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Discussion
1 Introduction
In RAN2 TR, there have been some agreements on network slicing.
Support of Network Slicing relies on the principle that traffic for different slices is handled by different PDU sessions. Network can realise the different network slices by scheduling and also by providing different L1/L2 configurations. UE should be able to provide assistance information for network slice selection in RRC message, if it has been provided by NAS.
NOTE 1:
It is FFS whether it is possible to provide different PRACH, access barring and congestion control information for different slices
NOTE 2:
The above agreements and FFS are also applicable for LTE connected to NextGen Core
In this contribution, we mainly discuss RRC protocol modelling for network slicing especially for the case when one UE support multiple slices simultaneously, i.e., whether single RRC or multiple RRC options should be supported.  This contribution is a revision and resubmission for the contributions to previous RAN2 meetings [1][2].
2 Analysis on Single RRC Option and Multiple RRC Option
It has already been assumed that one NR UE can access multiple network slices.  Therefore, we think one valid question is whether one RRC or multiple RRC connections are needed when UE have ongoing services with multiple slices.  Regarding to this question, we think in general if single RRC option can support the services in multiple slices then it should be adopted because of it simplicity.  In the following discussions, we mainly discuss two aspects, one is the complexity especially from UE perspective and another is the necessity of multiple RRC Option from system and functional perspectives.

2.1 Complexity of Multiple RRC Option: UE Perspectives
From UE perspectives, we think multiple RRC option will bring considerable complexity and signalling overheads.  With different RRC connections, both the UE and gNB would have to maintain the contexts and SRBs.  Thus we think that unless there are critical issues that cannot be solved by single RRC option, RAN2 should not go directly into multiple RRC option to support multiple slices for the UE.

Observation #1: From UE perspective, multiple RRC option is not preferred compared with single RRC option.
2.2 Necessity of Multiple RRC option: System and Functionality Perspectives
2.2.1 System information handling

Basically, we think that UE should receive SIs for different slices as basic RRC function.  If the AN is connected with CN which support different slices and if the AN also support slicing, the AN may broadcast system information to indicate the supported slice(s).  In this case, single RRC can work well no matter slice related system information are contained in minimum SI or other SI.  The contained system information related to supported slices can quietly indicate the UEs whether certain slice is supported or not.

Observation #2: From system information handling perspective, single RRC option can support multiple slices per-UE and no need to support multiple RRC option.
2.2.2 RRC state transition
In case there are multiple slices supported by UE, we think RRC states transition, i.e., whether UE should be in RRC idle, RRC inactive or RRC connected, should be determined by the overall user data for different network slices.  For one example, assume one UE support NS#1 and NS#2, and there is no UL and DL data transmission in NS#2 but there are on-going data transmissions for NS#1, UE should be kept in RRC_Connected state.  For another example, if data transmissions originally happens for both NS#1 and NS#2 and stopped in NS#1, UE may still be kept in RRC_Connected state.  From AS layer perspectives, RRC connection should be maintained as long as one of supported slices need to have data transmission in RRC connected state.

Observation #3: UE supporting multiple slices could only have one RRC state which can be enabled by single RRC option and no need to support multiple RRC option.
2.2.3 Connection control
Regarding to connection control, we think both SRB and DRB should be considered. In terms of SRB, with single RRC option, one set of SRBs is needed as common signalling radio bears for single RRC option.  Similar to LTE case, different SRBs can be established which can transport different control information between UE and gNB.  In order to use one RRC connection for different CN slices, CP key for SRBs can be made slice-independent.  In terms of DRB which is established via RRC signalling, we think there would be some differences from LTE.  Different DRBs for different slices may be ciphered with different UP keys derived within different network slices.  In other words, with single RRC options, DRBs could be slice-specific but SRBs could be common for different slices.

Observation #4: With single RRC option, DRBs could be slice-specific but SRBs could also be common for different slices and no need to support multiple RRC option.
2.2.4 Mobility control

For mobility control, we think RAN2 should consider idle mode cell selection/reselection and handover.  For cell selection/reselection, single RRC option can support multiple slices.  In case the gNB broadcast slices related information, UE can perform cell selection/reselection considering multiple slices. Multiple RRC option doesn’t bring any benefits.

For handover cases, measurement control/report mechanisms and handover initialization/execution mechanisms have to take into slice information into account.  In such cases, we think single RRC option is still preferred because even if we have multiple RRC, UE can only been handed over to one target cell.

Observation #5: For cell selection/reselection and handover, multiple RRC option doesn’t provide any benefits than single RRC option.

Based on the above analysis, we think that single RRC option can realize major RRC functions to support multiple network slices and we don’t identify any necessity for multiple RRC option.

Thus we propose:
Proposal 1: Single RRC Option should be adopted for the UE to support multiple slices and no need to consider multiple RRC Option.
3 Conclusion
In this contribution, we have the following observations and proposals:
Observation #1: From UE perspective, multiple RRC option is not preferred compared with single RRC option.
Observation #2: From system information handling perspective, single RRC option can support multiple slices per-UE and no need to support multiple RRC option.
Observation #3: UE supporting multiple slices could only have one RRC state which can be enabled by single RRC option and no need to support multiple RRC option.
Observation #4: With single RRC option, DRBs could be slice-specific but SRBs could also be common for different slices and no need to support multiple RRC option.
Observation #5: For cell selection/reselection and handover, multiple RRC option doesn’t provide any benefits than single RRC option.

Proposal 1: Single RRC Option should be adopted for the UE to support multiple slices and no need to consider multiple RRC Option.
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