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1 
Introduction
In the previous RAN4 meeting, the potential impacts on RRM due to NR-U was discussed. And the wayforward in which the necessary RAN4 RRM works were agreed [1]. One of important RRM aspects for NR-U was NR idle mode requirements shall be studied as shown in the table below. Therefore, in this contribution we provided our further considerations the cell reselection requirements for NR-U idle mode. 
Table 1: RRM requirements for supporting scenarios with different NR-U cells
	Requirements
	Comments
	NR-U SCell       (Scenario A, Scenario B with CA, Scenario C with CA)
	NR-U PSCell (Scenario B Note 2)
	NR-U PCell (Scenario C Note 2)

	
	
	DL
	DL+UL
	

	Cell reselection
	· Intra-frequency

· Inter-frequency

· Inter-RAT
	N/A
	N/A
	· Reselection to NR-U PCell from NR-U/NR/LTE connected to EPC or 5GC

· Reselection from NR-U PCell to NR-U/NR/LTE connected to EPC or 5GC


2 Discussion
Generally, LTE and NR the cell reselection is to select a suitable cell, such that the UE’s can successfully perform random access and camp on to the selected cell. When camped on a cell, the UE shall regularly search for a better cell according to the specific cell reselection criteria. The more detailed cell reselection procedure in NR/LTE was illustrated in Figure 1. 
Hence the overall procedures for a cell reselection in NR/LTE RRC_Idle mode can include the following steps:

· Step 0) When UE camping on a suitable cell (serving cell), the measurements on this serving cell will be performed at least once every DRX cycle. 
· Step 1) The cell detection and measurements on the neighbor cell shall be performed when the serving cell’s RSRP or RSRQ fall below their respective thresholds 
· Step 2) For the inter-frequency and inter-RAT UE needs to evaluates the frequencies of all RATs based
on their priorities
· Step 3) UE compares the cells on the relevant frequencies based on radio link quality, using a ranking criterion. 
· Step 4) Finally, upon reselecting to the target cell the UE verifies the cell’s accessibility
Therefore, when RAN4 specify the requirements for cell reselection [4] (e.g. Tdetect,EUTRAN) the steps above shall be included. And more specifically in each step, the time to obtain the necessary parameters(e.g. cell timing information in step 1) , PLMN in step 2)) will be carefully considered. 
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Figure 1. Cell reselection in NR Rel15
In LTE and NR with the licensed carrier deployments, it is possible to predefine PLMN which can allow UE access when UE camping in the serving cell. For an example, UE know the PLMN of the measured carriers with SIB1 of the serving cell [5]. 
SystemInformationBlockType1 message
-- ASN1START

SystemInformationBlockType1-BR-r13 ::=
SystemInformationBlockType1

SystemInformationBlockType1 ::=

SEQUENCE {


cellAccessRelatedInfo



SEQUENCE {



plmn-IdentityList




PLMN-IdentityList,



trackingAreaCode




TrackingAreaCode,



cellIdentity





CellIdentity,



cellBarred






ENUMERATED {barred, notBarred},



intraFreqReselection



ENUMERATED {allowed, notAllowed},



csg-Indication





BOOLEAN,



csg-Identity





CSG-Identity


OPTIONAL
-- Need OR


},
…..

PLMN-IdentityList ::=




SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=




SEQUENCE {


plmn-Identity






PLMN-Identity,


cellReservedForOperatorUse



ENUMERATED {reserved, notReserved}

}

Observation 1: In LTE and NR with the licensed carrier deployments, UE needs NOT to read the system information of the target cells in order to obtain their global ID (e.g. PLMN, CGI). 

Beside the PLMN information the absolute priorities of different frequencies or inter-RAT frequencies may be provided to the UE in the system information, in the RRCConnectionRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. Similarly such information can be conveyed by the serving cell’s IE,(e.g. SIB5 [5] below. ) because of the curtained measured frequency.
SystemInformationBlockType5 information element
-- ASN1START

SystemInformationBlockType5 ::=

SEQUENCE {


interFreqCarrierFreqList


InterFreqCarrierFreqList,

………

InterFreqCarrierFreqInfo ::=
SEQUENCE {


dl-CarrierFreq





ARFCN-ValueEUTRA,


q-RxLevMin






Q-RxLevMin,


p-Max







P-Max






OPTIONAL,

-- Need OP


t-ReselectionEUTRA




T-Reselection,


t-ReselectionEUTRA-SF



SpeedStateScaleFactors


OPTIONAL,

-- Need OP


threshX-High





ReselectionThreshold,


threshX-Low






ReselectionThreshold,


allowedMeasBandwidth



AllowedMeasBandwidth,


presenceAntennaPort1



PresenceAntennaPort1,


cellReselectionPriority



CellReselectionPriority


OPTIONAL,

-- Need OP


neighCellConfig





NeighCellConfig,


q-OffsetFreq





Q-OffsetRange




DEFAULT dB0,


interFreqNeighCellList



InterFreqNeighCellList


OPTIONAL,

-- Need OR


interFreqBlackCellList



InterFreqBlackCellList


OPTIONAL,

-- Need OR


...,

Observation 2: In LTE and NR with the licensed carrier deployments, it is possible to make UE know the priority of the neighbor cell via either the predefined message according to the deployed bands or by X1 signaling. 

However, for NR-U as RAN2 agreed in the previous meeting, the cell can be reselected to the non-best cell. 
	At RAN2#106 Reno, the following was agreed:

· If highest ranked or best cell is not suitable in an unlicensed frequency due to the fact that PLMN IDs is not the RPLMN (or EPLMN), only the highest ranked or best cell is considered not candidate for cell reselection for 300s or longer. Other cells in the frequency of the highest ranked or best cell should still be considered for cell reselection.


One of concerns raised is UE suffering from higher consumption and potentially increased reselection delay if the strongest cell on a frequency belongs to a “forbidden” PLMN, i.e. SIB1 of the strongest cell includes PLMN IDs that do not match with the UE’s registered/equivalent PLMN, and if the UE is required to read system information (MIB and SIB1) also from the next strongest cell(s). Therefore in the previous RAN2 meeting how to reduce such unacceptable delay if there are too many cells be measure was discussed. Potentially there are several methods below to resolve this problem in RAN2 [6]. 

· Option 1: Use blacklist to exclude cells that belong to “forbidden” PLMNs 

· Option 2: Use whitelists to restrict evaluations to cells that belong to “allowed” PLMNs

· Option 3:
Limit the number of cells to be evaluated for suitability

· Option 4:
UE can camp on a non-best cell if the quality of the cell is within threshold-range of the quality of the best cell

It shall be noted that even if there are some ways which can avoid too much non-strongest cells belonging the allowed PLMN in NR-U, it can’t completely resolve the problem of PLMN ambiguity among top “N” non-best cells.

Observation 3: In NR-U UE still needs to read MIB/SIB1 of cells in “whitelist” if PCI collision happened between different operators.
More specially, from RAN4 perspective, in current cell reselection requirements in TS38.133 and TS36.133, UE is assumed that when UE performing the cell search in RRC_Idle for the cell reselection it needs not to decoding PBCH. Thus from RAN4 RRM requirements perspective, the maximum time allowed for the cell reselection (e.g. Tdetect,EUTRAN_Intra in the table below) need not take count the time for the target cell’s SIB reading.
Observation 4: In Rel15 LTE and NR RRM requirements for cell reselection (e.g . Tdetect,EUTRAN_Intra ) did NOT include the time to detect the target cell’s SIB. 

Table 4.2.2.3-1 : Tdetect,EUTRAN_Intra, Tmeasure,EUTRAN_Intra and Tevaluate, E-UTRAN_intra
	DRX cycle length [s]
	Tdetect,EUTRAN_Intra [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Intra [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra
[s] (number of DRX cycles)

	0.32
	11.52 (36)
	1.28 (4)
	5.12 (16)

	0.64
	17.92 (28)
	1.28 (2)
	5.12 (8)

	1.28
	32(25)
	1.28 (1)
	6.4 (5)

	2.56
	58.88 (23)
	2.56 (1)
	7.68 (3)


More specially, in NR-U the carriers within unlicensed band can be un-planned, in which other operator’s network nodes can be operated. Thus, when camping on an unlicensed carrier, the serving cell can not predict or predefine PLMN of measured cells. That is UE might have no idea on the PLMN and other priority information via the serving cell’s indication.  

Therefore, if the total time for cell reselection in NR-U RRC_Idle start from UE detects the new neighbor cell and ends by the cell access verification as in LTE/NR, for the cell reselection procedure UE shall be mandatory to decode SIB to check the target cell’s accessibility. 
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Figure 2. Cell reselection in NR-U
Observation 5: The start and ending points for cell reselection procedure in NR-U can be same as these of NR. 
Observation 6: While camping on an unlicensed carrier, a completed cell reselection shall include UE decoding on the target cell’s SIB.

As a result, the total time for cell resection in NR-U shall include the time to obtain the necessary system information of the neighbor cells. 
Proposal 1: The requirement for cell reselection NR-U RRC_Idle in TS38.133 shall be revisited or clarify the quote to include SIB reading.
3 Conclusion
In this contribution, the RRM requirements in NR-U RRC_Idle are provided and the following observations and proposals can be drawn: 
Observation 1: In LTE and NR with the licensed carrier deployments, UE needs NOT to read the system information of the target cells in order to obtain their global ID (e.g. PLMN, CGI).

Observation 2: In LTE and NR with the licensed carrier deployments, it is possible to make UE know the priority of the neighbor cell via either the predefined message according to the deployed bands or by X1 signaling.Observation 3: In NR-U UE still needs to read MIB/SIB1 of cells in “whitelist” if PCI collision happened between different operators.
Observation 4: In Rel15 LTE and NR RRM requirements for cell reselection (e.g . Tdetect,EUTRAN_Intra ) did NOT include the time to detect the target cell’s SIB. 

Observation 5: The start and ending points for cell reselection procedure in NR-U can be same as these of NR. 
Observation 6: While camping on an unlicensed carrier, a completed cell reselection shall include UE decoding on the target cell’s SIB.

Proposal 1: The requirement for cell reselection NR-U RRC_Idle in TS38.133 shall be revisited or clarify the quote to include SIB reading.
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