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1 Introduction

RAN#71 in March approved a NR SID [1]. An initial aspect of this SID is for RAN2 to study/agree on the radio protocol architecture and procedures. In RAN2 #95bis following agreement [2] was made for UE in IDLE state.


One of the criterions for cell (re-)selection is cell quality and was discussed in [3]. In this contribution, we discuss additional criterion based on services/features supported by NR cells for cell (re-)selection in NR.
2 Discussion
2.1 Cell (Re-) Selection in LTE
In LTE [4] UE performs the initial cell selection as follows:
· UE scans all RF channels in the E-UTRA bands according to its capabilities to find a suitable cell
· On each carrier frequency, the UE need only search for the strongest cell
·  Once a suitable cell is found this cell is selected. A cell is suitable if it meets the following conditions:
· Cell belongs to selected/R(E)PLMN; 
· S-criterion is met; 
· Cell is not barred; 
· Cell belongs to non-forbidden TA
Observation 1: In LTE UE selects the strongest suitable cell during initial cell selection. UE does not check if the cell supports specific service (e.g. D2D, MBMS, SC-PTM, MTC etc).
When camped on a cell, UE initiates the cell reselection process. UE regularly search for a better cell according to the cell reselection criteria. If a better cell is found, that cell is selected. UE performs inter frequency cell reselection to a cell on EUTRAN frequency or inter-RAT frequency if:
· EUTRAN frequency or Inter-RAT frequency has higher priority than the serving frequency and quality of cell on inter-RAT frequency is greater than a threshold for certain duration

· EUTRAN frequency or Inter-RAT frequency has lower priority than the serving frequency, quality of serving cell is below a threshold and quality of cell on inter-RAT frequency is greater than a threshold for certain duration

Priority of a frequency for cell reselection is indicated in system information and/or dedicated signalling. In certain cases UE is allowed to consider the priority of certain EUTRAN frequency to be highest irrespective of priority of frequency signalled by network. For example, if UE is interested in D2D communication and D2D communication can be performed by camping on a frequency then UE can consider the frequency supporting D2D communication as highest priority. This enables UE to reselect and camp on cell supporting the desired service even if quality of serving cell is above a threshold and serving frequency has higher priority than frequency supporting the desired service. Table 1 summarises the inter frequency cell reselection criteria in LTE.

Table 1

	
	UE interested in service (e.g. D2D) on F2 and can perform that service only by camping on that frequency
	Serving Cell Quality

(Frequency F1)
	Target Cell Quality

(Frequency F2)
	Inter frequency reselection

	Priority* of F1 > Priority of F2
	No
	< Threshold1
	> Threshold2
	Yes

	Priority of F2 > Priority of F1
	Don’t care
	Don’t care
	> Threshold3
	Yes

	Priority of F1 > Priority of F2
	Yes
	Don’t care
	> Threshold3
	Yes


Note: * Priority as indicated in system information or dedicated signalling
Observation 2: In LTE UE can perform inter frequency cell reselection to a cell supporting the service in which UE is interested even if serving cell is above a threshold and serving frequency has higher priority than frequency supporting the desired service.

2.2 Cell (Re-) Selection in NR
According to NR SID [1], NR access technology shall support broad range of use cases including enhanced mobile broadband (eMBB), massive MTC (mMTC), critical MTC. The NR will also consider frequency ranges up to 100 GHz. NR access technology is also expected to support various services such proximity services (i.e.D2D), V2X, MBMS, etc according to [5]. All services may not be supported on all frequencies. For example, eMBB may be supported on F1 (e.g. high frequency e.g. mmWave) while mMTC or critical MTC may not be supported on F1. MMTC or critical MTC may be supported on F2 (e.g. low frequency). In another example, public safety (PS) services may be provided on frequency dedicated for PS operation. If a service is supported on a frequency then it is supported on all cells of that frequency.
Observation 3: In a typical deployment all services may not be supported on all frequencies. If a service is supported on a frequency then it is supported on all cells of that frequency.
So, in NR UE should (re-) select a cell if it is suitable and supports the service in which the UE is interested. Suitability criterion can be similar to LTE. On a frequency, if UE finds multiple suitable cells supporting the service in which UE is interested than UE (re-) selects the cell with best cell quality. If multiple frequencies support the service in which UE is interested then UE prioritises reselection to frequency with high priority.
In order to assist the UE in cell (re-) selection, cell broadcasts (e.g. in minimum SI) the service(s) supported by it. Cell may also broadcast services supported in each neighboring frequencies. During cell reselection UE can prioritize the frequency which supports the service in which UE is interested. 
Proposal 1: In NR, UE (re-)selects a cell if it is suitable and supports the service in which the UE is interested. On a frequency, if UE finds multiple suitable cells supporting the service in which UE is interested than UE (re-)selects the cell with best cell quality. 
· Suitability criterion: Cell quality is above a threshold; Cell is not barred; Cell belongs to selected/R (E) PLMN. Other conditions (if any) are FFS.
Proposal 2: Cell broadcasts the service(s) supported by it.
Proposal 3: Cell may also broadcast service(s) supported in neighboring frequencies.
Proposal 4: In NR, UE can prioritize the frequency which supports the service in which UE is interested for cell (re-) selection. If multiple frequencies support the service in which UE is interested then UE prioritises reselection to frequency with high priority.

2.3 Inter-RAT Cell Re-Selection in NR

In the initial deployment of NR, NR cells may coexist with LTE cells. NR cells may or may not support all the services supported by LTE cells. NR cells together with LTE cells can provide various services in an operator’s network. For example, D2D Discovery, D2D communication, V2X communication, MBMS services, etc may be supported via LTE cells while enhanced mobile broadband, ultra-reliable and low latency services may be supported via NR. In such a scenario, if UE is camped on high priority NR cell and is interested in service supported by low priority LTE cell but not supported by NR cell then UE can obtain the desired service by prioritising low priority RAT and performing inter RAT cell reselection.
Proposal 5: UE camped on high priority NR cell and interested in service not supported by NR cell but supported by low priority LTE cell can perform inter RAT cell reselection to low priority LTE cell.
3 Conclusion

Based on the above, RAN2 is requested to discuss and if possible agree on the following proposals:

Proposal 1: In NR, UE (re-)selects a cell if it is suitable and supports the service in which the UE is interested. On a frequency, if UE finds multiple suitable cells supporting the service in which UE is interested than UE (re-)selects the cell with best cell quality.

· Suitability criterion: Cell quality is above a threshold; Cell is not barred; Cell belongs to selected/R (E) PLMN. Other conditions (if any) are FFS.

Proposal 2: Cell broadcasts (e.g. in minimum SI) the service(s) supported by it.

Proposal 3: Cell may also broadcast service(s) supported in neighboring frequencies.
Proposal 4: In NR, UE can prioritize the frequency which supports the service in which UE is interested for cell (re-) selection. If multiple frequencies support the service in which UE is interested then UE prioritises reselection to frequency with high priority.
Proposal 5: UE camped on high priority NR cell and interested in service not supported by NR cell but supported by low priority LTE cell can perform inter RAT cell reselection to low priority LTE cell.
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5 Annex: Text proposal for TR
X. Mobility

X.1. Overview

X.2. Cell (Re-) Selection
In NR, UE (re-)selects a cell if it is suitable and supports the service in which the UE is interested. On a frequency, if UE finds multiple suitable cells supporting the service in which UE is interested than UE (re-)selects the cell with best cell quality.

· Suitability criterion: Cell quality is above a threshold; Cell is not barred; Cell belongs to selected/R (E) PLMN. Other conditions (if any) are FFS.

Cell broadcasts (e.g. in minimum SI) the service(s) supported by it. Cell may also broadcast services supported in neighboring frequencies. UE can prioritize the frequency which supports the service in which UE is interested for cell (re-) selection. If multiple frequencies support the service in which UE is interested then UE prioritises reselection to frequency with high priority.
UE camped on high priority NR cell and interested in service not supported by NR cell but supported by low priority LTE cell can perform inter RAT cell reselection to low priority LTE cell.
Agreements for IDLE


In Idle mode, UE performs cell selection and reselection on NR cells.


Study how to derive a cell quality based on measurements














