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1      Introduction

Last RAN2 meeting, RAN2 understands the following RAN1 agreement. 

· There is an “xSS” (similar as LTE cell specific RS)

· On the “xSS” there is at least a NR Cell id

· The xSS is at least used in idle

Furthermore RAN2 agrees that in the 5G system, the UE camps on the best cell (FFS how the UE determines the best cell). In this contribution, we would like to have further discussion on idle mode procedures and how to determine the best cell in idle state.  

2      Discussion
Cell reselection and paging reception in LTE

UE procedures in idle mode for LTE are specified in [1]. In general the procedures are related to mobility and paging reception. Regarding the mobility, the UE does the following high-level steps. 
· Step1: cell detection

· Step2: perform measurements and evaluation

· Step3: selection of target candidate cell

· Step4: acquisition of essential system information

· Step5: camping on the target cell
On measurements, some measurement rules for power efficiency are also specified. The evaluation process is to select the best suitable cell in radio condition point of view, but the best cell is not selected based on pure measurement results. Depending on the operator’s network deployment strategy, different priorities and offsets can be applied for the measured frequency and cell. In addition the frequency and cell can be prioritized depending on whether it supports UEs’ interested service or not. Also depending on UE mobility status, the different parameter values (e.g. according to scaling rules) can be used in the evaluation. Once selection of the target best cell, the UE reads essential system information from that cell in order to check other suitability criteria (e.g. PLMN, cell barring status, etc.) before actual camping. During the period while the UE attempts acquisition of essential system information from the target cell, the UE may miss the paging from the current serving cell but it is considered the interruption time is short so the chance is considered slim. 
On paging reception, paging frame and occasion with paging cycle is specified for power efficiency so the UE can be awake only the associated subframe within the paging cycle to attempt paging reception. 
Considerations on NR reselection and paging reception
Last RAN2 meeting, it was agreed that L2 functions and RRC in LTE is used as a baseline for NR radio protocol design. Although we may need to take the new NR characteristics into account in details, we think the following high-level principles will be inherited from LTE. 

· High-level basic steps for mobility as described in the above

· Measurement rules for power efficiency

· Selection of best suitable cell based measured results and frequency/cell specific priority and offset
· Discontinuous paging reception according to the configured timing
[Proposal1]: RAN2 is asked to agree with the following high-level principles for NR idle procedures.
· High-level basic steps for mobility

· Cell detection of neighbour cells -> measurements and evaluation -> selection of target candidate cell -> acquisition of essential system information -> camping on the target cell

· Measurement rules for power efficiency

· Reselection to the best suitable cell based measured results and frequency/cell specific priority and offset

· Discontinuous paging reception according to the configured timing

In details there will be further aspects we should take into account for NR. 
On the support of multiple verticals, multiple verticals can be characterized by either support of different use-cases (e.g. eMBB, URLLC, mMTC, critical MTC) or support of different numerologies. From use-case point of view, it may be beneficial to take the supported use-case into account in idle mode mobility. For example if the network signal (either implicitly or explicitly) whether each use case is supported or not, the UE should prioritize the cell supporting its interested use case. 
From different numerology point of view, the UE may not support all numerologies. In principle the UE should not camp on the cell which does not provide its supporting numerology. However it is not clear at the moment whether the UE shall at least support the default numerology to receive common control channel (e.g. xSS, system information, etc.) for idle mode procedures and to perform initial access to the network. Furthermore it is also not clear whether the default numerology can be also used for UE dedicated service or it is only used for common control channel and initial access. The implication to idle mode mobility would be as follow. When the UE does not support a default numerology, it may fail cell detection so anyway that cell is not considered as a candidate cell for reselection. When the UE supports a default numerology and the default numerology is only used for common control channel and initial access, the UE should deprioritize the cell if the cell does not support UEs’ supporting numerology. When the UE supports a default numerology and the default numerology is also used for UE dedicated service, there seems no impact on idle mobility. 
[Proposal2]: RAN2 is asked to consider to take the supported use-case in the cell into account in idle mode mobility (e.g. UE prioritizes the cell supporting its interested use-case). 
[Proposal3]: RAN2 is asked to take support of default numerology aspects into account in idle mode mobility. 
On beam-based communication last RAN2 meeting, it was discussed whether common control channel for idle mode procedures are transmitted by SFN or beam. Based on the assumption that common control channel (e.g. xSS, system information) are transmitted by SFN, there may be coverage difference between the common control channel and UE dedicated channel due to SFN gain. In this case, we may need to take it into account in minimum radio condition for cell reselection. Initial access is other area to be considered. If initial access is done based on a beam, it can be asked whether beam-tracking can be started once initial access was triggered or a kind of periodical beam-tracking is required during the idle period. For the first option, it can be argued if 10ms control plane latency from idle to active can be met. On the other hand for the second option, it can be argued in the power efficiency for the idle mode UE. 
[Proposal4]: RAN2 is asked to take the following aspects into account for idle mode procedures.
· Coverage difference between SFN (for common control channel) and data beam

· Need of periodical beam-tracking procedure during the idle mode
3      Conclusions

We have seen how to handle idle mode mobility and paging reception in LTE and some additional aspects for NR. Based on that, the following proposals are made. 

[Proposal1]: RAN2 is asked to agree with the following high-level principles for NR idle procedures.

· High-level basic steps for mobility

· Cell detection of neighbour cells -> measurements and evaluation -> selection of target candidate cell -> acquisition of essential system information -> camping on the target cell

· Measurement rules for power efficiency

· Reselection to the best suitable cell based measured results and frequency/cell specific priority and offset

· Discontinuous paging reception according to the configured timing

[Proposal2]: RAN2 is asked to consider to take the supported use-case in the cell into account in idle mode mobility (e.g. UE prioritizes the cell supporting its interested use-case). 

[Proposal3]: RAN2 is asked to take support of default numerology aspects into account in idle mode mobility. 
[Proposal4]: RAN2 is asked to take the following aspects into account for idle mode procedures.

· Coverage difference between SFN (for common control channel) and data beam

· Need of periodical beam-tracking procedure during the idle mode
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