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1    Introduction

In TS36.331 [1], cellReselectionPriority specifies the absolute priority for E-UTRAN frequency or NR frequency or UTRAN frequency or group of GERAN frequencies or band class of CDMA2000 HRPD or band class of CDMA2000 1xRTT.
In this contribution, we discuss the issues of cell reselection for EN-DC UE and LTE UE under different cellReselectionPriority configurations, and provide our views.
2    Discussion
In existing TS36.331 and TS36.304, cellReselectionPriority is broadcasted in SIB3 and SIB5 as used for cell reselection procedure. CellReselectionPriority specifies the absolute priority for E-UTRAN frequency or NR frequency or UTRAN frequency or group of GERAN frequencies or band class of CDMA2000 HRPD or band class of CDMA2000 1xRTT. 

For an E-UTRAN inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current E-UTRA frequency the UE shall perform measurements of higher priority E-UTRAN inter-frequency or inter-RAT frequencies according to TS 36.133, i.e. the UE shall search every layer of higher priority at least every Thigher_priority_search = (60 * Nlayers) seconds, Nlayers is the total number of configured higher priority [2]. 
In LTE network, the frequency priority is configured in order to achieve certain purpose, e.g. load balancing. Hence, frequency which has relative wider bandwidth is preferable to be configured as higher priority for cell reselection in order to absorb network traffic.
Observation 1: E-UTRAN frequency which has relative wider bandwidth is preferable to be configured as higher priority for cell reselection in LTE network.

In EN-DC scenario, E-UTRAN frequency of MN is aimed to ensure the network coverage and NR frequency of SN is aimed to provide high capacity and data rate. Due to the network deployment cost, it is unlikely for operator to deploy all the LTE frequencies to support EN-DC. So from operator perspective, it is preferable to deploy low frequency with better coverage performance as the MN frequency of EN-DC. 
Different from LTE only scenario, network traffic is not a key factor that need to be considered for EN-DC scenario since NR SN can provide high capacity and data rate in connected mode. So in idle mode, it is better to have EN-DC UE camping on the MN frequency. Otherwise, the UE will need to perform handover after transfer to RRC connected mode. Consequently, it is reasonable to configure the MN frequency as higher frequency priority for cell reselection in EN-DC scenario.
Observation 2: E-UTRAN frequency of MN is preferable to be configured as higher priority for cell reselection in EN-DC scenario.
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As we discussed above, low LTE frequency may be deployed as MN in EN-DC scenario in order to provide better coverage performance. However, low frequency normally has limited bandwidth resource and cannot absorb network traffic in LTE network. 
If low MN frequency is configured as higher priority for cell reselection, it is possible that both LTE UE and EN-DC UE will camp on the low frequency carrier with limited bandwidth and may lead to network congestion.

On the other hand, if LTE frequency with relative wider bandwidth is configured as higher priority in order to absorb network traffic and achieve load balancing, EN-DC UE may need to perform additional handover after transfer to RRC connected mode.

If network does not configure any frequency priority, UE will perform cell reselection based on RSRP measurement. The above issues still exist. Load balancing purpose cannot be achieved without any frequency priority configuration, and EN-DC UE may camp on the frequency that does not support EN-DC.
Hence, due to the different purpose and deployment scenarios, frequency priority for cell reselection may be different for LTE UE and EN-DC UE. Broadcasting unified frequency priority is difficult to accommodate the different scenarios.

Observation 3: E-UTRAN frequency priorities for cell reselection for LTE UE and EN-DC UE may be different due to different deployment scenarios, and broadcasting unified frequency priority cannot accommodate the different scenarios.
One simple solution to solve the issue is to configure separate frequency priorities for different types of UE. For example, configure a new IE cellReselectionPriority-ENDC for EN-DC UE. For each frequency layer, LTE UE still follow the configuration of legacy cellReselectionPriority, and EN-DC UE will follow the new IE indication cellReselectionPriority-ENDC.
Proposal: It is proposed to introduce separate cellReselectionPriority indication for LTE UE and EN-DC UE.
3 Conclusion

In this contribution, we discuss the issues of cell reselection for LTE UE and EN-DC UE due to the frequency priority configuration and the observations are:
Observation 1: E-UTRAN frequency which has relative wider bandwidth is preferable to be configured as higher priority for cell reselection in LTE network.

Observation 2: E-UTRAN frequency of MN is preferable to be configured as higher priority for cell reselection in EN-DC scenario.
Observation 3: E-UTRAN frequency priorities for cell reselection for LTE UE and EN-DC UE may be different due to different deployment scenarios, and broadcasting unified frequency priority cannot accommodate the different scenarios.

In order to solve the observed issues, we propose that:
Proposal: It is proposed to introduce separate cellReselectionPriority indication for LTE UE and EN-DC UE.
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