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1 Introduction

RAN2#97bis achieved an agreement to work out network slicing impacts to idle mode operations. Email discussion is scheduled with the following scope:
[97bis#14][NR] Slicing (Xiaomi)
Discuss network slicing impacts on Idle mode operation. Identify aspects of idle operation where slice dependent UE behaviour might be beneficial (e.g. initial access in idle, cell selection/reselection). For each aspect discuss the benefits with the aim conclude at next meeting whether it is needed. For each aspect discuss whether the slice needs to be known within the UE AS in order to achieve the desired behaviour.

Intended outcome: Email discussion report to the next meeting

Deadline:  Thursday 27/04/2017
2 Support of Network Slicing in RAN
To define a framework applicable for Network Slicing in RAN domain, RAN2 need to establish common understanding on high level requirements and design principles. Companies should keep in mind that the intention of this section is not to go beyond the scope of idle mode but to establish some common understanding that may have impact on the solution for idle mode.

RAN3 has made some agreements relating to resource isolation between slices (Reference to 38.801) that “

Each slice may be assigned with either shared or dedicated radio resource up to RRM implementation and SLA.

When assigned dedicated radio resource the slice may be isolated and configured by RAN with one or more of below items:

-
Time/frequency/code resources etc;

-
Access channel;

NOTE: It is up to RAN1/RAN2 to decide how to partition access channel e.g. in frequency, time and preamble.

-
Independent Access control, Load control, QOS etc.

Logically, slices may be isolated in terms of DRBs. 

The RAN should be allowed to serve traffic for different slices via shared resources.”
So, it might be better for RAN2 to understand the following questions:
RAN2 should mainly care about if there will be any UE impact/ new behaviour to cater to “Network Slicing in RAN”. In this context, In January Ad-Hoc RAN2 made the following agreements:

Agreements:

1:
RAN2 understanding is that traffic for different slices is handled by different PDU sessions.

2
Network can realise the different network slices by scheduling and also by providing different L1, L2 configurations.

3
UE should be able to provide assistance information for network slice selection in RRC message, if provided by NAS.
Question 0: In view of the RAN3 progress (e.g. Ch. 8 of 38801) we need to analyse requirements that can’t be fulfilled using the existing principles like network scheduling, L1-L2 configuration? 
From a UE perspective do we see that a “RAN Slice” is required to be known separately from a CN/ Network Slice??
	Company name
	Yes/No
	Comments

	Lenovo, MotM
	No
	From our perspective, the UE needs to be aware of the “Network Slice” and if this involves some “RAN part of the Network Slice”, we assume that this can be taken care by the Radio Network internally without needing to impact the UE in anyway.

Further, RAN3 talks about “RAN slice awareness (slice specific behavior, congestion control, resource isolation)”.

We understand that the concept of dedicated resources allows “resource isolation” and “congestion control” is under study in SA groups. We are now questioning if a new “RAN slice specific UE Access Stratum behavior” is required, which we don’t see as of now.

The Network Slices (in the CN) can be realized by RAN using SDAP layer and existing principles. Further to support Network slice, assistance information provisioning using RRC is already agreed.

	Qualcomm
	
	No. UE should only see CN slices and be aware of the slices it is connected to, but the UE should see the RAN resources independently of slicing. 

	Deutsche Telekom
	
	We currently do not see any need to separate the CN and RAN slice at the UE side.

	Huawei, HiSilicon
	
	For 1st question, at least two issues discussed in RAN3 could be discussed in RAN2. 

· Dedicated resource isolation/partitioning between slices. We think in this case separate MAC entity per RAN part of network slice instance would be required;

· UE associating with multiple NW slices simultaneously. We think only one RRC connection shall be maintained regardless whether UE associates with one or multiple slices. 
For 2nd question, as indicated in 23.501 v0.4.0, a network slice is defined as a logical network and may include CN CP/UP functions and 5G RAN. Thus we think that a network slice is composed of the CN part of network slice and the RAN part of network slice. From UE perspective, the RAN part of network slice is an integral part of network slice. 

The RAN part of slices could be fulfilled by scheduling and L1/L2 configured as agreed

	OPPO
	No
	We also don’t see the requirements for separating the CN and RAN slicing from UE perspective based on the slicing operation required by SA.

	LGE
	No
	We don’t see any benefits when RAN slice is separated from a CN/Network slice at least this phase.

	Xiaomi
	No
	Well, we think the key question here is whether the RAN configuration of network slicing is based on the unit of network slice or on the unit of RAN slice (maybe consist of a group of network slices). We identified two use cases: 1. a RAN slice ID may be introduced for the configuration of a group of network slices, which may be helpful to reduced the broadcast signalling. 2. different sets of RAN parameters (from PHY to RRC) per RAN slice are provided, which may even require independent entities in each layer. The first use case require notifying the UE the mapping between RAN slice ID and  CN slice ID. It might be complicated relating to How large the area a RAN slice ID corresponds to, and How to update the mapping. The second use case is even more complicated as it will radically impact the design of RAN protocol (logical function design of each layer, RRC message structure design, etc.)     

	Ericsson
	No
	Agree with the comments from Lenovo.

	Coolpad
	No
	Agree with Lenovo.

	Sony
	No
	Agree with Lenovo

	vivo
	
	From UE’s perspective, we think whether CN slice is aware to be connected to should be discussed in RAN2. For “RAN slice”, UE can only see RAN configuration and scheduling. Thus, there is no need to separate “RAN slice” and network slice.



	ZTE
	No
	We don’t think RAN part of NW slice is separated from Core part of NW slice. 

	Nokia, Alcatel-Lucent Shanghai Bell
	No
	UE Access Stratum is not required to know “RAN Slice” separately from a CN/ Network Slice

	III
	No
	It is not required to separate the CN and RAN slice.

	NEC
	No
	No need for the UE AS to take into account the “RAN Slice” in addition to the Network Slice.

	GTO
	
	Agree with Huawei, furthermore if a device supports more than one slice concurrently (or in the same time) isolation shall be ensured.

	Samsung
	No
	We don’t see the need of an additional “RAN slice” concept. It is part of network slice, and can be managed by RAN configuration and implementation.

	CMCC
	No
	The network slice is defined as “a logical network that provides specific network capabilities and network characteristics” in TS23.501 v0.4.0, and it may include 5G CN and 5G RAN. Therefore we tend to understand that a network slice is an End-to-End logical network including a CN part and a RAN part, and for a UE it sees a slice as an integral.

Furthermore, we currently do not see any need or benefit to separate a slice from UE perspective. The UE only provides requested NSSAI (based on the NSSP and accepted/configured NSSAI provided by CN during registration) to the gNB and CN for slice selection. The CN part and the RAN part of the selected slice then serve the UE as one to fulfill its application requirements.

	KT
	No
	We don’t see the need to separate the CN slice and RAN slice for now.

	CATT
	No
	Agree with above comments.

	ITRI
	No
	From UE perspective, the UE needs to be aware the network slice which includes CN parts and RAN parts. However, considering the RAN3 requirement of resource isolation, UE is supposed to process the RAN resources (scheduling and L1, 2 configurations) separately of slicing. 

	InterDigital
	No
	There is no need to differentiate between a RAN slice and a CN slice. The RAN slice can be transparent to the UE and differentiated by the RAN via configuration.  

	MediaTek
	No
	Do not see the need to separate slides into CN and RAN.

	NTT DOCOMO
	No
	Agree with Lenovo that UE only needs to be aware of the “Network Slice” and the RAN part does not need to be visible either to the UE nor to the Core Network, since the radio resources can be shared and common and the configuration and operation can be done by the existing mechanisms, e.g., scheduler, bearer handling, L1/L2 parameter configuration. 

Resource isolation in the RAN in terms UE dedicated resources, PRACH preamble, etc. is not necessary since the existing mechanisms already work well. On the contrary creating a chunk of separation of RAN resources would only resulting into splitting loss which is not foreseen in the existing mechanism.



Rapporteur's summary: 24 companies expressed their opinions, 22 clearly think that there is no need to differentiate between RAN slice and CN slice, the use of "network slice" is enough. RAN part of network slice can be realized by scheduling and L1/L2 configuration without UE knowing RAN slices. Two companies think some L1/L2 configuration of RAN part of network slices may require UE to see RAN slices.
Proposal 1: Do not introduce RAN slice in addition of network slice.

Question 1: Does companies agree that RAN solutions for network slicing should be scalable to support a large number of slices (e.g. hundreds of slices)?
	Company name
	Yes/No
	Comments

	Vodafone
	Yes
	Well, I understand the slice in a way that it is a particular NW configuration which is used based on the agreements with a particular customer/s and it is probably comparable with the use of APN where it might be for many customers or a particular company and therefore in general every customer might have their own slide which is in practice unlikely

	Lenovo, MotM
	Yes and No
	The word “scalable” is not clear here. There will be of course many CN Slices and the RAN might need to support these with different L1, L2 configurations.

	Qualcomm
	Yes
	Based on latest SA2 discussions it seems that the network may support many different slices (e.g., many different tenants for a particular vertical). On the UE side we are fine to limit the number of slices that can be supported in parallel in the UE, e.g., to 8 – this will limit the RRC signaling impact during connection establishment

	Deutsche Telekom
	Yes
	We need to fulfill this requirement as slices might target specific customers with specific SLAs. For the sake of being future-proof, scalability of slicing support is preferred. It also seems reasonable to limit the slices supported in parallel by the UE.

	Huawei, HiSilicon
	Yes
	The scalability feature should be ensured when designing the RAN solutions to support network slices. Note that SA2 agreed to use Slice Differentiator for further differentiation in addition SST. 

From UE perspective, the scalability to support more slices should also be ensured. We don’t see the benefits of limitation of its supported slices so far.

	OPPO
	Yes
	We also consider these requirements should be fulfilled; however, as usual, from RAN perspective, we don’t need to define hundreds of configurations to match the large number of slices defined in SA, thus, limit number of configurations could be defined for supporting the large number of slices.

	LGE
	
	We think network slicing should be scalable but the number in the example, hundreds of slices, seems to be too many.
By the way, we think the detailed requirements or policy to support network slicing should be decided first. We see SA1 is still working on to clarify TS22.261. 

	Xiaomi
	Yes
	RAN solution should not put further limit on the supported network slices aside from CN restrictions. 

	Ericsson
	Yes
	The system should be designed in such a way that it allows for a large number of slices to be deployed in a network in the future.

This means e.g. that we should avoid using RACH partitioning as the primary mechanism to indicate slice information to the network or including lists with slice IDs in SI.

	Coolpad
	Yes
	

	Sony
	Yes
	The solution should be flexible and allow dynamic configuration/reconfiguration of slices on the network side. So, any changes introduced in our specifications should allow such flexibility.

	vivo
	Yes
	We agree network slicing should be scalable. And there is no need to restrict the number of slice. But we can limit the RAN configuration based on our discussion. 

	ZTE
	YES
	There is no discussion about number of to be supported Slices during SID, but can be inquired by SA1/SA2.

	Nokia, Alcatel-Lucent Shanghai Bell
	Yes
	RAN solutions should be able to cope with increased use of slices

	III
	Yes
	Agree with Nokia

	NEC
	Yes
	With understanding “scalable” here would mean to handle a large number of Network Slices in the RAN, the answer should be yes.

	GTO 
	Yes
	We agree network slicing should be scalable, as there may be many separate slices configured. For the UE side there should be limitations on the number of supported slices. If a device supports more than one slice concurrently (or in the same time) isolation shall be ensured. 

	Samsung
	Yes
	The scalability should be supported. But the number of supported network slices simultaneously in UE needs to be limited, and the number of DRBs supported in the specification should be chosen accordingly as each network slice requires at least one DRB. (i.e. not too many to avoid unnecessary overhead but also not too less to be future-proof)

	CMCC
	Yes
	From the perspective of being future-proof, it is reasonable to support a large number of slices, each of which serves a specific tenant (a vertical industry, an enterprise, an application, or even a combination of resources). Therefore the RAN solutions should guarantee this. Note that it does not mean that RAN should support hundreds of configurations since that one RAN configuration can be shared by multiple slices.

	KT
	Yes
	The scalability aspects should be considered for the network slices. But agree with Deutsche Telekom to limit the slices supported by the UE.

	CATT
	yes
	Agree that requirement on support of large number of network slices should be aimed at.

	ITRI
	Yes
	It is reasonable for RAN solutions to be scalable to support a large number of slices. The relation between RAN configuration and slice may be elaborated to enhance the radio efficiency. 

	InterDigital
	Yes
	The system should be able to handle a large number of slices for forward flexibility and compatibility.

	MediaTek
	Yes
	RAN shall be able to handle any number of slices required by CN. It is unlikely that a UE needs to support all slices, so we support to limit the slices supported in parallel by the UE to reduce complexity.

	NTT DOCOMO
	Yes
	Although we do not see the need to support very high number of “Network Slices”, we think that the number should be configurable taking into account future deployments.


Rapporteur's summary: All the companies think that RAN solutions for network slicing should be scalable for network to support a large number of slices (e.g. hundreds of slices). 1 company think the number of "hundreds of" is too many. 6 companies further indicate that we should limit the number of slices supported by UE in parallel to reduce complexity. 2 companies think we should limit the number of configurations in RAN. 2 companies have concern about the meaning of the word "scalable".
Proposal 2: RAN solutions for network slicing should be able to support a large number of slices (e.g. hundreds of slices).

Proposal 2a: Limit the number of slices supported by UE in parallel. Detailed number is FFS.
Question 2: If the answer is yes, companies are invited to provide views on relationships among RAN parts of network slice instances. For example, can RAN parts of multiple network slice instances share the same radio configuration? Can RAN parts of different group of network slice instances have separate radio configurations?
	Company name
	Comments

	Vodafone
	Yes, I think that relation between RAN configuration and slice is not 1 to 1, so it has to be possible to provide several slices with the same configuration of radio to different customers. As an example, I could have a slice 1,2,3 which are assigned to the customers which high mobility users, but the radio configuration for these customers will be the same.

	Lenovo, MotM
	Please see our response to Question 0 for “RAN parts of network slice”.

In addition about “same/ separate radio configurations”: 

Same/ Different radio configuration: Different slices is handled by different PDU sessions, one PDU session might have multiple flows mapping into same/ different DRBs depending on how/ if gNB considers there 5QIs to be similar/ distinct. The DRBs may in turn be served using same or different radio configurations – somewhat like in LTE but of course there will be some logical channel to Numerology restrictions.

	Qualcomm
	Yes – different slices may share the same radio configuration – 

A slice implies a configuration of RAN resources but there is no reason to believe that different slices imply different configurations, it depends on the service requirements of the slice in the RAN which may be common or different across slices 

	Deutsche Telekom 
	Different slices might end up being served via DRBs having the same radio configurations or different ones. It depends on the type of service delivered through the network slice.

	Huawei, HiSilicon
	Yes, multiple RAN parts of network slice instance may share the same radio configuration in terms of L1/L2 configuration when these network slice instances have the same/similar requirements and SLA. 

Also, RAN parts of network slice may have different radio configurations when these network slices have different slice requirements from each other. 



	OPPO
	Different slices may be served by the same radio configuration or different radio configurations. Whether using the same or different configurations is purely based on how to perform the mapping between flows and DRBs

	LGE
	We think each network slice instance needs not have separate radio configuration all the time. It may depend on network conditions and the granularity level of slicing.

	Xiaomi
	Yes. The configuration of network slices will not change across a registration area as agreed in SA2. However, the radio resources as well as load conditions in different cells of one registration can vary greatly. So each cell needs to have enough flexibility to either map multiple network slices into one RAN configuration or to multiple RAN configuration, which is dependent the radio resources and load situation.

	Ericsson
	Once the UE is in connected mode we expect slicing in the RAN will be mainly realized through RRM/scheduling and different L1/L2 configurations. How the RAN ensures the QoS/SLA for a slice is met can be largely left to gNB implementation and does not need to be standardized in our view.

If a UE is in connected mode and sends/receives traffic from more than one slice, then each slice could have a different configuration by configuring the corresponding DRB differently. The parts of the configuration that is configured on a UE level (e.g. measurement reporting) would need to be common though.

For common channels, access control procedures (inc. access barring, admission control) should be primary method to differentiate and protect access channels for different slices. RACH partitioning should mainly be considered in special cases.

	Coolpad
	Yes, we don’t see any constraints on using the same RAN configuration for different RAN part of slices.  By using RRM/scheduling, one RAN configuration can serve different network slices in RAN part.

	Sony
	 Yes, We think it is upto network configuration and RAN2 design should allow such flexibility.

	vivo
	Yes. Different network slice instances can share the same radio configuration. And different network slice instances may or may not have separate radio configurations. It depends on the different services. 



	ZTE
	As described in our previous contribution, RAN part resource can be shared by multiple NW slices in dynamic or semi-static way. In addition, we also think deploy NW slice specific resource is possible. The question can be refined to (1) independent configuration, (2) resource separation. It has been concluded in SID that both (1) and (2) should be supported.



	Nokia, Alcatel-Lucent Shanghai Bell
	RAN parts of multiple network slice instances can share the same radio configuration. Likewise, differentiation of radio configurations for different group of network slice instances should be possible by a radio resource management framework. 

	III
	Yes, they can share the resource.

	NEC
	Yes. RAN should be able to handle the Network Slices flexibly, i.e. in some cases, the same radio configuration should be applicable to multiple Network Slices, while in some other cases, the different radio configurations should be applied to different Network Slices. It depends on the characteristics (e.g. QoS) of each Network Slice.

	GTO
	Different slices may be served by the same or different radio configurations. In case slice requirements differ also radio configurations are likely to differ.

	Samsung
	Agree with Ericsson

	CMCC
	Yes. As answered in Question 1, one RAN configuration can be shared by multiple slices, as long as that this configuration fulfills the radio requirements of these slices. And if not, these slices may employ separate radio configurations.

	KT
	RAN slice instances can share the same radio configuration for different group in case these RAN slice instances have the similar requirements and SLA.

	CATT
	Yes – multiple network slices should be able to share the same radio configuration. How and when to share the radio configuration can be left to the network implementation. 

	ITRI
	For shared radio resources, we think the relation between RAN configuration and slice is needed to ensure the flexibility. Agree with Xiaomi that the relation may depend on the radio resources and load situation. 

	InterDigital
	Yes, different slices can be realized using the same or different RAN configurations, depending on the slice requirements and network implementation.

	MediaTek
	Dynamic resource sharing is very important to uphold RAN efficiency.

	NTT DOCOMO
	Agree with Lenovo, Ericsson and Sony


Rapporteur's summary: All the companies agree that different network slices can be configured with the same radio configuration or different radio configurations.
Proposal 3: Different network slices can be configured with either the same radio configuration or different radio configurations.
Question 3: Companies are invited to provide views whether the configuration of RAN part of a network slice instance is visible to Core. More specifically, whether the mapping of RAN part of a network slice instance to a particular RAN configuration is visible to core?

	Company name
	Yes/No
	Comments

	Vodafone
	Yes
	Well, it is too early to answer this question and manly it is not clear to me, which parameters regarding the slice are exchanged from the CN to the Radio, while establishing the bearer/flow? It would be great if there would be some comments to this aspect from other companies.

	Lenovo, MotM
	No
	It is unclear if “RAN part of a network slice instance” is a new identifier?? It is not clear to us what would this bring if there is some new RAN slice information to be shared with CN!!

	Qualcomm
	
	We agree with Vodafone – this is too early to answer this question 

It seems clear that the RAN needs visibility of the CN slice to provide resources based on CN request and slice-specific SLA, so it can be configured correctly. However, it is not clear if awareness of the RAN configuration is needed in the CN – there may be a use case for this but we are not even sure why this is even relevant to RAN2 

	Deutsche Telekom
	
	It might be the case that RAN handling of slices is transparent to the CN. Details on RAN-CN slicing parameter exchange needs to be worked out first.

	Huawei, HiSilicon
	No
	Based on the slice-specific requirements from CN or OAM as well as UE’s assistance information, the RAN itself determines L1/L2 configurations, and sends the configurations  towards the UE based on its associated slices in case of registration request and session request etc procedure. 

We don’t see the need of this mapping visible to the CN

	OPPO
	No
	We don’t think the detail configuration of RAN part of a network slice instance should be visible to SA. But there might be some cases that CN needs to be aware of whether RAN could support some slices or not. However, this seems not relevant to RAN2.

	LGE
	No
	No at least in this phase. It is too early to discuss this issue.

	Xiaomi
	No
	We think the working assumption is that RAN part configuration of network slice is transparent to CN. If no motivation identified to defy this assumption, we should keep it. 

	Ericsson
	No
	In general we see no need for the CN to be aware of the radio configuration that is applied in the RAN except what can be deduced from e.g. the signaled QoS parameters.

	Coolpad
	No
	We think it is better to make CN transparent on how radio resources are allocated in RAN side.

	Sony
	
	We think it is upto RAN3 to decide.

	vivo
	No
	Currently, we don’t see any case need some RAN configurations of a network slice instance is visible to Core Network. Even if there is such case, this should be discussed in other WG, and RAN2 may have some discussion based on the corresponding requirements.

	ZTE
	no
	RAN should acquire configuration of Core part of NW slice due to CN entity selection function. However, there are no any agreements in RAN3 and SA2 for Core entity to know the configuration of Ran part of NW slice.

In addition, the mapping of RAN part of NW slice to RAN configuration is not visible to Core entity. The question can be refined to (1) whether 5GC is aware of the slices supported by RAN part ahead, (2) whether 5GC is aware of the slices implementation/exact configuration in RAN.

For (1), Yes, via NG global procedures.

For (2), No



	Nokia
	N/A to RAN2 
	As far as we understand Network Slice Instance visibility to RAN claimed by the Question, we think it is not necessarily required. The RAN configuration should be in relation with a slice configuration that originates from Core. Both CN and RAN configuration part of a Network Slice Instance are individually configured but correspond to each other.

	III
	FFS
	Agree with Sony

	NEC
	No
	There is no need to inform the CN of e.g. the way of handling the Network Slices in RAN from RAN2 point of view.

	GTO
	No
	No, we currently don’t see the need that RAN part of a network slice instance is visible to Core

	Samsung
	
	We are not sure of the use case. In general, CN does not need to be aware of RAN part configurations. RAN operation will be governed by network mechanisms based on policies, and gNB can decide RRM details. Network procedures can be discussed in RAN3 or SA2.

	CMCC
	No for this moment
	We agree with the above comments from most companies that this question is too early to be answered. Currently we do not see the need to let the CN know the detailed RAN implementation for a slice.

	KT
	No
	We think that the RAN need to aware the CN slice to provide radio configurations based on CN request and slice-specific SLA. However, it is not clear if awareness of the RAN configuration is needed in the CN.

	CATT
	No
	We don’t see a need for the CN to aware of RAN configuration.

	ITRI
	
	We think it may be RAN3 issue.

	InterDigital
	No
	The CN doesn’t need to be aware of RAN configuration.  Based on slice specific requirements, the RAN can determine a configuration that would meet the slice requirement.  This is similar to QoS requirements being fulfilled by the RAN via DRB configuration and scheduling.  

	MediaTek
	No
	

	NTT DOCOMO
	No
	We do not see the need for the CN to be visible of the RAN resources assigned for a certain Network Slice.


Rapporteur's summary: 17 companies clearly expressed that RAN configuration should be transparent to CN, 7 companies are not clear about the use cases of RAN configurations to be known to CN. 3 companies think this is for RAN3 to decide.
Proposal 4: RAN2 work assumption is that RAN part configuration of network slicing is transparent to CN.
3 Idle UE Operations Impact

3.1 Cell selection and reselection
Since Network Slicing as end-to end functionality does not define explicit requirements to idle UE Access Stratum procedures [1], RAN2 should first try to clarify the motivation for considering slice related info in Idle UE procedures handled at Access Stratum layer. 
For cell selection & reselection, we can note two motivations:

1. to prioritize cells/frequencies/RATs supporting some of UE configured network slices

2. to only allow UE configured with certain network slices to camp on the cell/frequency (e.g. cell is reserved to serve only URLLC service) [2]. 
Question 4: companies are invited to provide views on which of the above motivations or other motivations are valid to be considered in cell selection & reselection?
	Company name
	which one (1, or 2, or others?)
	Comments

	Vodafone
	No
	I think it would be great that we do not provide any Slice information to the UE over broadcast signaling. If we like to influence any idle mode behavior depending on the slice, then dedicated signaling should be used for.

	Lenovo, MotM
	No
	We have to be really careful here since introducing some priorities for slices might need us to resolve also the conflict if the UE supports (configured or accepted S-NSSAIs) more than 1 slices with conflicting priorities. Better to wait for SA groups on this.

	Qualcomm
	Yes – both
	We would like the UE to be able to perform selection (at least) to find a cell that can support the slice(s) that the UE requires – we can defer to SA/CT decision on this.

We also see use cases for operators to deploy cells or frequencies that only support a limited 
number of slices. 

	Deutsche Telekom
	Yes
	There should be means to have UEs camp on frequency layers and/or cells that might be dedicated to specific services/slices. However, this has to be cross-checked with SA and CT work on this matter.

	Huawei, HiSilicon
	Yes-both
	We envision both cell/frequency are potential scenarios to support slices. A slice specific cell may be supported for some slices, e.g., public safety or URLLC slice. Also a slice-specific frequency may be used similar to the support of eMBMS service using dedicated frequency. 
Further as raised in Question 0, slice dedicated resource isolation/partition is another motivation for UE to camp on the suitable cell.  

	OPPO
	Yes, 1 and 2
	In network slicing, there might be some frequency layers and/or cells that for dedicated slices, therefore, the UE should be capable to select and camp on the cell which is suitable for its service. Besides, when the capability to support different slices on each frequency and/or cell is different, it is also possible for the UE to camp on the “best” cell not only from signaling strength perspective. 

	LGE
	No
	Currently, the use case, requirement or benefit of cell selection/reselection considering network slicing is unclear. 

Even if a cell doesn’t support a certain slice and an UE should avoid camping on the cell, this can be done in NAS layer, e.g. using different PLMN/TAC for different slicing. If so, this is not RAN2 scope.
Although some issues are still on-going in SA/CT, we think UE cannot use slicing information in the IDLE mode because UE receives only allowed S-NSSAIs list; based on our understanding, SA2 has a general consensus that UE does not know network slice information and, in addition, network operators probably won’t share slicing information.

	Xiaomi
	Yes, both
	

	Ericsson
	Yes, both
	Comment on 1): Prioritization of frequencies based on slice availability could potentially be supported. However, within a frequency the UE should always try to camp on the best cell, i.e. based on radio conditions and not on slice availability. This is in line with what was agreed for service availability in the NR ad-hoc meeting.

(To us the difference main difference between slice and service is that there may be many slices implementing a particular service (e.g. MBB)).

Agreements

1
As in LTE, UE can prioritise a frequency based on service. On the selected frequency the UE attempts to camp on the best cell.
2
Suitability criterion: Cell quality is above a threshold; Cell is not barred; Cell belongs to selected/R (E) PLMN. Other conditions (if any) are FFS.

3
Cell broadcasts (e.g. in minimum SI) the service(s) supported by it.

FFS for which services (e.g. MBMS, CSG, V2X, URLLC) we apply this mechanism.

FFS how this might apply for the case of network slices.
Comment on 2) With the current RAN3/SA2 assumption on consistent slice support within a UE registration areas (e.g. TA list) it should be possible to rely on NAS level mechanism (e.g. TAU reject or Forbidden TA list) to handle camping/access restrictions to different frequencies/cells since these frequencies/cells would need to use a different TA.

	Coolpad
	Yes, both
	Agree with QC, this should be jointed decided by SA/CT.

	Sony
	No
	For 2, We should consider other existing tools like e.g. dedicated tracking area for URLLC only cells and then discuss the need if something else will be necessary.
For option 1, we already have priority mechanisms for features like MBMS, CSG or D2D and need more discussion if anything more than that and per slice is needed. 

Also cell selection/reselection is assumed to take frequency and RAT priority into account. We need more information if something else is needed

	vivo
	Yes, both
	During network deployment and service providing, there may be some frequency or cells some of UE configured network slices. From UE perspective, it is better to select to a cell supporting the slice that the UE requires. This is beneficial for UE’s power consumption and latency. 



	ZTE
	Yes, 
	The motivation of 1 is justified. After UE attach, it should try to stay on its highest prioritized RAT/layer/cell, which best maps UE accepted NSSAIs. During reseletion, UE cannot be prevented from moving to non-best RAT/layer/cell for coverage reason.

	Nokia, Alcatel-Lucent Shanghai Bell
	1&2
	We envision scenario 1 fulfills principal deployment assumption that various slices may be available at various frequency layers. Scenario 2 can be a reasonable motivation IF operators see benefits to have a mean to dedicate a cell to a slice.

	III
	Yes
	Agree with Ericson for URLLC service.

	NEC
	Yes/No
	First of all, RAN2 should have a common assumption about the slice availability. If the same Network Slice is available in any cells of the same TA, then no need for further optimization in cell selection/reselection.
Otherwise (i.e. some slices are not available in some cells within the TA), the point should be clarified. For instance, it is not sure if there is a case that the UE cannot connect to the network in the TA/PLMN which the UE is allowed to camp on? If there is no such case, at least we do not see any necessity to optimize the cell selection process. Only for cell reselection, it can be discussed whether optimization is useful or not considering the trade-off between the complexity and gains.

	GTO
	Yes
	A certain slice configuration may be provided by the network on a certain frequency or only on a certain cell or group of cells. The Ue should prioritize and consider service availability when camping on a frequency/cell.

	Samsung
	Yes
	For 1, we can consider extending priority mechanism in SIB or introducing UE specific reselection parameters as in LTE to enhance latency/battery life performance with acceptable overhead and network information visibility.

If RAN doesn’t support or provide any information related with network slice, we can rely on NAS mechanism. (I.e. the case in the 2nd question)

	CMCC
	Yes, both
	For Motivation 1 we agree with the motivation but we need to avoid the conflict if the UE supports multiple slices with conflicting priorities. E.g. a UE may support Slice 1, 2 &3 which should be served by RAT 1, 2&3 respectively according to different RAT priorities. In this case UE will need to support multi-connectivity.

	KT
	Yes, both
	Agree with both motivation

	CATT
	1-yes

2- No in RAN
	Previous agreement on service based frequency prioritization for camping, in our view, can be extended to slice.

For point 2, we think the NAS level access control is sufficient and RAN level control is not needed.  

	ITRI
	Yes-both
	Agree with QC that at least the UE should be able to perform selection to find a cell that can support the slice(s) that the UE requires. Both cell (slice availability) and frequency (dedicated frequency) are potential scenarios and this might be possibly by dedicated signaling.

	InterDigital
	Yes-both
	Not all network slices are available through every gNB or every frequency. If a UE needs to be connected to specific slices, it’s better that it is aware of what slices are available in a cell/frequency before camping on it. 

It is also preferred that some NW slice information is provided in the minimum SI.

	MediaTek
	Yes-both
	UE should select the right radio resource to camp.

	NTT DOCOMO
	No
	We think that “cell” concept and service-related “slice” concept could be made independent/unrelated. This means that the UE can camped in any cell that satisfy the radio quality for camping and perform the related service with assigned “network slice” from that cell. In other words, all the “cell”s need to support all available “slice” in that network.

Then, a redirection to a network slice (not cell)  that can serve the UE needs to be performed based on information from the UE or by the NW (e.g., similar like DÉCOR).


Rapporteur's summary: 19 companies agree with motivation 1, 17 companies agree with both motivation 1 and 2. 5 companies don't agree with the motivations. 4 companies further indicate that the decision may involve SA/CT groups. 
Proposal 5: RAN2 to agree with the following motivations for considering slice information in cell selection & reselection:
1. to prioritize cells/frequencies/RATs supporting some of UE configured network slices

2. to only allow UE configured with certain network slices to camp on the cell/frequency (e.g. cell is reserved to serve only URLLC service)
3.1.1 Cell selection
Question 5: companies are invited to provide views on whether slice information (e.g. slice availability, access restriction related to slices, etc.) is considered in cell selection?
	Company name
	Yes/No
	Comments

	Vodafone
	No
	I think that cell selection should be not affected by the slice discussion and I do not see any use case for. 

	Lenovo, MotM
	No
	

	Qualcomm
	Yes
	See question 4 – the UE uses PLMN information to see if a subscription is valid, it seems only reasonable to use slice information (in whatever form it takes) to determine if the slice is available – why would the UE access a cell if the slice is not available – it wastes battery and also network resources

	Deutsche Telekom
	
	Slice-aware initial cell selection might not be needed.

	Huawei, HiSilicon
	No
	For initial cell/PLMN selection, the slice information should not be considered. We should cross check with CT and SA. 

	OPPO
	Yes
	Agree with Qualcomm that at least whether the slice is available or not should be considered when UE performing cell selection.

	LG
	No
	Please refer to answer to Q4.

	Xiaomi
	Yes
	Well, we think the case is similar to CSG. For CSG, it provides service only to CSG members, so we do suitability check of a cell for CSG for both cell selection & reselection. Network slice can also be used for certain devices which typically has only slice related services (eg. URLLC). In this case, we'd better to check whether the slice is supported or not in a cell. Cells supporting such slice services should always be given first priority to camp on if they meet certain cell quality. 

Besides, if we need to support the motivation that RAN can only allow UE with certain slices to access, it would be the best choice for the UE to not select a cell that doesn't allow it to access due to the slice restriction. We see no reason for UE to camp on this kind of cell. 

	Ericsson
	Yes (indirectly)
	As agreed in TS 38.304 there will be two types of  cell selection in NR: initial and stored information cell selection.

Similar as for intra- and inter-frequency cell re-selection (see our responses to questions 7-10 below), slice availability is taken into account indirectly during the cell selection procedure. For example, the UE may be previously configured on NAS layer with a slice dependent TA blacklist which is used to determine if a cell/frequency is suitable or not.

	Coolpad
	Yes
	Refer to answer for Q4.

	Sony
	No
	We don’t think explicit indication is necessary for considering slice information during cell selection/reselection. 



	vivo
	Yes
	If the slice information is visible in RAN, we prefer to consider it during cell selection. Same reason for Q4.

	ZTE
	No
	However, at least access restriction related to slices is possible. During UE cell selection, it should try to camp on any suitable   RAT/layer/cell, which may not map UE accepted NSSAIs.

	Nokia, Alcatel-Lucent Shanghai Bell
	Maybe 
	In general explicit slice information should not be advertised to impact UE cell selection process, but in specific cases e.g. if scenario 2 is confirmed as valid use case it might be considered

	III
	Yes
	

	NEC
	Yes/No
	See comments to Q4.

	GTO
	
	For initial cell/PLMN selection it needs not be considered, when the device has stored information available this may be considered to speed up the process and save power.

	Samsung
	Yes
	We prefer to utilize information on RAN configurations (or availability) related with network slice if available.

	CMCC
	FFS
	We should wait for the decision on how to derive slice availability first, after which we may discuss whether it is considered in cell selection.

	KT
	Yes
	Slice information can be considered in cell selection/reselection.

	CATT
	
	We don’t see it is necessary to provide slice information explicitly in RAN for cell selection purposes. As commented in Q4, frequency prioritization is sufficient. 

	ITRI
	No
	For initial cell/PLMN selection, the explicit slice information should not be considered. 

	InterDigital
	Yes
	It would beneficial to know whether the slice is available in a certain cell before camping on it, due to reasons provided in answer to Q4.

	MediaTek
	Yes
	UE should be able to select the right radio resource for corresponding service.

	NTT DOCOMO
	No
	See answer to Q4


Rapporteur's summary: 13 companies agree that slice information needs to be considered in cell selection. 11 companies don't agree, but 4 of which just don't agree with the need for explicit indication of slice information. 1 companies think it is FFS.
Proposal 6: slice information related to slice availability is considered in cell selection. It is FFS whether this slice information is provided by RAN or NAS, explicitly or indirectly.
Proposal 6a: slice information related to access restriction is considered in cell selection. It is FFS whether this slice information is provided by RAN or NAS, explicitly or indirectly.
Question 6: if the answer is yes, whether slice information needs to be visible to the UE AS?
	Company name
	Yes/No
	Comments

	Qualcomm
	FFS
	More likely this is just NAS info similar to PLMN info but AS can be FFS until further details are known

	Xiaomi
	Yes
	For the slice availability, since slice configuration will not change within the registration area, UE might be able to know the slice availability based on tracking area. So, it might not be needed for RAN to provide the slice availability info. 

For access restriction, however, it is a little different. Although it is not clear which group (RAN/SA/CT) is responsible for setting the access restriction, we prefer to keep it in RAN. The reason is that the decision on whether to allow UE to access for services other than certain slices may be dependent on the RAN resource situation (overload or not). For example, if RAN has enough radio resources remained due to few currently served UE, RAN may decide to allow UE to access for other services. Otherwise, RAN may decide to forbid UE from access for other services.  

	Ericsson
	No
	See our responses to question 7-10 below.

	vivo
	Yes
	This is the baseline for Q5.

	Nokia, Alcatel-Lucent Shanghai Bell
	FFS
	Slice specific information can be avoided, but cell separation for a slice could be realized by a one bit indicator (e.g. similar to LTE CSG)

	III
	FFS
	

	Samsung
	FFS
	Agree with Qualcomm

	KT
	FFS
	

	CATT
	No
	

	InterDigital
	FFS
	Agree with Qualcomm

	MediaTek
	Yes
	Some information in needed to guide UE AS behavior.

	NTT DOCOMO
	No
	See answer to Q4


Rapporteur's summary: 6 companies can not decide on whether slice info is visible to UE AS. 3 companies think it may be. 3 companies think otherwise. No conclusion can be made on this.
3.1.2 Intra-frequency cell reselection
Question 7: companies are invited to provide views on whether slice information (e.g. slice availability, access restriction related to slices, etc.) is considered in intra-frequency cell reselection?
	Company name
	Yes/No
	Comments

	Vodafone
	Maybe
	I also do not see why Intra Frequency cell reselection should be affected by the slice discussion, but in principal if we like to introduce slice specific offsets, this might be possibly by dedicated signaling

	Lenovo, MotM
	Not clear yet
	

	Qualcomm
	Yes 
	If this is captured e.g., in TAC, then that is sufficient as it is implicitly present – if not then some explicit signaling may be needed

We should wait for SA2 decision

	Deutsche Telekom
	Maybe
	It might depend on SA2 work about what type of granularity is needed with regard to group of cells supporting a specific slice.

	Huawei, HiSilicon
	No
	It may bring some drawbacks if slice information is considered for intra-frequency cell reselection. For example, intra-frequency interference may deteriorate the system performance if UE accesses the network. 

But we see some benefits if access restriction related to slices is considered similar to the mobility restriction list. This may depend on SA2 decision. 

	OPPO
	Yes
	We also consider it might be possible that different types of node (e.g. node like LTE HeNB) will be deployed on the same frequency as macro but for different purpose, however, agree that this may need to be checked by SA.

	LG
	No
	Please refer to answer to Q4.

	Xiaomi
	Yes
	Similar view as Question 5. 

At least for access restriction related to slices should be considered, as it has no impact to interference.

For slice availability, some companies express their concern about interference. We do not see this as big issue. Firstly, the interference will only be deteriorated across TA boundaries. Secondly, absolute/relative cell quality threshold can be configured to minimize the impact.

	Ericsson
	Yes (indirectly)
	Prioritization of cells based on slice availability in intra-frequency cell selection should be avoided due to reasons mentioned in R2-1702552 (worse link performance, increased interference, etc). The general principle should be that the UE always camps on the best cell within a frequency (i.e. the cell with best link quality) and based on normal cell re-selection parameters. 

When the UE re-selects to a cell that does not support the current slice the UE will perform a TAU since it will also at the same time change registration area. The NAS layer will at this point decide if the slice should be removed or remapped etc. A cell may also be rejected during cell re-selection due to being part of the forbidden TA list (which has been previously configured by the network based on slice availability). In that case the UE will try to re-select to cells on other frequency layers in the same way as in LTE.

	Coolpad
	Yes
	Refer to answer for Q4.

	Sony
	No
	We should not change the best cell criteria at AS layer 


	Vivo
	Yes
	Same reason for Q4.

	ZTE
	No
	However, at least access restriction related to slices is possible. 

	Nokia, Alcatel-Lucent Shanghai Bell
	No
	For intra-frequency cell reselection radio criteria should be used

	III
	FFS
	

	NEC
	
	See comments to Q4

	GTO
	No
	To avoid interference problems and impacts link performance impacts. RAN nodes on one frequency still may have all resources dedicated to a certain slice, however to avoid aforementioned drawbacks they should not overlap in coverage.

	Samsung
	No
	UE can always camp on the best cell. If slice availability is different from the last camped cell, NAS procedure can take care of the situation.

	CMCC
	FFS, tend to Yes
	With the motivations mentioned in Question 4, it is possible to provide slice-prior or even slice-specific cells. Therefore for the UE it can choose a suitable cell that best support its serving slice during cell reselection instead of performing slice handover in RRC_CONNECTED. This is useful for UEs with relatively fixed services/slices, e.g. UE in vertical industries like sensors.

	KT
	Yes
	Slice information can be considered in cell selection/reselection.

	CATT
	No
	Best cell criteria should be used for intra-frequency cell reselection.

	ITRI
	Maybe
	UE should always camp on the best cell within a frequency. However, the access restriction related to slices may have benefits and need more discussion.

	InterDigital
	No
	Intra-frequency cell reselection criteria should be based on radio conditions.  The UE should always pick the best cell, as otherwise there will be impact to the system by creating additional interference, and the UE’s performance will suffer. If cell doesn’t support the given slice, NAS procedures such as TAU will solve the issue. Slice information should however be taken into account for inter-frequency cell reselection. 

	MediaTek
	Maybe
	The granularity of is not clear yet.


Rapporteur's summary: 11 companies think that slice information should be considered in intra-freq cell selection. 10 companies think differently and point out that it will cause interference problem. Still 3 companies think it FFS. Among those who disagree, two companies think slice info related to access restriction may be considered beneficial, two other companies think slice can be handled by NAS
Proposal 7: RAN2 to discuss whether slice information related to slice availability is considered in intra-freq cell reselection.
Proposal 7a: slice information related to access restriction is considered in intra-freq cell reselection. It is FFS whether this slice information is provided by RAN or NAS, explicitly or indirectly.
Quetion 8: if the answer is yes, whether slice information needs to be visible to the UE AS?
	Company name
	Yes/No
	Comments

	Qualcomm
	FFS 
	Same principle as question 6 applies

	Xiaomi
	Yes
	Similar view as Question 6

	Ericsson
	No
	In general, if the cell (re-)selection behavior is configured/modified via dedicated signaling (either over NAS or AS) no slice related information would be visible to the UE. The UE would just apply the received configuration; it does not need to know why it receives this configuration or how it relates to a particular slice.

	vivo
	Yes
	Same reason for Q6.

	NTT DOCOMO
	No
	See answer to Q4


Rapporteur's summary: too few comments, no conclusion can be made on this.
3.1.3 Inter-frequency/RAT cell reselection
Question 9: companies are invited to provide views on whether slice information (e.g. slice availability, access restriction related to slices, etc.) is considered in inter-freq/RAT cell reselection?
	Company name
	Yes/No
	Comments

	Vodafone
	Yes
	I think with frequency priorities and possible additional offsets, it is possible to do so, e.g. with rrc connection release…

	Lenovo, MotM
	We can wait for SA input


	

	Qualcomm
	Yes
	See question 7

	Deutsche Telekom
	Yes
	The service specific prioritization (agreed in the SI) can include or be extended to network slicing (e.g. priorities)

	Huawei, HiSilicon
	Yes
	Same view as Deutsche Telekom.

The SI agrees the UE may priorities the frequency on which the interested service supports. The same principle could be applied to slices. 

	OPPO
	Yes
	At least slice priority is needed. Whether this could reuse service specific priority or not could be further discussed.

	LG
	No
	No at least this stage. Please refer to answer to Q4.

	Xiaomi
	Yes
	Similar view as Question 5.

And there is no interference problem for this case.

	Ericsson
	Yes (indirectly)
	The case where the slice is restricted to a particular frequency layer or RAT can in our view be handled using dedicated signalling. As long as the initial attach can be performed on some other frequency/RAT, the network can configure dedicated frequency priorities to re-direct the UE to the correct frequency/RAT. Similar mechanism is supported already today in LTE where dedicated frequency/RAT priorities can be configured in RRC connection release. If the UE is not able to find any suitable cells on the prioritized frequencies/RATs it will re-select to another frequency if that slice does not support the same slice the UE will perform a TAU since it will also at the same time change registration area. The NAS layer will at this point decide if the slice should be removed or remapped etc.

	Coolpad
	Yes
	

	Sony
	No
	Please see answer to Q4 option 1

	vivo
	Yes
	Same reason for Q4.

	ZTE
	Yes
	It was already agreed in RAN2 that UE can prioritize a frequency based on service. We think slice based selection solution is also possible.



	Nokia, Alcatel-Lucent Shanghai Bell
	Yes
	Frequency priorities reflecting slice priorities would fulfil scenario 1

	III
	FFS
	

	NEC
	
	See comments to Q4

	GTO
	Yes
	Was already agreed that UE can prioritize a frequency based on service, furthermore such mechanism already exist in LTE. 

	Samsung
	Yes
	See answer for question 4

	CMCC
	FFS, tend to Yes
	See question 7

	KT
	Yes
	Slice information can be considered in cell selection/reselection.

	CATT
	
	It could be considered through service based frequency prioritization (answer to Q4). 

	ITRI
	Yes
	Agree with Deutsche Telekom.

	InterDigital
	Yes
	Please refer to our answer to Q4

	MediaTek
	Yes
	

	NTT DOCOMO
	No
	See answer to Q4


Rapporteur's summary: 18 companies say that slice information for frequency prioritization should be considered in inter-freq/RAT cell reselection. 5 Companies think differently. 2 companies are FFS.
Proposal 8: slice information for frequency prioritization should be considered in inter-freq/RAT cell reselection.

Question 10: if the answer is yes, whether slice information needs to be visible to the UE AS?
	Company name
	Yes/No
	Comments

	Qualcomm
	Yes
	See question 6

	Huawei, HiSilicon
	Yes
	Dedicated signaling could be notified to UE the frequency band and its priority for idle mode mobility. 

Whether broadcasted signaling is supported could be further studied. 

	Xiaomi
	Yes
	Similar view as Question 6

	Ericsson
	No
	See our response to question 8.

	Vivo
	Yes
	Same reason for Q6.

	ZTE
	Yes
	Either entire Slice information ( NSSAI/S-NSSAI) or part of slice information (SST/SD) is visible to the UE.



	Nokia, Alcatel-Lucent Shanghai Bell
	No
	Frequency priorities reflecting slicing priorities can be signaled implicitly with no slice specific information (like slice Ids)

	GTO
	Yes
	Dedicated signaling could be used, need for broadcast indication should be for FFS.

	Samsung
	
	See answer for question 4

	CATT
	No
	We don’t see it is necessary to provide slice information explicitly in RAN for cell re-selection purposes. 

	MediaTek
	Yes
	Some information in needed to guide UE AS behavior.

	NTT DOCOMO
	No
	See answer to Q4


Rapporteur's summary: 7 companies think slice information should be visible to UE AS, 4 companies think otherwise. 

Proposal 8a: slice information for inter-freq/RAT cell reselection is visible to UE AS.
3.2 Initial access
Similarly, RAN2 should try to clarify the motivation for considering slicing related information in Initial Access UE procedures. 
In past RAN2 meetings, several mechanisms for preventing RACH overload in NR have been proposed. These include [3]:
· Access barring

· PRACH partitioning (i.e. different preambles or different time/frequency resources are used by different slices or groups of slices)

· RACH backoff

· RRC connection reject

These mechanisms focus on different steps of the initial access procedure, aiming at:

· resource isolation (PRACH partitioning)
· differentiated treatment of access requests for different slices.

Question 11: companies are invited to provide views on whether resource isolation/differentiated treatment for slicing should be considered as valid use case in initial access?

	Company name
	Yes/No
	Comments

	Vodafone
	
	Access barring, I do not see a need to differentiate. PRACH and RACH backoff, probably also not. RRC connection reject, also here I think in the first release it is not needed

	Lenovo, MotM
	
	We can wait for Unified access barring related input from other groups. This may also affect RACH related aspects. In principle, if there needs to partition e.g. PRACH resources so that one services can access faster than other service(s), we can do this without needing any RAN slice concept.

	Qualcomm
	Yes
	System should be forwards compatible to include any of above if they are deemed as necessary to meet the service requirements for the slice and operator business agreements – it may not be needed in first release

	Deutsche Telekom
	Yes
	Both Access Barring and RACH partitioning should also depend on network slices so that different treatment in terms of congestion control and available RACH resources can be given to different services. We agree with Qualcomm on the forward-compatibility aspect.

	Huawei, HiSilicon
	Yes
	For radio resource isolation, i.e. dedicated radio resources to network slice, the PRACH resource portioning should be considered. 

For shared radio resources, we think the resource isolation/differentiated for slicing is needed to ensure the minimized inter-slice impact due to congestion. Also when slices with distinct services, the initial procedure need to provide service aware treatment. This could be discussed together with initial access in NR 

	OPPO
	
	For access barring, we agree that maybe we need to wait for the unified access barring mechanism to be defined. Regarding the PRACH partition, RACH backoff and RRC reject, we are not sure why we need to perform the resource partition or differentiate the behavior for different slices, and we would like to see more about the gain over the complexity.

	LGE
	
	Basically we think slicing information is invisible to UE AS and we want to keep this assumption in this release. We do not see the benefits when we consider slicing in the mechanisms above.

	Xiaomi
	Yes
	We think the intention of introducing network slicing is to confine the impact of services of one slice within its own scope. As we know, random access is one major factor that leads to serious impact between different services, especially considering IOT services. So, initial access should consider slice information

	Ericsson
	Yes
	Resource isolation: We think access barring or other access control mechanisms are better mechanisms to prevent RACH overload and achieve isolation between slices than PRACH partitioning. PRACH partitioning is costly and should only be used as a last resort when none of the other mechanisms are sufficient (e.g. for certain URLLC or NSPS scenarios). 

Differentiated treatment: Yes, there may be a need for early indication of the network slice to enable the RAN to prioritize certain slices already during the connection setup.

	Coolpad
	
	For access baring, we also think it is better to wait for the updates of unified access baring.  For PRACH partitioning, we are not so sure because we may have quite many slices then partitioning may not be suitable.  For RACH back off and RRC connection reject, we need to evaluate the gain v.s. complexity.  For the first release, we are not sure these are things must have.

	Sony
	
	Agree with Ericsson comments above even though we are not sure about PRACH partitioning for URLLC as it depends on the discussion of numerology used for RA procedure 

	vivo
	Yes
	We slightly prefer that access barring and PRACH partitioning should depend on network slicing. In this way, different treatments can be achieved for different services.



	ZTE
	Yes
	This has been concluded during SID.

	Nokia, Alcatel-Lucent Shanghai Bell
	Yes
	Resources isolation and differentiated treatment are valid use cases, not limited to the listed options, though. Considering:

- Unified Access Class Barring

- cell re-selection principles (implicit or explicit)

-Connected UE support for slicing assistance information

- RRM

we get several steps and means to fulfil the ultimate objective.

	III
	Yes
	Agree with Sony for URLLC service.

	NEC
	
	On Access barring, RAN2 should wait for the information (reply) from other WGs (e.g. SA1).
On the initial access in general, we think that RAN2 should first discuss and decide the basic procedure. On top of that, RAN2 can discuss further optimization with respect to the resource isolation among slices.

	GTO
	Yes
	From current perspective we would not exclude any of the above mentioned methods, giving that there may also be slices very different in nature they also may be isolated by different mechanisms, i.e. RACH portioning is a suitable but costly method which should only be used for very specific slices.

	Samsung
	Yes
	Agree with Ericsson

	CMCC
	Yes
	Resource isolation/differentiated treatment for slicing can be configured by operators for better service provisioning. And it does not mean that complete resource isolation is needed for different slices since it can be shared.

	KT
	Yes
	Different treatment of access requests for different slices should be supported.

	CATT
	
	We prefer to have a unified approach for access class barring. We don’t see a need for differential treatment or resource isolation for the first RACH attempt in initial access. 

	ITRI
	Yes
	We think the resource isolation/differentiated treatment for slicing could be discussed together with initial access in NR

	InterDigital
	Yes
	It is preferred to consider slice information during the initial access procedure.
We should split the discussion between random access in idle mode and in connected mode.  

For random access in idle mode we can rely on access class barring to differentiate UE behavior in a cell for different slices.  

However, for non-initial access, some form of service differentiation can be provided via PRACH partitioning, whereby a PRACH partition and resource configuration can be constructed such that a UE is able to meet the slice requirements (e.g. different numerology, TTI length, reliability, etc. can be configured for each PRACH partition).  For example, multiple slices can be supported by a PRACH configuration within a PRACH partition.  This is in line with our answer to Q1, whereby multiple slices can be configured with same RAN configuration to meet the slice requirements.

	MediaTek
	Yes
	RAN shall be able to provide any suitable control for initial access. However, we think only access baring and PRACH partition is sufficient.

	NTT DOCOMO
	
	Access barring per slice can be considered since it may be good to be able to stop the access attempt of a certain service from the UE,

but PRACH partitioning per slice is not needed since it would be more efficient to handle it as in existing mechanism


Rapporteur's summary: 18 companies think resource isolation/differentiated treatment for slicing needs to be considered in initial access. 3 companies think differently. Still 4 companies are FFS.
Proposal 9: resource isolation/differentiated treatment for slicing needs to be considered in initial access.
Question 12: If the answer is yes, companies are invited to provide views on whether providing slice information should be supported from MSG1? If not, which message should be considered. And whether network slice specific allocation should be made visible to UE AS? In other words how technically the solution can be realized For instance, if PRACH partitioning is considered as relevant solution for the resource isolation/differentiated treatment use case with necessity to indicate slicing specific configuration, it should be determined if the data provided by broadcast or dedicated signaling. 

	Company name
	Supported from MSG1? 
if not, from which MSG?
	Comments

	Qualcomm
	
	Too early to comment at this point given the uncertain state of the design of these features

	LGE
	MSG5
	If the UE needs to transmit slicing information, we prefer to use MSG5.

	Xiaomi
	MSG1
	PRACH partition can provide best isolation. Some companies are worried about how to support a large number of slices given the limited bits in SI. We don't see this  as a issue, since we can use group configuration of multiple slices and use other SI to transmit the configuration. The number of groups can be limited to e.g. 8.

Whether it is visible to UE may be dependent on the decision on access category

	Ericsson
	MSG3
	Using MSG1 (i.e. PRACH partitioning) indicate slice information to the network is not a scalable solution in our view and we think this option can excluded for the moment. We may come back to it later on when have solved the more basic use cases.

Indicating slice information in MSG5 is certainly possible but does not seem very useful if the aim is to prioritize UEs already during the connection setup.

So the only option that remains is MSG3. To determine what information to include in this message we differentiate between the cases when the UE starts from idle and inactive mode.

UE starts from inactive mode: In this case the slices the UE is registered to will be known to the gNB once the resume id is received and the UE context is located, i.e. after MSG3 of the RRC connection resume procedure. So the only reason to include additional information in MSG3 is if the UE is registered to multiple slices and the gNB needs to know which one of these the UE is attempting to access. To solve this case several solutions can be considered, e.g.:

- BSR indicating the DRB (and hence also the slice) included in MSG3

- Slice dependent access category included in MSG3

UE starts from idle mode: In this case the slices the UE is registered to will be known to the gNB after the UE context is received from the AMF in the Initial context setup. If we agree to support early prioritization also for the idle-to-active case, then we think the second option mentioned above (slice dependant access category) might be the best solution.

	Sony
	
	It seems the question has been changed by the rapporteur.

We are in favor of informing the slice related information (or part of it) early enough such that network is able to take appropriate action. So, MSG3 should be enhanced as described in our paper R2-1703282 and network could redirect the UE to appropriate frequency or even RAT

	ZTE
	Supported

With Msg5.
	We don’t think it is appropriate to carry Slice information in Msg1 and Msg3 due to limited message space.

For PRACH partitioning mechanism, it is possible to provide slice specific RACH resource configuration to UE via either broadcast or dedicated RRC message.

	Nokia, Alcatel-Lucent Shanghai Bell
	
	We see difficulties in requiring PRACH partitioning by visible to Access Stratum UE configuration. UE RAN1 agreed to support different PRACH configurations, the separation of the PRACH resource is based on the different numerologies and the multiple beams, e.g. to map PRACH resources to SS-blocks and/or to individual beams. In this sense, the PRACH resource may has loose connection with the service or slices. In addition, during the initial access procedure (registration procedure) without any PDU session established, the UE would provide the requested NSSAI information which may contain several S-NSSAI, thus hard to associate with a PRACH resource specifically

	III
	
	Agree with Sony

	Samsung
	FFS
	If PRACH portioning is supported, some information to indicate allowed PRACH resource may be needed. (e.g. access class or service type of network slice)

	KT
	MSG5
	In case the UE transmits slicing information, we prefer to use MSG5.

	CATT
	No
	We don’t see a need for PRACH partitioning based on explicit slice information and need for slice visibility at AS for initial access.

	InterDigital
	Supported


	PRACH partitioning for numerology, latency, reliability types should be sufficient to meet the slice requirements, similar to UE dedicated configuration. Multiple slices can be supported by a PRACH configuration within a PRACH partition. However, details of PRACH resource configuration and partitioning to support different latency, reliability, or service requirements is FFS.  

	MediaTek
	Supported
	Some information is needed to guide UE. PRACH partition needs R1 input.

	NTT DOCOMO
	No
	See answer to question 0 and 11

	
	
	


Rapporteur's summary: 3 companies in 14 agree that slice information can be provided through MSG1, 3 companies don't agree to use MSG1, 3 prefer MSG3, another 3 prefer MSG5. 2 companies are FFS. Too few companies comment on the visibility issue.
Proposal 9a: RAN2 to discuss whether slice information is provided through MSG1 or MSG3 or MSG5. 
4 Conclusion 
Proposal 1: Do not introduce RAN slice in addition of network slice.

Proposal 2: RAN solutions for network slicing should be able to support a large number of slices (e.g. hundreds of slices).

Proposal 2a: Limit the number of slices supported by UE in parallel. Detailed number is FFS.

Proposal 3: Different network slices can be configured with either the same radio configuration or different radio configurations.

Proposal 4: RAN2 work assumption is that RAN part configuration of network slicing is transparent to CN.

Proposal 5: RAN2 to agree with the following motivations for considering slice information in cell selection & reselection:
1. to prioritize cells/frequencies/RATs supporting some of UE configured network slices

2. to only allow UE configured with certain network slices to camp on the cell/frequency (e.g. cell is reserved to serve only URLLC service)

Proposal 6: slice information related to slice availability is considered in cell selection. It is FFS whether this slice information is provided by RAN or NAS, explicitly or indirectly.
Proposal 6a: slice information related to access restriction is considered in cell selection. It is FFS whether this slice information is provided by RAN or NAS, explicitly or indirectly.
Proposal 7: RAN2 to discuss whether slice information related to slice availability is considered in intra-freq cell reselection.
Proposal 7a: slice information related to access restriction is considered in intra-freq cell reselection. It is FFS whether this slice information is provided by RAN or NAS, explicitly or indirectly.
Proposal 8: slice information for frequency prioritization should be considered in inter-freq/RAT cell reselection.

Proposal 8a: slice information for inter-freq/RAT cell reselection is visible to UE AS.
Proposal 9: resource isolation/differentiated treatment for slicing needs to be considered in initial access.

Proposal 9a: RAN2 to discuss whether slice information is provided through MSG1 or MSG3 or MSG5.
5 Reference 
[1] TR 23.799
[2] R2-1703198, Idle UE procedures impact,
Nokia.
[3] R2-1702529, Visibility of Slicing to UE, Beijing Xiaomi Mobile Software
