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=================== Change #1 =====================
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: “Vocabulary for 3GPP Specifications“.
[2]
3GPP TS 22.261: “ Service requirements for the 5G system; Stage 1”.
[a]
3GPP TS 23.503: “Policy and Charging Control Framework for the 5G System; Stage 2”.
[b]
3GPP TS 38.300: “NR; NR and NG-RAN Overall Description; Stage 2”.
[c]
3GPP TS 38.101-1: “NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone”.
[d]
3GPP TS 38.101-2: “NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone”.


=================== Change #2 =====================
5.6.5
Existing features partly or fully covering the use case functionality

There are related requirements in TS 22.261 [2], clause 6.18 on "Multi-network connectivity and service delivery across operators ":

The 5G system shall enable users to obtain services from more than one network simultaneously on an on-demand basis.

For a user with a single operator subscription, the use of multiple serving networks operated by different operators shall be under the control of the home operator.

=================== Proposal #3 =====================
5.7.5
Existing features partly or fully covering the use case functionality

In Clause 6.1.2 of TS 22.261 [2], network slicing requirements are specified including general, management, network slice constraints and cross-network slice coordination.  

In 6.1.2.2 of TS 22.261 [2], there is a requirement as follows:

The 5G system shall enable the network operator to define a priority order between different network slices in case multiple network slices compete for resources on the same network.

This requirement enables priority mechanism from network resource configuration perspective.

In 6.1.2.2 of TS 22.261 [2], there is another requirement as follows:

The 5G system shall allow the operator to assign a UE to a network slice, to move a UE from one network slice to another, and to remove a UE from a network slice based on subscription, UE capabilities, the access technology being used by the UE, operator's policies and services provided by the network slice.

This requirement is from operator perspective and doesn’t cover the aspect whether 3rd party application can influent the priority of network slices.
The existing requirements for network slicing, e.g. which is cited in this section, is from network resource configuration perspective.

However, when UE can access multiple network slices which may be tailored for different applications, there is no support of changing the priority or the preferred network slicing for the UE based on application.  And this process cannot be carried out efficiently without standard-based means for MNO and third party to communicate/negotiate the preferred network slices according to application.

For this use case, additional two requirements below are considered already supported:

· The 5G system shall support means to dynamically change the UE priority of network slices per application with minimized interruption, according to third party’s policy.
· The 5G system shall support mechanisms to allow a 3rd party and the 5G network to negotiate the UE priority of a network slice per application.

=================== Change #4 =====================
5.8.5
Existing features partly or fully covering the use case functionality

The 5G system shall allow the operator to assign a UE to a network slice, to move a UE from one network slice to another, and to remove a UE from a network slice based on subscription, UE capabilities, the access technology being used by the UE, operator's policies and services provided by the network slice.

Establishing UE usage patterns based on time/date/location is supported by TS 23.503 [a].

=================== Change #5 =====================
5.10.5
Existing features partly or fully covering the use case functionality

Following service requirements are already supported by current specifications:

-
3GPP system shall provide means to support flexibility in configuring the allowed or restricted radio resources for a network slice.

-
3GPP system shall support for a network slice to use specific portion of the radio resources (e.g. frequency range) within a cell.

-
3GPP system shall be able to allow or disallow user traffic for a network slice to be multiplex with the user traffic for other network slice, based on the security and isolation requirement of the network slice.

BWP (Bandwidth Part) operation defined in TS 38.300 [b] does not provide a UE with the support for providing different network slices on different frequency bands, when the UE is authorized to use multiple network slices. 

=================== Change #6 =====================
5.11.5
Existing features partly or fully covering the use case functionality

Following are existing requirements specified in TS 22.261 [2]:

-
Based on operator policy, a 5G network shall provide suitable APIs to allow a trusted third-party to manage this trusted third-party owned application(s) in the operator's Service Hosting Environment.

-
Based on operator policy, the 5G network shall provide suitable APIs to allow a trusted third-party to scale a network slice used for the third-party, i.e. to adapt its capacity.

-
The 5G network shall provide suitable APIs to allow a trusted third-party to get the network status information of a private slice dedicated for the ' party, e.g. the network communication status between the slice and a specific UE.

-
Based on operator policy, the 5G network shall provide suitable APIs to allow a trusted third-party to define and update the set of services and capabilities supported in a network slice used for the third-party.

These existing requirements allow interaction between the third party and the 5G system. However, these requirements do not fully address the service flow in previous section:

-
Existing requirements focused on the capability of the network slice, and not on the details of configuration, e.g. using specific resources owned by third party.

-
Existing requirements do not address restriction that can be set by third party, in using network slice.

=================== Change #7 =====================
5.12.5
Existing features partly or fully covering the use case functionality

Following are existing requirements specified in TS 22.261 [2]:

-
The 5G system shall enable a UE to be simultaneously assigned to and access services from more than one network slice of one operator.

-
Traffic and services in one network slice shall have no impact on traffic and services in other network slices in the same network.

These existing requirements specify the case where the UE access simultaneous access multiple network slices. However, the assumption here is that the UE can support multiple frequency spectrum simultaneously. If the UE cannot support multiple frequency bands and if each frequency band supports different network slices, the UE cannot simultaneously use network slices on different frequencies. For this UE, the UE can use multiple network slices only when the network slices are on the same frequencies. 

In the service flow in the previous section, the UE has limited capability so that the UE cannot support simultaneous reception/transmission on multiple frequency bands. And, this has not been address by existing service requirements. 
=================== Change #8 =====================
Annex <A> (informative):
 Consideration for different type of frequency

Frequency band defined in 3GPP can be classified into FDD frequency and TDD frequency as shown in Table 5.2-1 of TS 38.101-1 [c] and TS 38.101-2 [d]. In case of TDD system, the same frequency is used for both UL and DL. However, in case of FDD system, UL frequency is different from DL frequency. Thus, when radio resource restriction scenario is discussed, care should be taken by considering these variations e.g. frequency used for both DL/ UL, UL only or DL only.

In addition, 5G system introduces further flexibility in using frequency band. For example, SUL (Supplementary UL) and SDL (Supplementary DL) are frequency band either defined only in DL or only in UL, as described in annex B of TS 38.300 [b]. This spectrum is used to assist other frequency band, e.g. when base frequency band lacks coverage in either DL or UL, then SUL or SDL can be used to replace the base frequency band. If the SUL and/or SDL band is restricted for a certain network slice, some UEs may experience reduced coverage for the network slice. 

Aspects related to carrier aggregation also needs to be considered similarly, because it is used to support QoS requirement by using different combination of DL bands and UL bands, e.g. using three DL bands together with one UL bands to boost downlink data rate. If allowed network slices differs for different frequency bands, then operation of CA also needs to take this into account for a network slice. 

DSS (Dynamic Spectrum Sharing) allows use of same frequency band for both NR and E-UTRA, to cater for various deployment scenario of operators. Thus, same frequency band is split in time to support both E-UTRA and NR. Thus, when there is active restriction for a RAT in using a frequency, consideration should be given in which case it is restricted and any potential impact on quality of service.  

