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1. Introduction
In RAN#85 meeting, both email discussion on RAN slicing [1] and scope of continuation of email discussion[2] have been discussed. And chairman suggests to continue the email discussion based on the scope in RP-192327 [2]. The second round email discussion aims to achieve a list of convergent scopes for R17 RAN slicing.
Email discussion on scope of R17 RAN slicing 
Intended outcome: Email discussion report for RAN#86
Deadline: 2019-11-22 Friday.
2. Discussion on the scope for R17 SI on RAN slicing
In RP-192327 [2], 4 scopes are recognized as the starting point for further discussion. And the detailed background and use cases can be found in the first round email discussion RP-191778 [1]
2.1 Enhancement for Cell (re)selection
Scope 1: Study if slicing related enhancement is needed for intra/inter-frequency cell (re)selection.
Question 1: Companies are invited to share views on the scenarios and issues that needs to be studied for scope 1?
	Company 
	Scenarios
	Issues

	CMCC
	eMBB service (slice 1) is supported in 2.6GHz and 4.9GHz everywhere (our good expectation). URLLC service (slice 2) is supported only in 4.9GHz in some area, e.g. factory or hospital.
Area 1: In the area that 2.6GHz supporting eMBB, 4.9GHz supporting both eMBB and URLLC
Area 2: In the area that 2.6GHz and 4.9GHz all supporting eMBB, no URLLC is supported
The following Case 1 and Case 2 representing different network policy for high priority frequencies for different types of UEs under different areas.
Case 1: High priority frequency for different types of UEs under different areas
	
	eMBB only UE
	URLLC only UE
	eMBB and URLLC capable UE

	Area 1
	2.6GHz
	4.9GHz
	4.9GHz

	Area 2
	4.9GHz
	Null
	4.9GHz




Case 2: High priority frequency for different types of UEs under different areas
	
	eMBB only UE
	URLLC only UE
	eMBB and URLLC capable UE

	Area 1
	2.6GHz
	4.9GHz
	4.9GHz

	Area 2
	2.6GHz
	Null
	2.6GHz



	The issue in Case 1: 
In Area1, our network policy is that: eMBB only UEs should camp on 2.6GHz, URLLC only UEs should camp on 4.9GHz, both URLLC and eMBB capable UEs should camp on 4.9GHz. The reason is that in this area 4.9GHz is almost dedicated for URLLC services and 2.6GHz will try its best to offer eMBB services. 
In Area2 that 2.6GHz and 4.9GHz all supporting eMBB, no URLLC is supported, the network policy is that 4.9GHz is prioritized for eMBB capable UE to camp on because higher frequency is responsible for capacity and lower frequency is responsible for coverage In this case 4.9GHz is configured with high priority for absorbing traffic.
The above targets can be achieved by broadcasting 4.9GHz as high priority in Area 1 and 2, and configuring 2.6GHz as high priority for eMBB only UE through dedicated signaling in Area 1.
However, when eMBB only UE move from Area1 to Area 2, the dedicated frequency priority (2.6GHz high priority) is still valid until the timer is expired, which violates the network policy. 
Another issue is that, for URLLC only UE, when UE perform initial access to 2.6GHz (eMBB only carrier), network will reject the UE since it does not support URLLC service. It takes additional time for UE to search other possible frequency carriers supporting URLLC. 
Therefore in case 1, the existing mechanism cannot efficiently and effectively handle this issue.
The issue in Case 2:
In Area1, our network policy is the same as Case 1: eMBB only UE camp on 2.6GHz, URLLC only UEs camp on 4.9GHz, both URLLC and eMBB capable UEs camp on 4.9GHz. The reason is that URLLC service requires low latency and high reliability. 
In Area2 that 2.6GHz and 4.9GHz all supporting eMBB, no URLLC is supported, the network policy is that 2.6GHz is prioritized for eMBB capable UE to camp on. Note that this is not the policy of CMCC but we think maybe some operators will have such configuration because 2.6GHz has wider bandwidth than 4.9GHz.
The above targets can be achieved by broadcasting 2.6GHz as high priority in both Area 1 and 2, and configuring 4.9GHz as high priority for eMBB only UE through dedicated signaling in Area 1.
However, when eMBB and URLLC capable UE moves from Area1 to Area 2, the dedicated frequency priority (4.9GHz high priority) is still valid until the timer is expired, which violates the network policy. 
To summarize the issues in both Case 1 and Case 2, existing dedicated and broadcast frequency priority for cell reselection cannot be configured or validated according to the support of slice. Hence, we support to study the additional mechanism for cell reselection.
For cell selection, we also support to study the enhancement to help UE reduce complexity for cell selection.

	CATT
	CMCC mentioned above cases are valuable cases when slice configured across the different frequency.
	In the current in spec, intra/inter-frequency cell (re)selection is not slice awareness (re)selection. The slice information broadcasting may need to be studied for the enhancement.

	ZTE
	Similar as the scenarios mentioned by CMCC.
	We agree some futher study is needed for the scenario mentioned by CMCC to understand the expected behaviour on UE side and the potential enhancement.
In addition, it has been concluded in SA2 in Rel-15 that the same set of NW slices should be supported by all the cells within the same TA. It seems we need to discuss first whether such restriction can be relaxed or not in Rel-17. If such restriction is still there, then the TAU will be triggered in case UE reselect in 4.9GHz from area1 to area2, and new dedicated priority can be configured to UE, if needed.

	OPPO
	We also consider the cases mentioned by CMCC is valid, and different areas may have different slice priorities. Besides, we are also considering from UE perpsetive, one UE may support multiple slides, and those slice may be activated at the same time, it’s better to also consider this point when network performs some management on the bearer, e.g. adding/releasing based on the load, handover, etc.
	Based on our observation, further study on the enhancement of slice supporting is needed, and we are also agree the coordination between RAN and SA is needed.

	Huawei
	CMCC’s scenaros are valid to us. 
	Regarding the issue mentioned by CMCC, the slice info should be taken into consideration for the cell selection/reselection scheme. 
As ZTE commented, SA2 has the Rel-15 agreement that the same set of NW slices shall be supported by all the cells within the same TA. According to CMCC’s analysis it seems that it might not always be the case that all these cells belonging to one TA can have the exact same slicing capabilities. Therefore we think there could be improvement on supporting  the slice-aware idle mode mobility and the discussion of relaxing TA needs also coordination with SA2. 

	Telecom Italia
	Interesting scenarios to be considered
	We agree that deploying different slices on different frequencies/carriers is beneficial as this may allow to address potential RATs (LTE and NR) co-existence issues on the considered carriers/frequencies. Hence, it is important to define mechanisms allowing UEs supporting multiple slices to perform “slice-aware” idle mode mobility procedures properly based on the requested service/slice.  

	Deutsche Telekom
	The scenario with a mapping of slices to preferred or dedicated frequency bands/carriers is generally acknowleged.
The interrelation with CAG usage for PNI-NPNs should be also included.
We see a strong correlation with Scope 2; therefore, both topics should be handled together.
	Frequency/RAT-related strategies based on RFSP mechanism combined with slice-awareness are basically feabible since Rel-15. Cell reselection can be defined for individual UE taking RFSP into account when defining dedicated cell reselection priorities (also consistent across LTE and NR). 
A study should identify solutions for further improvements considering flexible combinations of slice and service types for UEs in a multiband environment (a slice may e.g. cover both eMBB and URLLC services), but also other aspects of UE behavior (impact on power consumption, signaling, etc.).

	Nokia
	This should be merged into 2.2. It is overlapping.
	

	InterDigital
	During the registration procedure, some S-NSSAIs might be rejected or pending Slice Specific Authentication. If the UE needs to reselect due to e.g., RLF, the UE may reselect to a cell located in a different TA  and a cell that is associated to S-NSSAIs that were already rejected or that require Slice Specific Authentication.
	Issue 1:
The issue to be addressed relates to whether and how the UE determines it should reselect to a cell associated to S-NSSAI that have been already rejected or that would require Slice Specific Authentication and Authorization

	Ericsson
	
	Similar to ZTE, further discussion is needed on the enhancements needed for the scenario described by CMCC. Especially, it should be discussed if there is need to relax the SA2 agreement that NW slices should be supported by the all cells within the TA. It is possible to configure smaller TAs for Area1 and Area 2 separately.


	Xiaomi
	We agree with the scenarios mentioned by CMCC. 
	1. Also suggest to relax the restriction of slice support per TA granularity.
2. Slice information, e.g. ID, priority is required to be broadcast in system information.
3. Cell Reselection needs to consider slice priority.

	vivo
	As described by CMCC, based on operator deployment scenarios, different services can be deployed on deployed on different slices. And these slices may also be associated to defferent frequencies. Based on UE service requirement and preference, it would be better to allow UE to camp on slices that satisfy their service priority. 
	Some slice enhancement  may be considered, such as slice awareness at RAN, e.g. in addition to frequency info, slice related information in system information.
· Cell (re)selection at slice level granularity



	KDDI
	We consider the cases mentioned by CMCC are valid. 
As one other area for cell (re)selection  study of slicing, we propose to add “required radio quality level” as the  criterion or referencial information.   Example is, when a slice require high data rate, UE shoud select a cell which has a good radio quality condition to use higher modulation order. (If a slice require low data rate then the UE can select a cell with lower radio condtion.)  This would work efficiently for SLA assurance.
	Introduce a mechanism of cell (re)selecation that uses the required radio quality level/condition.  The required radio quality level/condition differs slice by slice based on the features of slice each required by SLA.  

	Qualcomm
	CMCC’s deployment scenario and general multiple frequency multiple slice deployment scenario.
	We agree RAN2/RAN3 can study how UE in RRC_IDLE/INACTIVE can fast access to its desired service in the multiple frequency multi-slice deployment scenario. This is somewhat overlapped with question 2.2.

	Apple
	Agree that these scenarios are important and needs to be considerd to ensure good service availability to the UE.
	A study to identify service specific behavior so as to optimize on UE power budget and OTA signaling needs to be done.

	Intel
	Similar to the deployment scenarios mentioned by CMCC
	Case 1 first issue: eMBB UE from Area 1 to Area 2
One possibilitiy to solve this is to have different TA for Area 1 and Area 2. So when the eMBB UE moves from Area 1 to Area 2, a TAU will be performed and new dedicated priority can be provided at that point. Alternative is to wait for dedicated priority timer to expire and the UE will use the common priority with 4.9GHz being set highest.
Case 1 second issue: URLLC UE moving from Area 1 (supporting URLLC) to Area 2 (not supporting URLLC)
According to the SA2 restriction, the Slice availability does not change within the UE’s registration area. So when a UE moves from an area with URLLC to an area with no support of URLLC, it will result in TAU and the dedicated priority setting can be changed at the point of the TAU. 
While possible solutions exist, it could be studied if the limitations of existing solutions could be improved by other solutions.

	Vodafone
	Agree with Nokia
	Believe we are over-complicating the system for no real added value if we do something like this.

	Dish Network
	Besides the scenarios mentioned by CMCC, certain frequencies may be prioiritized for enterprise users. Multiple slices may also be defined for a single frequency with different network latency requirements. Device awareness of RAN support of network slices will be useful in these scenarios.
	It is beneficial to enable slice based reselection mechanisms for fast access to intended slice.

	Samsung
	One of the requirements documented in GSMA 5GJA NG.116 is to define the radio spectrum supported by the network slice. In other words, it is possible in some deployment scenarios that the lower frequency band can be used for IoT while using the higher frequency bands for eMBB services. That is, the combination of the spectrum bands and the network slices can be a good tool for operators requiring the service isolation/management as well as the maximum use of the 5G spectrum bands.
	As of now, there is no mechanism to steer UE to a specific frequency band that can sufficiently support the network slices that the UE is willing to use. 
The issue is also related to how the UE generates Requested NSSAI and how the 5GC determines Allowed NSSAI during registration procedure. So, it may require coordination with the SA leading SI (SP-190931 [3])

	AT&T
	CMCC scenarios are valid and worth considering
	We think this can be merged with section 2.2 related to fast access to intended slice with cell re(selection). We also agree with others that this should be considered in conjunction with SA2 work

	Futurewei
	Yes, we think CMCC’s scenarios are valid examples of flexible deployment of network slices on different cells/frequencies. These network slices may have different  coverage areas, and priorities varying on different cells/frequencies. 
	Rel-15 TA based solutions are more applicable to uniform deployment of network slices over the same coverage area and with the non-changing priorities over cells/frequencies.
Slice-aware cell/frequency priority schemes can be studied to support more flexible/efficient deployment of network slices.

	China Unicom
	Our main consideration is also the scenarios mentioned by the CMCC.
	We agree intra/inter-frequency cell (re)selection should aware slice information.
Besides, Further research is needed to reduce the signaling overhead in the cases that mentioned above.

	SoftBank
	Agree with CMCC scenario
	Agree with CMCC

	Asia Pacific Telecom (APT)
	We support the scenarios proposed by CMCC. 
We also agree with Deutsche Telekom that the interaction between slice and NPN needs further consideration.
	Mechanisms of slice information broadcasting and slice-aware cell (re)selection  could be studied. 
It is suggested to coordinate with SA2 to discuss whether the same network slices should be supported by all cells within a TA

	Sony
	Similar to CMCC deployment scenario
	In our understanding, CMCC proposed solution direction in R2-1915219, which was discussed in RAN2#108 meeting in Reno, could be the baseline. 



2.2 Fast access to intended slicing
Scope 2: Study mechanisms to enable UE fast access to the slice available RAN node. The following aspects can be studied:
· Directly access to the intended slice
· Slice based paging, cell (re)selection and RACH configuration
· Different frequency/carrier may have different priority for those slices
· Access latency and UE battery consumption needs to be carefully considered.
Question 2: Companies are invited to share views on the scenarios and issues that needs to be studied for scope 2?
	Company 
	Scenarios
	Issues

	CMCC
	eMBB service (slice 1) is supported in 2.6GHz and 4.9GHz everywhere (our good expectation). URLLC service (slice 2) is supported only in 4.9GHz in some area, e.g. factory or hospital. 2.6GHz targets to support eMBB service and 4.9GHz targets to support URLLC service.
	For UE supporting both eMBB and URLLC slice, before starting a service, UE have no idea which slice/frequency carrier to select.
While UE camping on 2.6GHz carrier for voice and eMBB service, if UE need URLLC service, UE has to reselect to 4.9GHz carrier for URLLC service. In contrary, while UE camping on 4.9GHz carrier, if UE need to launch eMBB service, UE should reselect to 2.6GHz in order to avoid network congestion and impact on URLLC service according to our network policy,
Hence, we support to study mechanisms to enable UE fast access to the slice available RAN node.

	CATT
	1.The UE select the best wanted  slice when initial RA. 
2. slice based paging can increase the efficiency of the resource usage
3.The resource allocation and admission control may go to the appropriate direction base the  slice priority setting when the load heavy or resource limited.
4.The UE may fast access the the intended slice via DC setup
	The UE does not consider the cell supported slice information when initial access to the cell, because the UE cannot obtain it from the system information broadcast or other way. So the UE only get result in NAS level message if it successfully access wanted slice. 
The resource usage cannot do the management on slice granularity if the slice priority is not defined.
 

	ZTE
	Scenario 1:
Two NW slices are supported in one cell: slice 1 for normal user and slice 2 for public safety (e.g. fire fighter). In case of emergency, lots of emergency call may lead to a cell level congestion in RACH resources, and the firefighter using the public safety slice will suffer the congestion as well.


Scenario 2: (similar as the scenarios mentioned by CMCC)
Slice 1 is deployed in the cells on frequency 1, and slice 2 is deployed in the cells on frequency 2.

	ISSUE1: Resource isolation for initial access (i.e. RACH resource)
Resource isolation is a key requirement to RAN for the NW slicing. In Rel-15, the resource isolation mainly rely on NW implementation. However, only the isolation for dedicated resource can be supported with NW implementation. For the common resource, it seems the isolation can be not fully supported (we assume the emergency call can not be barred for emergency cases).

ISSUE 2: 
It has been concluded in SA2 in Rel-15 that the same set of NW slices should be supported by all the cells within the same TA. Therefore, it seems the cells on frequency 1 and frequency 2 will belong to different TA. Based on current SA2 specs, if UE is camped on cells on frequency 1, then the slice 2 will not be included in the list of allowed S-NSSAI, then the UE is not allowed to initiate services for slice 2.
To optimize, some discussion is required in SA2, and, at least, the preferred slice shall informed from NAS to AS layer to trigger the cell re-selection.  

	OPPO
	Regarding the scenario mentioned, we agree that there is some room for further enhancement since we agree that there may be one cell supporting multiple slides, or different frequency supporting different slice(s), however whether all the directions mentioned should be included could be further discussed.
	Based on the scenario mentioned, we consider maybe some solution could solve the problem, e.g. slice based cell re-selection. Therefore, not all solutions need to be considered in the further work.

	Huawei
	Sceanio 1: same as CMCC’s










Scenario 2: RACH configuration
In Rel-15 the RACH resources are shared for all UEs







	Issue 1: Directly access to the intended slice
This is related to the question 1. In Rel-15, assuming the UE campes on 2.6GHz, then the UE can only iniitate the eMBB services based on the allowed NSSAIs provided by the CN. This means that it is not pssible for the UE to initiate the URLLC services. This not only incurs increased access delay, but also access to the intended slice is not supported.   
Issue 2: Slice-specific RACH configuration. 
For idle UE, in Rel-15 up to 8 set of access parameters are broadcast, which can not fully fulfil congestion advoidance for large number of slices (the NG-RAN may support hundreds of slices). 
In addition, different slices may hold different traffic charactieristics and requirements. Hence the RACH parameter adaptation to different slices can be further studied, e.g. to allow the URLLC services to have more frequent RACH resources. 
Issue 3: Slice-specific paging configuration. 
In Rel-15, the UE supported slices are tightly coupled with the UE registration area. If smaller area based slice deployment is supported, the paging mechanism should be further studied together with the slice specific RACH configuration to enable fast access to the intended slice.  
Regarding “Different frequency/carrier may have different priority for those slices”, this seems to be the scope in 2.1.



	Telecom Italia
	On top of CMCC scenarios, ZTE Scenario 1 is of interest (it seems similar to Huawei Scenario 2)
	No additional issues other than the ones identified by the above companies 

	Deutsche Telekom 
	Extension of the scenario described already for Scope 1. Due to strong ccorrelation both topics should be handled together. 
A further extension to CAG usage for PNI-NPNs would be useful from our perspective.
	The relevant aspects to be studied are already noted in the initial description of Scope 2. Accessment of generic cell barring meachnisms to optimize fo multiple slice configuration should be performed to allow optimized slice specific load control. 

	Nokia
	The assumption seems that cell will broadcast the supported slices so that the UE can camp on faster, before admission control. It is contradicted or related with CAG framework specified in NPN. For us, gNB has already enough information about slice, e.g. PDU session with 5QI and possible to prioritize certain UE.
	No strong justification can be seen.

	InterDigital
	During cell selection/re-selection, the UE may encounter cells that are associated to S-NSSAIs that were already rejected or that require Slice Specific Authentication.
	Issue 1:
The issue to be addressed relates to  whether and how the UE determines it should select/reselect to a cell associated to S-NSSAI that have been already rejected or that would require Slice Specific Authentication and Authorization. Particularly when the UE requires to run services that are not associated to any of these slices.

	UIC
	Scenario 1: 
same as CATT 2. slice based paging can increase the efficiency of the resource usage
Scenario 2: same as Huawei Scenario 2: RACH configuration
In Rel-15 the RACH resources are shared for all UEs

	Scenario 1: Nothing to add than the ones identified by CATT.

Scenario 2: Nothing to add than the ones identified by Huawei

	Xiaomi
	Scenario 1: agree with scenario mentioned by CMCC
Scenario 2: Congestion due to large events where access for high priority slice need to be guaranteed.
	ISSUE 1: 
This can be partly handled if reselection not only considers the priority of slice but also the number of slices supported in the cell. But then we should consider performing fast reselection when service from certain slice is initiated but the slice is not supported by the camped cell.
ISSUE 2:
Isolated RACH resource should be allowed for different slices, otherwise high priority slice may suffer from DOS due to low priority slices. 

	vivo
	For the scenarios described by CMCC, some study can be considered for cell (re)selection enhancement.  As more than one slices may be deployed on one cell, If slice awareness is supported at RAN, UE can quickly access to their slices.
	Some cell (re)selection enhancement  may be considered, such cell (re)selection at slice level granularity. Some slice based RACH enhancement should also be considered to allow UE to perform fast access. 


	KDDI
	We think that scope2 avobe listed aspctes are worth considering.
	In the study item, we need to evaluate the gain/benefit for each aspect/solution and decide what exactly are the normative work we do in the work item phase.

	Qualcomm
	CMCC’s deployment scenario and general multiple frequency multiple slice deployment scenario.
	Agree with others this should be jointly considered with 2.1

	Apple
	Agree to CMCC scenario
	UE should be able to (re-)select to the best slice based on the service that it is intending to support based on the NW provided configuration information. Any service specific configuration for cell mobility/radio access to reduce latency should be considered. Aspects of latency reduction for a given service/slice access needs to be studied.  At the same time, care should be taken to reduce impact to UE battery consumption requirements.

	Intel
	UE supporting both URLLC and eMBB is in the coverage of 2.6GHz and 4.9GHz.
	In Rel-15, dedicated frequency priority is set according to the slices supported by the UE. If URLLC is supported by the UE, it will set higher priority for the frequency which support URLLC than the frequency that support only eMBB and voice.  In this scenario, the UE will camp on 4.9GHz.
If network would prefer the UE supporting both the URLLC and eMBB and voice to camp on the 2.6GHz coverage and only when the UE initiaties the URLLC services, the UE autonomously switches to the 4.9GHz coverage. However this will require the UE to keep track of both frequency and switch to the appropriate frequency depending on the service initiation. 
This does not seem to align with the existing cell reselection mechanism and may require changing the frequency prioritisation at that time of initiation. This may be too slow to meet the URLLC requirement (in comparison to UE already camping on 4.9GHz).
It is also unclear to us what is the meaning of initiating the URLLC services? Is it the PDU session starting or at the point of the data transmission?
We think the existing Rel-15 dedicated priority may achieve the fast access. Any benefits from other schemes should be studied against this baseline.  

	Vodafone
	Agree with Nokia
	Don’t see the justification for this work. 

	Dish Network
	Besides the scenarios mentioned by CMCC, certain frequencies may be prioiritized for enterprise users. Multiple slices may also be defined for a single frequency. Device awareness of RAN support of network slices will be useful in these scenarios.
	It is beneficial to enable Slice based pagine and cell (reselection) and fast access to intended slice.

	Samsung
	Agree to CMCC scenario
	Agree with others this should be jointly considered with 2.1

	AT&T
	CMCC’s scenario and in general enhancements to slicing related to multiple frequency deployment and faster cell (re) selection are important
	Agree that this should be considered jointly with 2.2

	Futurewei
	To perform paging and RACH for a network slice according to its priority on a particular cell/frequency. The goal is to steer the connection/access establishment of a network slice towards the cell/frequency prioritized by the operator for this service.  
	Paging and RACH operations based on slice awareness.
 

	China Unicom
	Under emergency and congestion scenarios, It is necessary to prioritize different slices.
	Network can guarantee high priority users based on slice control. Especially, by setting slice-specifc configration, network can flexibly control UEs to select access resources and radio resources.

	SoftBank
	Agree with CMCC scenario
	Agree with CMCC 

	Asia Pacific Telecom (APT)
	The UE’s required network slice may change dynamically regardless of UE’s RRC states. Thus, the UE may fast access its required network slice by cell (re)selection, or even by DC setup and handover.
	Resource isolation is important to realize network slicing. We support to study the resource isolation e.g., RACH configuration.

	Sony
	
	This should be jointly considered with 2.1



2.3 Service continuity during HO
Scope 3: Study mechanisms to support service continuity, including:
· For intra-RAT handover service interruption, e.g. target gNB doesn’t support the UE’s ongoing slice, study slice re-mapping, fallback, and data forwarding procedures.
· Whether to lead in SA2 or RAN is FFS.
Question 3: Companies are invited to share views on the scenarios and issues that needs to be studied for scope 3?
	Company 
	Scenarios
	Issues

	CMCC
	For handover, when target gNB does not support the UE’s ongoing slice.
	In order to solve the service interruption during handover, some mechanism such as slice re-mapping, fallback, and data forwarding procedures should be considered. Coordination with SA2 is necessary. We support RAN having initial discussion on this issue first. Also we agree that the normative work to solve the issue should be led by SA2.

	CATT
	The target gNB doesn’t support the ongoing slice and allowed slice when Xn HO and NG HO
	Study the slice remapping performed to resolve the issue. For Xn HO, the slice remapping study may be led by RAN. For NG HO, the slice remapping study should be led by 5GC. The complete solution need to be considered by RAN and SA2.

	ZTE
	We agree the scenarios from CMCC.
	We share the view with CMCC that some enhancement can be considered in Rel-17, and some coordination with SA2 is required as well.

	OPPO
	We think the scenario mentioned by CMCC is valid. And also we need to consider different target cell may have different slice priorities.
	We think this scenario is valid, and should be considered in Rel-17

	Huawei
	Same scenario as CMCC
	We agree this part needs coordination with SA2.
Also this can be applied for MR-DC case to consider  SN change or SN release if MR-DC nodes support different slices. 


	Telecom Italia
	No additional scenarios than the CMCC ones
	Same view as Huawei on addressing also MR-DC cases. There should also be room for considering LTE/5GC (Option 5) in the discussion regarding service continuity (especially for some eMBB use cases)

	Deutsche Telekom
	Slice-specific HO optimisation is strongly related to the use cases supported. E.g. for slices restricted to a certain area (e.g. an enterprise campus) it does not make sense to allow service continutation outside that area
Therefore, one aspect which may be interesting in such environment is to keep the UE as long as possible connected to the RAN nodes in the slice area.
	It should be based on the assumption that the support of slices thoughtout the network is optimized on the usage scenarios. E.g. when a slice is popular and widely needed, the entire network will support it.
Studying optimized handling of UEs at cell edge of a slice-related coverage area (avoidance of handover to neighboring cells not supporting the ongoing slice type).


	Nokia
	Scenario should be clarified. “target gNB doesn’t support the UE’s ongoing slice” is not convincing with appropriate network configuration.
	Strong use case and justification cannot be seen.

	InterDigital
	During a Handover procedure, the target gNB may be associated to a S-NSSAI that is mutually exclusive with other slices the UE is still using e.g., when the UE has multiple connection over 3GPP and Non-3GPP
	Issue 1:
The issue to be address is how to determine whether a UE should be handed over to a gNB associated to S-NSSAIs that are mutually exclusive to network slices on existing connections

	UIC
	Scenario: Slice information duringfor Inter PLMN handover 

	This issue addresses the part that trains cross the border and in this case also the PLMN under speed conditions up to 320km/h. Rail communication want to use slicing for isolation between different application categories. Hence the slice information need to be provided in the Inter PLMN handover case for real time continuation of safety related control command signaling e.g. ETCS (European Train Control System). This might impact as well SA2 workiing domain.

	Xiaomi
	Agree with CMCC’s scenario
	Some impact to RAN is foreseen.

	vivo
	Agree the scenarios described may require some study.
	Data forwarding procedure require CN involvement. And in case the source and target gNBs belong to different AMF, data forwarding also involve inter AMF signaling, so we think any work this topic should be in coordination with SA WG, e.g. SA2. But some initial study can be initiated in RAN WG.

	KDDI
	We think the scenario mentioned by CMCC is valid.
	Agree with CMCC.  This should be considered in Rel-17.  

	Qualcomm
	CMCC scenario.
	This should be studied by SA2 first.

	Apple
	Agree with CMCC scenario
	In the rare scenario of NW mis-configuration, efficient fallback mechanism has to be in place so that service interruption is kept to a minimum.

	Intel
	For handover, when target gNB does not support the UE’s ongoing slice.
	In Rel-15, during HO across different RAs, only PDU Session removal of non-supported slices was supported by SA2, given that anyway Mobility Registration Update is required after HO where slices supported in new RA between UE, RAN, and CN can be re-aligned. As slice remapping during HO requires slice re-alignment across UE/RAN/CN, we think that it should be first discussed in SA2.


	Vodafone
	Agree with Nokia
	We understand you can handover to a gNB that does not support your slide already today. So does not seem to be justified.

	DishNetwork
	For handover, when target gNB does not support the UE’s ongoing slice.
	SA2 should  discuss the slice remapping procedures.

	Samsung
	CMCC scenario
	We think slice re-maping, fallback should be lead by SA2. Data forwarding procedure need to be decied by RAN, while it is pending to SA2 conclusion.

	AT&T
	CMCC scenario
	Agree with others that this has SA2 impact

	Futurewei
	CMCC scenarios
	Different cells/gNBs can have different ways/levels to support a network slice. Network should have the capability of continueing the support of a network slice with different radio resource allocations while UE is HO.

	China unicom
	We agree the scenarios mentioned by CMCC
	We should Coordinate with SA2, some decisions depends on SA2’s output.

	Asia Pacific Telecom (APT)
	Currently, HO and MR-DC are not performed to ensure the slice service continuity. 
Thus, it is possible that after HO and MR-DC setup, the UE’s ongoing slice service is interrupted.
	Coordination with SA2 is suggested.

	Sony
	
	We also think it should be studied by SA2



2.4 5QI provision for CU/DU split scenario
Background: Currently an S-NSSAI is included in multiple DRBs over F1 for CU-DU case (or X2 for EN-DC) after SDAP performs the split of a PDU session, so it is not possible for the DU (or SN for EN-DC) to know the original QoS info (5QI) per S-NSSAI (i.e. aggregated QoS for DRBs per S-NSSAI). DU knows only part of QoS allocated for the S-NSSAI. This is because multiple DUs connecting to one CU may be used for the same slice for a UE. This kind of information may have possibility to improve the system performance by DU’s knowing/considering that the total QoS for the S-NSSAI (slice), i.e. the other DUs.
Scope 4: Study differentiation of priority among slices in case of CU-DU split and DC case (e.g. proving aggregated QoS for DRB per S-NSSAI, etc.)
Question 4: Do you support to study scope 4?
	Company 
	Yes/No
	Comments/Suggestions

	CMCC
	Yes
	Currently an S-NSSAI is included in multiple DRBs over F1 for CU-DU case (or X2 for EN-DC), however, in some cases, it is not possible for the DU (or SN for EN-DC) to know the full QoS info for the S-NSSAI. For instance, in case of UE served by two DUs (i.e., Multi-connectivity), the DRBs are split between two DUs, in this case, DU1 only have the QoS information of the DRB that transmitted via this DU, does not aware the QoS information of other DRBs that transmitted via DU2. But these DRBs are associated with the same slice.  So we support to study differentiation of priority among slices in case of CU-DU split and DC case.

	CATT
	Yes
	The DU may handle the resource base on the slice priority among the DRBs

	ZTE
	Yes
	Since the support of per slice AMBR has already been agreed as part of Rel-17 scope in SA2, at least, the corresponding enhancement for per slice AMBR should be supported in RAN as well.

	OPPO
	Maybe Yes
	We don’t have strong position on this issue.

	Huawei
	
	We are not sure what is missing in the existing design. In current 38.473, there is already information like below to show the mapping between slicing and QoS. We want to understand better the potential difference first.
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	Telecom Italia
	Yes
	CU-DU split is of high interest for operators, hence it is important to ensure that slice-specific QoS is ensured also with such kind of network deployment. Regarding the DC cases, we think we should restrict the scope by only considering MR-DC with 5GC (i.e., not EN-DC which is based on EPC) 

	Deutsche Telekom
	Perhaps
	Similar view as Huawei. More clarification is needed.
The description of Scope 4 does not fit well with the background information given before. Is the intention to prioritize DRBs with same QoS characteristics but belonging to different slices against each other in case of resource shortages? But this is a general topic, not only related to CU-DU split and MR-DC.
We also support the Telecom Italia view that the focus should be on MR-DC with 5GC.

	Nokia
	Seems No, or conditionally
	SA5 with the support of SA2 and RAN3 is standardizing a slicing resource model for NR in Rel15/16. The QoS provision for CU/DU split scenario must be aligned with that solution and not have contradictory requirements or overlap with that solution. In addition, this item shall focus on GBR QoS only.

	InterDigital
	
	Within the scope of FS_eNS_Ph2 in SA2, there will be a need to study potential gaps in the currently defined 5GS system procedures outlined in SA2 owned technical specificatons to support of GST (Generic Slice Template) parameters
For instance, the GST aims at the limitation of the number of PDU sessions per slice, or the number of devices supported per network slice, or the maximum UL or DL data rate per network slice (which is not the same as the AMBR for a UE, rather a rate limitation per UE/S-NSSAI). These parameters cannot be enforced today as the system lacks the ability to do so.
The outcome of the study might have impacts on how certain parameters associated to the network sliced are dedefined. We suggest RAN-SA coordination take place to determine whether any system modification are required, once the FS_eNS_Ph2 is completed.

	Xiaomi
	Yes
	QoS split needs to be considered among DUs.

	vivo
	
	More clarification is necessary on what should be discussed in RAN WGs.

	KDDI
	Yes
	As described in CMCC’s comment, study seems worth to clarify the behavior of 5QI information in case of CU-DU split and DC where one slice extends to multiple CUs and DUs.  
Now the background KDDI initially set, i.e. priority among slices being lost in DUs, is still under internal consideration and yet to have as sufficient focus as to set as the point of issue.  

	Qualcomm
	
	Agree with HW, needs further clarification as to what is missing

	Apple
	Maybe Yes
	We do not have strong view on this.

	Intel 
	
	We agree that DU may not have knowledge of S-NSSAI as the CU only provides DRB level QoS Info to the DU. Likewise for MN over X2 to SN.  More details are needed to understand how this really helps.  

	Vodafone
	No
	Agree with Huawei. The proposal seems to change the whole functional split of the CU-DU.

	Samsung
	No
	Currently, the CU knows the full QoS information. If a PDU session is split in DU1 and DU2, DU1 knows the QoS for a DRB configured in DU1 and knows the QoS for the QoS flows mapped on this DRB. DRBs configured in DU2 have no impact to DU1. It is not sure what is the usage to send e.g. aggregated QoS per S-NSSAI to DU.

	Futurewei
	No
	Network slice or a service’s SLA demand a particular way of QoS provisioning. QoS provisioning determines DRB configuration, which is done at CU. All packets of a DRB should be handled with same treatment in DU, per NR QoS framework – as 38.300 states, “At Access Stratum level, the data radio bearer (DRB) defines the packet treatment on the radio interface (Uu). A DRB serves packets with the same packet forwarding treatment.”    

	China Unicom
	Yes
	We agree DU should know the other DU’s QoS information.

	Asia Pacific Telecom (APT)
	
	More clarification is required on what should be studied in RAN.

	Sony
	
	No strong view



2.5 Others
SA2 has already scheduled a new SI SP-190931 [3] on slicing enhancement, so we need to take SA2 output into consideration. If RAN impacts are identified, the corresponding works in RAN for the SA leading SI should be handled in this RAN slicing enhancement SI.
Question 5: Do companies agree that the corresponding works in RAN for the SA leading SI should be handled in this RAN slicing enhancement SI if RAN impacts are identified?
	Company 
	Yes/No

	CMCC
	Yes. The SA2 SI on slicing enhancement is still under discussion. RAN needs to take the output into consideration, identify the potential RAN impact and discuss in this Rel-17 RAN slicing enhancement SI.

	CATT
	Yes. We can study the RA impact introduced by SA2 SI in this SI. 

	ZTE
	Yes, we think the corresponding works in RAN for the SA leading SI should be handled in this RAN slicing enhancement SI (e.g. the support of per slice AMBR).

	OPPO
	Yes, after the outcome of the study in SA is clear, we can consider how to add this part in RAN work.

	Huawei
	Yes. After SA2 in Rel-17 concludes their study, RAN can consider the exact impacts on RAN specificatrions. 

	Telecom Italia
	Yes

	Deutsche Telekom
	Yes. Topics identified by SA2 in their study on slicing enhancements with impacts on RAN should be handled in the Rel-17 RAN study.

	Nokia
	Yes, but such study should only be triggered by SA2, i.e. this objective should not be used for placeholder for any proposal in RAN.

	InterDigital
	Yes. Once FS_eNS_Ph2 is completed RAN would be in a better position to determine specific impacts to RAN technical specifications.

	Xiaomi
	Yes. We can update the RAN slicing WID accordingly when such a request is initiated by SA2.

	vivo
	Yes. The output of SA2 study should be considered and RAN slicing enhancement should focus on RAN specific impact.

	KDDI
	Yes.  Impacts on RAN from SA2 SI should be included in this SI.  

	Qualcomm
	Considering limited RAN2/RAN3 capacity in R17, let’s decide after SA2 study is concluded.

	Apple
	Yes, if SA2 SI has identified any work in RAN aspects, they can be added.

	Intel
	That is a possibility but depends on the nature of the work needed in RAN from SA2 work.  

	Vodafone
	Agree with Nokia

	Dish Network
	Yes. After SA2 concludes the study on slicing enhancement in Rel-17, RAN can study the impact on RAN specifications.

	Samsung
	Yes.
One of the issues within the scope of SA leading SI is whether and how to limit the data rate of UE for a Network Slice, ensuring that the aggregate of the PDU sessions that use the slice are rate limited to the rate defined for the Network Slice in DL and UL. The output of the issue may require RAN impact.

	AT&T
	Yes. RAN enhancements for slicing can be handled in a Rel. 17 RAN study.

	Futurewei
	Yes, relevant RAN impacts corresponding to SA2 study can be handled in this RAN study.

	China Unicom
	Yes. We should consider the impact from SA leading SI, and discuss if it is necessary to do some works in RAN.

	Asia Pacific Telecom (APT)
	Yes. RAN impact on slicing should be studied in this Rel-17 RAN slicing enhancement SI/WI.

	Sony
	Yes, the outcome of SA2 can be used in this work.



If there is any other issue that needs to be addressed in this SI, please list here.

3. Summary
Appreciate 26 companies’ reply on the proposals for R17 slicing enhancement SI. Companies’ views are summaried as follows:
Summary for scope 1
Scope 1: Study if slicing related enhancement is needed for intra/inter-frequency cell (re)selection.
25 companies responsed to scope 1.
23 companies support to study scope 1.
6 companies tend to merge scope 1 into scope 2.
6 companies support to study relaxiation of TA restriction, and coordination with SA2 is needed.
2 companies don’t support to study scope 1.
1 company support to study on power budget and OTA signaling.
In summary, the majority companies support to study scope 1. And moderator also agrees that scope 1 can be merged together with scope 2. 
Regarding to the TA relaxiation, strong demands can be observed from both phase 1 and phase 2 email discussion. It is proposed to study the necessity of relaxing restriction that one TA having the exact same slicing capabilities. Coordination with SA2 is needed.
Proposal 1: Study the necessity and impact of relaxing restriction that one TA having the exact same slicing capabilities. Coordination with SA2 is needed. 

Summary for scope 2
Scope 2: Study mechanisms to enable UE fast access to the slice available RAN node. The following aspects can be studied:
· Directly access to the intended slice
· Slice based paging, cell (re)selection and RACH configuration
· Different frequency/carrier may have different priority for those slices
· Access latency and UE battery consumption needs to be carefully considered.
25 companies responsed to scope 2.
23 companies support to study scope 2 in general.
17 companies support to study slice based cell (re)selection.
15 companies support to study slice based RACH configuration.
10 companies support to study slice based paging.
7 companies support to study directly access to intended slice.
In general, majority companies support to study scope 2. Slice based cell (re)selection , RACH configuration and paging can be included in the scope.
Proposal 2: Study mechanisms to enable UE fast access to the cell supporting the intended slice, including
· Slice based intra/inter-frequency cell (re)selection
· Slice based RACH configuration
· Slice based paging

Summary for scope 3
Scope 3: Study mechanisms to support service continuity, including:
· For intra-RAT handover service interruption, e.g. target gNB doesn’t support the UE’s ongoing slice, study slice re-mapping, fallback, and data forwarding procedures.
· Whether to lead in SA2 or RAN is FFS.
24 companies replied scope 3. 
21 companies support the study on scope 3. 
7 companies mentioned this should be studied in SA2 first.
Deutsche Telekom proposed to study optimized handling of UEs at cell edge of a slice-related coverage area (avoidance of handover to neighboring cells not supporting the ongoing slice type).
In general, majority companies support to study service continuity. Coordination with SA2 is needed. DT’s proposal seems also worth studying.
Proposal 3: Study necessity and mechanisms to support service continuity, including
· For intra-RAT handover service interruption, e.g. target gNB doesn’t support the UE’s ongoing slice, study slice re-mapping, fallback, and data forwarding procedures. Coordination  with SA2 is needed. 
· Studying optimized handling of UEs at cell edge of a slice-related coverage area (avoidance of handover to neighboring cells not supporting the ongoing slice type).
Summary for scope 4
Scope 4: Study differentiation of priority among slices in case of CU-DU split and DC case (e.g. proving aggregated QoS for DRB per S-NSSAI, etc.)
22 companies replied on scope 4. 
7 companies support on the study of scope 4.
5 companies think more clarification is needed for this objective.
In general, there is limited support for scope 4. So moderator suggests not to study scope 4 in Rel-17.

Summary for scope 5
Scope 5: SA2 has already scheduled a new SI SP-190931 [3] on slicing enhancement, so we need to take SA2 output into consideration. If RAN impacts are identified, the corresponding works in RAN for the SA leading SI should be handled in this RAN slicing enhancement SI.
23 companies replied scope 5. 
20 companies support on the study of scope 5 and agree that the corresponding RAN impacts should be handled in this RAN slicing enhancement SI.
3 companies propose to not to include it into this SI objective.
Considering majority companies support on scope 5, moderator suggests to include the corresponding RAN work of slice for SA2 output inside this SI.
Proposal 4: This study item should take SA2 output of SI SP-190931 on slicing enhancement into consideration if RAN impacts are identified.
4. Conclusion
In summary of companies’ views on R17 proposals on slicing, the following proposals are recommended to be studied in R17 RAN slicing enhancement SI:
Proposal 1: Study the necessity and impact of relaxing restriction that one TA having the exact same slicing capabilities. Coordination with SA2 is needed. 
Proposal 2: Study mechanisms to enable UE fast access to the cell supporting the intended slice, including
· Slice based intra/inter-frequency cell (re)selection
· Slice based RACH configuration
· Slice based paging
Proposal 3: Study necessity and mechanisms to support service continuity, including
· For intra-RAT handover service interruption, e.g. target gNB doesn’t support the UE’s ongoing slice, study slice re-mapping, fallback, and data forwarding procedures. Coordination  with SA2 is needed. 
· Studying optimized handling of UEs at cell edge of a slice-related coverage area (avoidance of handover to neighboring cells not supporting the ongoing slice type).
Proposal 4: This study item should take SA2 output of SI SP-190931 on slicing enhancement into consideration if RAN impacts are identified.
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