as asked by SA2, is not the only possible deployment way supported by Rel-15/16 Specs, which possibly support other ways of deployments than the one in SA2’s question.
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Figure 1: Example for slice deployment scenario
From a technical point of view, after some analyses by us, it seems that cells within the same TA(s) supporting the same S-NSSAI(s) should not be a restriction forced by Rel-15/16 Specs either. As shown in Figure 1, consider the scenario where different cells (e.g., cell #1/2/3) on different frequency layers (e.g., F 1/2/3) supporting different slices (e.g., Slice #1/2/3) are deployed with the same coverage in the same TA (e.g., TA #1). In such a deployment scenario, a UE’s Allowed NSSAI can be configured as Slice #1/2/3, and the slice availability will not change in the TA. This scenario fulfils “It is assumed that the slice availability does not change within the UE's registration area.” mentioned in TS 38.300 [3] without the restriction of homogeneous slice deployment in the same TA/RA.
Observation 1: The deployment that cells belonging to the same TAs support the same slice(s) is one possible deployment scenario supported in Rel-15/16, but this does not mean that each cell in the TA has to support the same S-NSSAI (i.e., not the only possible deployment scenario allowed by Rel-15/16 Specs). This fits the understanding of the clear majority in [AT112-e][250][Slicing].

On the other side, TA planning in LTE is based on geographical location, which is beneficial to avoid frequent TAU procedures. In the Rel-17 slice deployment scenario, where the slice is bounded to frequency, if follows the homogeneous assumption, then in the same geographical location, cells will be configured with different TA/RA, which will cause the TAU much more frequently.
Based on the analysis above, we have the following proposal.
Proposal 1: RAN2 informs SA2 that "For Rel-15/16, it is not expected that each cell in the tracking area supports the same S-NSSAI(s)."
A draft reply LS is provided in Appendix 2. 

For the LS [1], it is related to the slice deployment scenario in Rel-15/16. In addition, RAN2 already made the following agreement in RAN2#111-e minutes [4].
TA discussion will not take place in RAN2, we will wait for SA2 input

Therefore, the Rel-17 study for RAN slicing (i.e., discussions for slice based cell (re)selection and RACH) should be independent from TA discussion.
Observation 2: The Rel-17 study for RAN slicing is independent from TA discussion.
3. Conclusion
In this contribution, the incoming LS from SA2 is discussed. It is proposed:
Observation 1: The deployment that cells belonging to the same TAs support the same slice(s) is one possible deployment scenario supported in Rel-15/16, but this does not mean that each cell in the TA has to support the same S-NSSAI (i.e., not the only possible deployment scenario allowed by Rel-15/16 Specs). This fits the understanding of the clear majority in [AT112-e][250][Slicing].
Observation 2: The Rel-17 study for RAN slicing is independent from TA discussion.
Proposal 1: RAN2 informs SA2 that "For Rel-15/16, it is not expected that each cell in the tracking area supports the same S-NSSAI(s)."
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[bookmark: _Hlk56075811]Q1.1: Do you agree that RAN2 assumes that all cells advertising the same TAC support the same set of S-NSSAIs in Rel-15 and 16?
	Company
	Answer
	Comment

	Qualcomm
	Yes 
(but please see comments)
	We need some clarifications on Rapporteur’s description. First, please note that in our drafted LS, the highlighted part by Rapporteur has a word of “normally”:
Therefore, RAN2 believes that a cell broadcasting TAI X shall normally be able to provide appropriate slice resources for all slices associated with TAI X.  

And in the followed paragraph, it also described that some exceptional case (e.g. resource shortage for slice in some cell) may happen in deployment, which is not a normal case.

The same clause also states that “Admission or rejection of access to a slice may depend by factors such as support for the slice, availability of resources, support of the requested service by NG-RAN”. RAN2 thinks that, due to resource shortage, it is possible that a slice may not be available in a cell of TAI X even if declared in the list associated with TAI X by the respective RAN node.

In simple word, our view is summarized as:
1) RAN2 should follow the principle that slice uniform availability in TA (or RA) defined in Rel-15/Rel-16. 
2) RAN2 also needs to indicate SA2 that it is possible that a slice may not be available in a cell (e.g. due to resource shortage) in deployment, i.e. an S-NSSAI in the Allowed NSSAI may not be always available in every cell of the TA/RA.
3) For Q1 of SA2 LS, RAN2 don’t need to explicitly say “Yes” or “No”, but just need to inform SA2 the above 2 RAN2 understandings. 

	Nokia
	YES
	According to the citation from 38.300 subclause 16.3.1, it is clear that this is a RAN level assumption.

	ZTE
	No
	We understand that the target is that the allowed slice are available within the TA but can be achieved in various ways.
One possible deployment is to let all the cells within a TA support the same slice.
Another possible deployment is to deploy cells supporting different slices with overlapped coverage. For example, in the NG-ENDC scenario, some slices are supported via the NR SCG cells with same coverage as the LTE PCell but the LTE PCell itself does not support such a slice. If it is assumed that each cell in the same TA supports the same slice, it would not be possible to support some slice via NG SCG in NG-ENDC scenarios.
As shown in the following figure, different cells on different frequency layer supporting different slices may be deployed with the same coverage. Since slice 1 and 2 can be supported within the coverage of TA#1, they can be configured as allowed NSSAI.
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Figure: Example of deployment scenario
In such deployment scenario, the allowed NSSAI is available within the TA but not all the cells in this TA are required to support slice 1and 2.
Thus, we do not think there is need to have such restriction on the deployment.

[Lenovo2] We think the configuration as shown in Figure above is possible on paper in theory but wonder whether it can be supported in practice. Let’s assume the case where the UE (as shown having Allowed NSSAI slice#1/2) is camping on cell#1 and sends a NAS Service Request to activate PDU Session to slice#1. When CN accepts the service request then SMF will send to gNB of cell#1 a message for activating PDU Session to slice#1. What will/can then the gNB do? We wonder whether the R15/16 procedures specified in RAN3 and NAS specs support non-homogenous slices.


	OPPO
	Yes
	According to TS 38.300, it is assumed that the slice availability does not change within the UE's registration area. From our perspective, it implicitly indicates each cell in one registration area supporting the same S-NSSAI(s), otherwise the slice availability can not be fulfilled. Thus, we prefer to simply respond a positive answer to SA2.

	CMCC
	No 
	We agree with ZTE’s comment. 
“The slice availability does not change” in TS 38.300 doesn’t mean that all the cells should support the same slices. We don’t think RAN2 spec prevent the case that overlapping frequencies supporting different slices can be configured with the same TA, especially when the frequencies are co-site deployed. All the gNB inside the TA should support the same slices, but it’s unnecessary for each frequency to support the same slices. The reason behand that is due to the different numerology and SCS on each frequency, the frequencies are naturally fit for different kind of slices, e.g. higher frequency for URLLC and lower frequency for eMBB.
In addition, the principle of homogeneous slice within TA is too much restriction for TA area planning. In LTE, the TA is deployed based on geographical location. Different frequency in the same location is always configured with the same TA. This is beneficial to avoid frequently TAU. In the same geographical location, if different frequency supporting different slices, operator have to be configured the cells with different TA or RA, it is too much restriction for TA planning and may result to TAU much more frequently.

	Xiaomi
	Yes
	In addition to specified in TS30.300 that slice availability does not change within the UE’s registration area, in TS23.501 clause 5.15.8, it is specified that the slice availability in a TA is derived by using the S-NSSAIs supported per TA in 5G-AN, the S-NSSAIs supported in the AMF and operator policies per TA in the NSSF. In other words, TA level slice availability is also support by RAN.

For the deployment scenario ZTE mentioned, it requires UE with EN-DC capability. And we think slice availability should be decoupled with other UE capabilities.

Thus in our view, in Rel-15/16, from RAN perspective, slice support is TA-homogeneous and each cell in the same TA should support the same set of slices.

	Apple
	No
	Actually we see no essential difference between the two draft reply LS(s). The realistic situation to expect is some cells may not be able to provide all the slices due to congestion.
Besides, we also agree with CMCC that “the slice availability” does not demand all cells to support the same slices but can be achieved by overlapping frequencies. For example, a FR2 cell may only support S-NSSAI B, while FR1 cell may support S-NSSAIA/S-NSSAI-B, and both cells are part of same TAC.

	Huawei, HiSilicon
	No
	We agree with ZTE and CMCC’s discussion on overlapping frequencies supporting different slices, which results in the fact that not all the cells in a TA support all the slices in the allowed NSSAI.

	Intel
	?
	This cannot be addressed by a “yes/no” response.  
In our understanding, the quoted sentence in 38.300 “it is assumed that the slice availability does not change within the UE’s registration area” implies that the slice is available across the whole TA.  It could be provided by cells of one of the frequency layers in the registration area but it does not require all of the cells in all the frequency layers to support all of the slices uniformly.  That is, we support this scenario in a TA:
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That sentence “it is assumed that the slice availability does not change within the UE’s registration area” also implies that RAN2 specs require that the slice is available in the whole region.  That is, RAN2 spec do not support the scenario where a slice is only available in one region of the TA and the slice is not supported by cells on any of the frequency layers in another region of the TA.  That is, we do not support Area 1 and Area 2 being in different TAs in the figure below:
[image: ]

	Lenovo
	Yes
	We are surprised that some companies in RAN2 have different view than SA2, CT1 and RAN3.
[Lenovo2] We understand that the statement in 38.300 is valid for the general RAN configuration, i.e. the cases of overload/congestion will happen in extreme situations, but the RAN configuration is not changed due to temporary overload, just a service is temporary not available.
[bookmark: _Hlk56076013]Furthermore, we wonder about the consequences if RAN2 agrees on “No” for R15/16 homogeneous slice support. Does it mean that RAN3 and NAS specs need to be changed?

	Convida Wireless
	No
	We agree with comments of ZTE and CMCC.

	Samsung 
	No
	We share the view from ZTE that not all the cells in a TA do not have to support all slices.

	Ericsson
	Yes
	We agree with the analyses made by others above. If the slice is in the Allowed NSSAI, it is per definition supported in the current cell, and the control plane of the slice is available for the UE. 
However, it is worth noting that the operator might have a preference to provide the user plane for a slice on specific frequency layer, different from the cell where UE makes the network access. Then the network uses redirection/handover/CA/DC to guide the UE to a cell on the preferred frequency layer

	SoftBank
	No
	Agree with ZTE and CMCC, the description in TS38.300 doesn’t mean supporting the same slices in all cells within TA.

	LGE
	Yes
	According to 38.300 and 23.501, our understanding is that all cells advertising the same TAC support the same set of S-NSSAIs in Rel-15 and 16.

	Verizon
	No 
	Agree with ZTE, CMCC and Softbank.  All cells within TA do not need to support all slices.  

	CATT
	No
	Agree ZTE
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1  Overall description
RAN2 thanks SA2 for the LS on Cell Configuration within TA/RA to Support Allowed NSSAI.
In Rel-15 and 16, is it expected that each cell in the tracking area supports the same S-NSSAI(s)? (or, said otherwise, do all cells advertising the same TAC support the same set of S-NSSAIs?). 
Answer: From RAN2’s perspective, it is not expected that each cell in the tracking area supports the same S-NSSAI(s). Cells belonging to the same TAs support the same slice(s), which is a possible deployment scenario in Rel-15/16, but this does not mean that each cell in the TA has to support the same S-NSSAI(s) in Rel-17.
If the answer is "no":
2a) Can RAN WGs and CT1 explain if it can happen that a UE, e.g. due to local radio conditions, can only use a cell in the TA where not all S-NSSAIs are present in the Allowed NSSAI it received (and that the TA supports), and can RAN WGs and CT1 explain how it is handled today in rel-15/16?
Answer: From RAN2’s perspective, it is possible that a UE selects a cell that only supports part of the Allowed NSSAI. In this case, the legacy Rel-15/16 mechanisms, e.g., dedicated priority, HO, DC/CA, redirection can be applied to help UE to access the cell supporting the Intended Slice.
2b) If an S-NSSAI can be rejected depending on which cell the UE camps on even though it is supported in the TA, for the reason that it is not supported in the cell, is there in rel-15/16 a CT1 error code to handle this case (i.e. can a S-NSSAI be rejected, with a suitable cause code, depending on which cell of the TA the UE camps on, even though this S-NSSAI is known to be supported in the TA, for the reason that this S-NSSAI is actually not supported in the cell of the TA)? Is there any provisions in the RAN or CT1 specifications to handle this case?
Answer: From RAN2’s perspective, if the Intended Slice is not supported by the serving cell, the related PDU session establishment procedure will not be accepted by the network. And the cause value“#67 insufficient resources for specific slice and DNN” can be reused in the PDU SESSION ESTABLISHMENT REJECT message.
2  Actions
To SA2:
ACTION: 	RAN2 kindly asks SA2, CT1, and RAN3 to take the above information into account.
3  Date of Next TSG-RAN WG2 Meetings:
RAN2#113-b-e          Electronic meeting	12th Apr – 20th Apr, 2021
RAN2#114-e            Electronic meeting	19th May – 27th May, 2021
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