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1    Introduction

RAN sharing is an important technique for operators and also considered to be deployed in NR. In this contribution, we discuss the observed issues of cell reselection for RAN sharing, and provide our views.
2    Discussion
In RAN sharing scenario, two operators adopt RAN sharing for NR deployment, but no LTE sharing is adopted. One NR cell broadcast two PLMN identities in SIB1, broadcast 4 NR inter-frequency carriers in SIB4, and broadcast 14 LTE inter-RAT carriers in SIB5 (7 carriers for each operator). In total, there are 17 carrier frequency layers for UE monitoring in idle mode.

The existing TS 38.304 specifies that:

If the highest ranked cell or best cell according to absolute priority reselection rules is an intra-frequency or inter-frequency cell which is not suitable due to being part of the "list of 5GS forbidden TAs for roaming" or belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall not consider this cell and other cells on the same frequency, as candidates for reselection for a maximum of 300 seconds.
It means that UE needs to measure all the frequencies broadcasted in the system information without knowing the PLMN identities of each inter-frequency carrier and inter-RAT carrier, and perform the cell ranking. Then if the cell is not belonged to a PLMN which is not indicated as being equivalent to the registered PLMN, UE will treat the frequency as barred for 300 seconds. Since UE needs to measure carrier frequencies which is not indicated as being equivalent to the registered PLMN. It will cause additional measurement delay and power consumption. 

Observation 1: In RAN sharing scenario, UE needs to measure all the frequencies broadcasted in system information without knowing the PLMN identities in order to perform cell ranking for cell reselection, which will cause additional measurement delay and power consumption.
In addition, there are requirements for UE measurement capability in idle mode in TS 38.133. It is specified that UE shall be capable of monitoring 14 carrier frequency layers including intra-frequency, 7 NR inter-frequency, 7 FDD E-UTRA inter-RAT carrier and 7 TDD E-UTRA inter-RAT carriers.
	====================TS 38.113=====================

For idle mode cell re-selection purposes, the UE shall be capable of monitoring at least:

-
Intra-frequency carrier, and

-
Depending on UE capability, 7 NR inter-frequency carriers, and

-
Depending on UE capability, 7 FDD E-UTRA inter-RAT carriers, and

-
Depending on UE capability, 7 TDD E-UTRA inter-RAT carriers.

In addition to the requirements defined above, a UE supporting E-UTRA measurements in RRC_IDLE state shall be capable of monitoring a total of at least 14 carrier frequency layers, which includes serving layer, comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD and NR layers.


For each operator, the number of measured frequency carriers is unlikely to exceed the UE measurement capability in TS 38.133. However, as the RAN sharing scenario we described above, the number of measured frequency carriers in total will be significantly increased and beyond the measurement capability. 
Observation 2: In RAN sharing scenario, the number of measured inter-frequency and inter-RAT carrier frequencies may exceed the UE measurement capability in TS 38.133.

In order to perform cell ranking, UE needs to measure all the frequencies. However, if the number of carrier frequencies broadcasted beyond UE capability, the UE behavior is not clear. Would UE select to measure carriers randomly or measure according to the sequence of broadcasted carrier frequencies? Would UE abandon the NR inter-frequency carriers or abandon the LTE inter-RAT carriers in order to meet the measurement capability?
Observation 3: In case the number of measured carrier frequencies broadcasted in system information exceeds UE measurement capability, the UE behaviour is not clear.
In order to solve the problem we discussed above, one possible solution is to broadcast the inter-frequency/inter-RAT frequency carriers per PLMN identity. So that it can avoid unnecessary measurement and reduce measurement delay. And also the ambiguity of UE behaviour can be avoided.
Proposal: In RAN sharing scenario, it is proposed to consider broadcasting the inter-frequency and inter-RAT carrier frequencies per PLMN identities.

3 Conclusion

In this contribution, we discuss the observed issues of cell reselection for RAN sharing, and provide our views.
Observation 1: In RAN sharing scenario, UE needs to measure all the frequencies broadcasted in system information without knowing the PLMN identities in order to perform cell ranking for cell reselection, which will cause additional measurement delay and power consumption.
Observation 2: In RAN sharing scenario, the number of measured inter-frequency and inter-RAT carrier frequencies may exceed the UE measurement capability in TS 38.133.

Observation 3: In case the number of measured carrier frequencies broadcasted in system information exceeds UE measurement capability, the UE behaviour is not clear.

Proposal: In RAN sharing scenario, it is proposed to consider broadcasting the inter-frequency and inter-RAT carrier frequencies per PLMN identities.
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