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1 Introduction
In RAN2#111-e [1], RAN slicing enhancement was initially discussed and the following key agreements were made:

Agreements:

1. Scenarios for now to be studied by RAN2: 

· Multiple and different slices can be supported on different frequencies

· Multiple and different slices can be supported in the same frequency layer in different regions.  

2
For each scenario we study both IDLE and INACTIVE and determine whether there is need for a solution and possible solutions.  Connected mode will also be considered but with a lower priority.  

3
RAN2 will study both cell selection and cell re-selection
· RAN2 can discuss the scenarios and requirements from a RAN2 perspective and then inform SA2 and RAN3
· TA discussion will not take place in RAN2, we will wait for SA2 input

· Identify the problem with existing mechanisms with dedicated priority and study if some enhancements are needed

· RAN2 will study slice-based RACH resources/configuration and RACH parameters prioritization to enable UE’s fast access for the intended slice.
Then, it was further discussed in post-meeting email discussion#916 [2]. However, some proposals in the email discussion summary still need further discussion. In this contribution, we share our views on below key issues related to [Cat B] proposals:

· Whether to capture a new figure on identified scenario in TR 
· Definition of “intended slices”
· Issue 5 of Slice based cell (re)selection
· Our preference on solutions for Slice based cell (re)selection
· Our preference on solutions for Slice based RACH

2 Discussion  
We will discuss the key issues in separate sub-sections. 
2.1 Scenario 
In latest summary report [2], we have one [Cat B] proposal:

 [cat b] Proposal 1: Capture the following figure in the TR, and Cell X in the figures denote group of cells.
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For these two new scenarios, our considerations are:
· Location 3: 
· This scenario is intended to capture another scenario agreed in RAN2#111-e [1]:
 “Multiple and different slices can be supported on different frequencies”

· The difference from Area 1 is that there is no one frequency / cell to provide both Slice 1 and Slice 2 simultaneously like F2 in Area1. So, the UE may have to be configured with DC/CA to access Slice 1 and Slice 2 simultaneously, or the UE needs to perform HO / redirected to another frequency when intended slices (e.g. MO) is not available in current frequency / cell if DC/CA is not supported.  

Observation 1: Location 3 is intended to capture another scenario agreed in RAN2#111-e, i.e. multiple and different slices can be supported on different frequencies.
Observation 2: The key difference between Location 3 and Area 1 is that there is no one frequency / cell to provide both Slice 1 and Slice 2 simultaneously like F2 in Area1. 
· Location 4:
· We think this scenario is being discussed in SA2 [3]. Specifically, this is exactly the scenario for solution #30 in SA2 TR 23.700-40 [3]. Then, we think RAN2 need to do nothing until SA2 ask RAN specific question / impact, to avoid misalignment between SA2 and RAN2. So, we don’t think RAN2 needs to capture it in the TR for now until SA2 conclude solution#30 will be specified in normative phase.
Observation 3: Location 4 is being discussed in SA2 for solution #30 in SA2 TR 23.700-40.

Hence, we propose to capture Location 3 in the TR, but hold on to capture Location 4 until SA2 conclude solution#30 will be specified in normative phase.

Proposal 1: Capture Location 3 in the TR where the key difference between Location 3 and Area 1 is that there is no one frequency / cell to provide both Slice 1 and Slice 2 simultaneously like F2 in Area1.

Proposal 2: RAN2 hold on to capture Location 4 in the TR until SA2 conclude solution#30 will be specified in normative phase. 
2.2 Definition of “intended slices”

In latest summary report [2], the definition of “intended slices” was controversial, and we have multiple [Cat B] proposals:
[cat b] Proposal 2.1: In case of cell selection/reselection (NOT triggered by MO and/or MT), the intended slice means the allowed or requested S-NSSAI(s).

· For the initial registration, and requesting a new S-NSSAI: intended slices = Requested S-NSSAI(s)
· For idle-mode mobility: intended slices = allowed S-NSSAI(s)
[cat b] Proposal 2.2:  In case of cell selection/reselection and RACH (triggered by MO and/or MT), the intended slice means the S-NSSAI associated with MO / MT traffic.

[cat b] Proposal 3: For MO service, the intended slice is already available in NR Rel-15 via traffic indication from NAS to AS, i.e. the access category provided by NAS can be mapped to different slice type.  

[cat a] Proposal 4: For MT service, UE is unaware of the intended slice in current NR spec. FFS whether UE needs to know the intended slice.
We have the same understanding as the current proposals. Some companies raised the concern about meaning of MO / MT”, i.e. whether MO / MT” means signaling or data traffic. 
Observation 4: On definition of “intended slices”, some companies raised the concern about meaning of MO/MT”, i.e. whether MO/MT” means signaling or data traffic.
Our understanding is that “MO/MT” is intended to indicate the upcoming UL or DL data traffic. If it is MO-signaling, then it is the case of Proposal 2.1, i.e. cell (re)selection NOT triggered by MO and/or MT, Specifically, current RRC spec defines the following traffic indication from NAS:
emergency, highPriorityAccess, mt-Access, mo-Signalling, mo-Data, mo-VoiceCall, mo-VideoCall, mo-SMS, mps-PriorityAccess, mcs-PriorityAccess 

We think “MO” in Proposal 2/3/4 includes “mo-Signalling, mo-Data, mo-VoiceCall, mo-VideoCall, mo-SMS, mps-PriorityAccess, mcs-PriorityAccess”, and “MT” includes “mt-Access”. 
We would like to confirm whether it is common understanding in RAN2.
Proposal 3: For the definition of “intended slices”, MO/MT” is intended to indicate the upcoming UL or DL data traffic. Specifically, “MO” includes “mo-Signalling, mo-Data, mo-VoiceCall, mo-VideoCall, mo-SMS, mps-PriorityAccess, mcs-PriorityAccess”, and “MT” includes “mt-Access”. 
2.3 Intention of Slice based cell (re)selection
In latest summary report [2], the issues of Rel-15 legacy mechanism (e.g. dedicated priority mechanism) were discussed. 4 issues achieved consensus which was reflected in Proposal 5.1. However, issue 5 was labeled as FFS and [Cat B] proposal because this issue was raised late in email discussion and thereby no sufficient discussion:
[cat a] Proposal 5.1: These issues will be studied in this SI:

· Issue 1: The UE is unaware of the slices supported on different cells or frequencies, which prevents UE from (re)select to the cell or frequency supporting the intended slice.

· Issue 2: Dedicated priorities would not be available to the UE prior to first RRC connection establishment and only remain valid before T320 expires upon entering IDLE mode. In addition, dedicated priorities are discarded each time when UE entering CONNECTED mode and need to be configured again before UE leaving CONNECTED mode. 

· Issue 3: Operator may require different frequency priority configurations for the specific slice in different areas, however the dedicated priority always overwrites the broadcast priorities if configured. 

· Issue 4: If the serving cell is unable to support the requested slices for the subsequent access of the UE, the serving cell may bring on handover or rejection of access request. That may increase control plane signalling overhead as well as long control plane latency for the UE to access the network.

[cat b] Proposal 5.2: Issue 5 is FFS.

· Issue 5: If the intended slice is no longer available (e.g. UE moves from Area 1 to 2, or UE switches to a cell not supporting Slice 2), the UE behavior needs further study when it has data for the intended slice while Slice 2 is initiated and ongoing (PDU session is still active).
We think issue 5 is worth further discussion. However, RAN2 should first clarify the scenario. In our understanding, issue 5 will happen only in the scenario that some slice is not supported in some cell belonging to one TA, e.g. the UE with active PDU session of Slice 2 performs cell reselection from cell 5 to cell 6 within the same TA in Location 3. In this example, if cell 5 and cell 6 are in different TA, TAU will be triggered. Then allowed slice is updated from Slice 2 to Slice 1 via TAU, and PDU session of slice 2 is released by core network accordingly. Hence, there is no issue 5 in the scenario that all slices are supported in all cells in same TA. Then for the issue scenario, it seems to be misaligned with the principle in Rel-15 that slice availability should be uniform in one TA. Thus, issue 5 should be assumed rare and avoided by network deployment. 
Proposal 4: For issue 5 of Rel-15 dedicated priority mechanism, clarify that it only happens in the scenario where some S-NSSAI in the Allowed NSSAI(s) is not available in some cells belonging to one TA and active S-NSSAI(s) are not available to UE (e.g. via DC/CA or mobility). Such scenario should be assumed rare.
2.4 Solutions for Slice based cell (re)selection
In latest summary report [2], candidate solution for slice-based cell (re)selection were discussed, and below draft proposals were made based on majority:
[cat a] Proposal 7: The following solution approaches are captured in the TR and will be studied in this SI:

· Solution 1: Legacy dedicated priority via RRCRelease message.

· Solution 2: Slice related cell selection info, the slice info of serving cell and neighboring cells is provided in the system information or RRCRelease message. FFS: what information is broadcast.

· Solution 3: Slice related cell reselection info (e.g. Cell reselection priority per slice), the slice info of neighboring cells is provided in the system information or RRCRelease message. FFS: what information is broadcast.

· Solution 5: Rel-15 mechanisms such as HO, CA, DC and redirection can be used to access the intended slice in different cell

[cat a] Proposal 8: Keep solution 4 open and can be further discussed based on contributions. 

· Solution 4: UE preferred slice info can be considered for slice-based cell reselection design.

[cat c] Proposal 9: Postpone Solution 6.

· Solution 6: Area 1 and Area 2 are in different UE registration areas

We are generally fine with these 3 proposals, except some comments for Solution 2 and 3 in Proposal 7. First, we think that Solution 3 can be regarded as one enhancement of Solution 2, and it may have payload size issue if per-slice frequency priority is included in SIB. Thus, we propose to first focus on Solution 2 unless if Solution 2 is concluded it can’t resolve the issues.
Observation 5: Solution 3 can be regarded as one enhancement of Solution 2, and it may have payload size issue if per-slice frequency priority is included in SIB
Proposal 5: For the slice-based cell (re)selection, first focus on Solution 2 unless if RAN2 conclude that Solution 2 can’t resolve the issues.
Then, for Solution 2, some companies had raised the following 2 concerns:

1) Whether any security concern if full slice ID is broadcast in SIB

2) Payload size issue, especially how slice information can fit in SIB1
For issue 1), we understand that the SA3 concerns during NR Rel-15 were about exposing which slices the UE is using so we do not see an issue on what slices the network has available. We are fine to send a LS to SA3, but we do not think it is needed as this is not related to the previous exposing NSSAI/S-NSSAI issue which was target for UE’s concern.

Observation 6: On security concern to broadcast slice info in SIB, SA3 concerns during NR Rel-15 were about exposing which slices the UE is using so we do not see an issue on what slices the network has available. 

Proposal 6: RAN2 conclude there is no security concern to broadcast slice information the Network has available in SIB.
For issue 2), we think it can be resolved via careful design if payload size is an issue. For example, the supported slice information can be included in a new SIB type which can be further segmented and on-demand broadcast to further reduce payload size in SIB. Meanwhile, the UE can check scheduling bit of the new SIB in SIB1 to determine whether the cell broadcasts slice information. 
Observation 7: On payload size concern to broadcast slice info in SIB, the supported slice information can be included in a new SIB type which can be further segmented and on-demand broadcast to further reduce payload size in SIB. Meanwhile, the UE can check scheduling bit of the new SIB in SIB1 to determine whether the cell broadcasts slice information. 
Hence, we propose:
Proposal 7: For Solution 2 of slice-based cell (re)selection, the following approaches can be considered to reduce its payload size in SIB:

· Include supported slice information in a new SIB type which can be further segmented and on-demand broadcast to reduce payload size in SIB.
· UE checks scheduling bit of new SIB in SIB1 to determine whether the cell broadcasts slice information.
2.5 Solutions for Slice based RACH
In latest summary report [2], candidate solution for slice-based RACH were discussed, and below draft proposals were made based on majority:
[cat a] Proposal 11: The following solutions will be studied and captured in the TR 38.832:

· Solution 1: Separate RACH resources pool can be configured per slice or per slice group, in addition to the existing common RACH resources.

· Solution 2: RACH parameters prioritization can be configured per slice.

We are fine with this proposal, but we think solution 2 can be the baseline because it is simple and has minor impact on UE behavior and spec. Please note that RAN2 has specified RACH prioritization for MPS and MCS in NR Rel-16 TEI, which can be easily extended to slice based RACH parameter prioritization. We are also fine to study Solution 1 for some slice with urgent requirement.
Proposal 8: For the slice-based RACH, Solution 2 (i.e. slice-based RACH parameters prioritization) serves as baseline. Further study Solution 1 (i.e. slice specific RACH resources pool) for some slice with urgent requirement.
3 Conclusion
In this contribution, we share our views on below key issues of RAN slicing enhancement.

Observation 1: Location 3 is intended to capture another scenario agreed in RAN2#111-e, i.e. multiple and different slices can be supported on different frequencies.

Observation 2: The key difference between Location 3 and Area 1 is that there is no one frequency / cell to provide both Slice 1 and Slice 2 simultaneously like F2 in Area1. 
Observation 3: Location 4 is being discussed in SA2 for solution #30 in SA2 TR 23.700-40.

Observation 4: On definition of “intended slices”, some companies raised the concern about meaning of MO/MT”, i.e. whether MO/MT” means signaling or data traffic.
Observation 5: Solution 3 can be regarded as one enhancement of Solution 2, and it may have payload size issue if per-slice frequency priority is included in SIB
Observation 6: On security concern to broadcast slice info in SIB, SA3 concerns during NR Rel-15 were about exposing which slices the UE is using so we do not see an issue on what slices the network has available. 

Observation 7: On payload size concern to broadcast slice info in SIB, the supported slice information can be included in a new SIB type which can be further segmented and on-demand broadcast to further reduce payload size in SIB. Meanwhile, only 1-bit can be included in SIB1 to indicate whether the SIB broadcasting slice information is present or not. 

Proposal 1: Capture Location 3 in the TR where the key difference between Location 3 and Area 1 is that there is no one frequency / cell to provide both Slice 1 and Slice 2 simultaneously like F2 in Area1.

Proposal 2: RAN2 hold on to capture Location 4 in the TR until SA2 conclude solution#30 will be specified in normative phase. 

Proposal 3: For the definition of “intended slices”, MO/MT” is intended to indicate the upcoming UL or DL data traffic. Specifically, “MO” includes “mo-Signalling, mo-Data, mo-VoiceCall, mo-VideoCall, mo-SMS, mps-PriorityAccess, mcs-PriorityAccess”, and “MT” includes “mt-Access”. 
Proposal 4: For issue 5 of Rel-15 dedicated priority mechanism, clarify that it only happens in the scenario where some S-NSSAI in the Allowed NSSAI(s) is not available in some cells belonging to one TA and active S-NSSAI(s) are not available to UE (e.g. via DC/CA or mobility). Such scenario should be assumed rare.
Proposal 5: For the slice-based cell (re)selection, first focus on Solution 2 unless if RAN2 conclude that Solution 2 can’t resolve the issues.
Proposal 6: RAN2 conclude there is no security concern to broadcast slice information the Network has available in SIB.

Proposal 7: For Solution 2 of slice-based cell (re)selection, the following approaches can be considered to reduce its payload size in SIB:

· Include supported slice information in a new SIB type which can be further segmented and on-demand broadcast to reduce payload size in SIB.
· UE checks scheduling bit of new SIB in SIB1 to determine whether the cell broadcasts slice information.
Proposal 8: For the slice-based RACH, Solution 2 (i.e. slice-based RACH parameters prioritization) serves as baseline. Further study Solution 1 (i.e. slice specific RACH resources pool) for some slice with urgent requirement.
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