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1	Introduction
In this document, we discuss how RAN sharing can be supported in the mechanisms that are introduced for RAN slice-based cell re-selection and RA enhancements.
This is currently covered by the following WI open issue:

	OI 1.9: FSS RAN sharing for slice-based cell re-selection and slice-based RACH
	
	Company tdocs with additional details are invited.




[bookmark: _Ref178064866]2	Discussion
2.1	Why RAN sharing for RAN slicing enhancements?
In general, new RAN features should be developed with consideration on that they might be used in a shared RAN scenario. This means that more than one CN are connected to the RAN, and more than one network identities (PLMN or NPN) are included in SIB1 of the cells. At RRC connection establishment, the UE indicates the selected PLMN to the RAN, and RAN can connect the UE to the correct CN. Only if RAN sharing is clearly infeasible or complex to support for a new feature, it can be avoided.
Network slices are network specific and identified by the S-NSSAI. This means also that slice groups are network specific. There should be no need to co-ordinate the slice group identities among the sharing networks.
There seems to be no reason why RAN sharing cannot be supported also for RAN slicing enhancements. 
[bookmark: _Toc95761544]RAN slicing enhancements should support RAN sharing.

2.2	RAN sharing solution for existing cell re-selection
In NR Rel-15/16, the RAN sharing solution for cell re-selection relies on that the network provides CellReselectionPriorities (including frequency information) in RRCRelease message that is tailored for the selected and registered PLMN of the UE. This allows the network to tell UE to measure and re-select to cells only on frequencies of that PLMN. The same solution is used in LTE.
The following highlighted text from TS 38.304 
[bookmark: _Toc29245205][bookmark: _Toc37298551][bookmark: _Toc46502313][bookmark: _Toc52749290][bookmark: _Toc90590073]5.2.4.1	Reselection priorities handling
Absolute priorities of different NR frequencies or inter-RAT frequencies may be provided to the UE in the system information, in the RRCRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case of system information, an NR frequency or inter-RAT frequency may be listed without providing a priority (i.e. the field cellReselectionPriority is absent for that frequency). If priorities are provided in dedicated signalling, the UE shall ignore all the priorities provided in system information. If UE is in camped on any cell state, UE shall only apply the priorities provided by system information from current cell, and the UE preserves priorities provided by dedicated signalling and deprioritisationReq received in RRCRelease unless specified otherwise. When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than any of the network configured values). If the UE is configured to perform both NR sidelink communication and V2X sidelink communication, the UE may consider the frequency providing both NR sidelink communication configuration and V2X sidelink communication configuration to be the highest priority. If the UE is configured to perform NR sidelink communication and not perform V2X communication, the UE may consider the frequency providing NR sidelink communication configuration to be the highest priority. If the UE is configured to perform V2X sidelink communication and not perform NR sidelink communication, the UE may consider the frequency providing V2X sidelink communication configuration to be the highest priority.
NOTE 1:	The frequency only providing the anchor frequency configuration should not be prioritized for V2X service during cell reselection, as specified in TS 38.331[3].
NOTE 2:	When UE is configured to perform NR sidelink communication or V2X sidelink communication performs cell reselection, it may consider the frequencies providing the intra-carrier and inter-carrier configuration have equal priority in cell reselection.
NOTE 3:	The prioritization among the frequencies which UE considers to be the highest priority frequency is left to UE implementation.
NOTE 4:	The UE is configured to perform V2X sidelink communication or NR sidelink communication, if it has the capability and is authorized for the corresponding sidelink operation.
NOTE 5:	When UE is configured to perform both NR sidelink communication and V2X sidelink communication, but cannot find a frequency which can provide both NR sidelink communication configuration and V2X sidelink communication configuration, UE may consider the frequency providing either NR sidelink communication configuration or V2X sidelink communication configuration to be the highest priority.
The UE shall only perform cell reselection evaluation for NR frequencies and inter-RAT frequencies that are given in system information and for which the UE has a priority provided.

2.2	RAN sharing solutions for RAN Slicing enhancements
Most straightforward solution for RAN sharing slice-based cell re-selection is to reuse the same principle as used so far in NR and LTE and rely on the network to configure the UE with the appropriate frequency and slice information for the PLMN of the UE. 
Alternative is to have a SIB-based solution, where each sharing PLMN indicates its own frequency information and related slice-specific frequency priorities. 
We note that this would increase the SIB payload size.
One way to reduce the signalling overhead is of course to reuse the order of PLMNs and the order of inter-frequency carrier info from the already existing lists PLMN (similar to uac-AC1-SelectAssistInfo) and inter-frequency lists in SIBs.
A sharing network may want to advertise frequencies without slice-specific frequency priority, i.e. only provide a “legacy” cellReselectionPriority. Additionally, a code point to indicate that a particular inter-frequency is not used by a sharing network is needed.
The ASN.1 could look like this (based on current 38331 Running CR): 

InterFreqPerPLMN ::=        SEQUENCE (SIZE (1..maxPLMN)) OF InterFreqCarrierFreqList-r17

InterFreqCarrierFreqList-r17 ::=        SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierInfo-r17

InterFreqCarrierFreqInfo-r17 ::=     CHOICE {
	sliceBased							SliceInfoList-r17, 
    notSliceBased                       SEQUENCE {
        cellReselectionPriority             CellReselectionPriority      OPTIONAL,        -- Need R
        cellReselectionSubPriority          CellReselectionSubPriority   OPTIONAL,        -- Need R
	notUsedInSharingNw                      NULL
    },


SliceInfoList-r17 ::= SEQUENCE (SIZE (1..maxSliceInfo-r17)) OF SliceInfo-r17

SliceInfo-r17 ::=                    SEQUENCE {
    sliceGroupID-r17                 FFS,
    cellReselectionPriority             CellReselectionPriority          OPTIONAL,        -- Need R
    cellReselectionSubPriority          CellReselectionSubPriority       OPTIONAL,        -- Need R
    sliceCellListNR-r17                 SliceCellListNR-r17              OPTIONAL,        -- Need R
    ...
}

We note that this SIB-based solution would in principle allow for RAN sharing also 
[bookmark: _Toc95761545]RAN2 to discuss and agree whether RAN-sharing solution based on dedicated signalling or SIB signalling shall be used. 

For slice-specific RA configuration (Preamble partitioning and RA Prioritization), we propose to use a “short Network id” together with the slice group identity to indicate the specific PLMN for which the RA configuration applies. This “short Network id” is the same as the selectedPLMN-Identity included in RRCSetupComplete.

RRCSetupComplete-IEs ::=            SEQUENCE {
    selectedPLMN-Identity               INTEGER (1..maxPLMN),
    registeredAMF                       RegisteredAMF                                   OPTIONAL,
    guami-Type                          ENUMERATED {native, mapped}                     OPTIONAL,
    s-NSSAI-List                        SEQUENCE (SIZE (1..maxNrofS-NSSAI)) OF S-NSSAI  OPTIONAL,
    dedicatedNAS-Message                DedicatedNAS-Message,
    ng-5G-S-TMSI-Value                  CHOICE {
        ng-5G-S-TMSI                        NG-5G-S-TMSI,
        ng-5G-S-TMSI-Part2                  BIT STRING (SIZE (9))
    }                                                                                   OPTIONAL,
    lateNonCriticalExtension            OCTET STRING                                    OPTIONAL,
    nonCriticalExtension                RRCSetupComplete-v1610-IEs                      OPTIONAL
}


maxPLMN                                 INTEGER ::= 12      -- Maximum number of PLMNs broadcast and reported by UE at establishment

	selectedPLMN-Identity
Index of the PLMN selected by the UE from the plmn-IdentityInfoList or npn-IdentityInfoList fields included in SIB1.
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[bookmark: _Toc95761546]For Slice-specific RA in RAN sharing, use sliceGroupID together with the index of the PLMN selected by the UE as signalled in RRCSetupComplete.
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Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN slicing enhancements should support RAN sharing.
Proposal 2	RAN2 to discuss and agree whether RAN-sharing solution for cell re-selection based on dedicated signalling or SIB signalling shall be used.
Proposal 3	For Slice-specific RA in RAN sharing, use sliceGroupID together with the index of the PLMN selected by the UE as signalled in RRCSetupComplete.
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