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1	Introduction
In current TS38.133 (version after RAN4#90Bis), the cell reselection criterion is provided as below:
	<Cell-Reselection: Intra-frequency NR cells>
For an intra-frequency cell that has been already detected, but that has not been reselected to, the filtering shall be such that the UE shall be capable of evaluating that the intra-frequency cell has met reselection criterion defined [1] within Tevaluate,NR_Intra when Treselection = 0 as specified in table 4.2.2.3-1 provided that:
-	when rangeToBestCell is not configured, the cell has at least [3]dB in FR1 or [TBD]dB in FR2 better ranked or
-	when rangeToBestCell is configured, the cell which has the highest number of beams above the threshold absThreshSS-BlocksConsolidation among the cells whose cell-ranking criterion R value as specified in TS 38.304 [1, Section 5.2.4.6] is within rangeToBestCell of the R value of the best cell where the best cell has at least [TBD] in FR1 or [TBD]dB in FR2 better ranked, and if there are multiple such cells the UE shall perform cell reselection to the highest ranked cell among them.
<Similarly requirement for counterpart for Inter-frequency NR cells>


In which some remaining TBDs needs to be finalized. Furthermore, in last RAN4 meeting, companies have discussed to further consider measurement margin to calculate the effective rangeToBestCell [1] as below text proposal, and we would like to provide our view on related issues in this contribution. 
	For an intra-frequency cell that has been already detected, but that has not been reselected to, the filtering shall be such that the UE shall be capable of evaluating that the intra-frequency cell has met reselection criterion defined [1] within Tevaluate,NR_Intra when Treselection = 0 as specified in table 4.2.2.3-1 provided that: 
- when rangeToBestCell is not configured, the cell has at least [3]dB in FR1 or [TBD]dB in FR2 better ranked or 
- when rangeToBestCell is configured, the cell which has the highest number of beams above the threshold absThreshSS-BlocksConsolidation among the cells whose cell-ranking criterion R value as specified in TS 38.304 [1, Section 5.2.4.6] is within rangeToBestCell-[3]dB in FR1 or rangeToBestCell-[TBD]dB in FR2 of the R value of the best cell where the best cell has at least [TBD] in FR1 or [TBD]dB in FR2 better ranked, and if there are multiple such cells the UE shall perform cell reselection to the highest ranked cell among them.



2 Discussion
As captured in TS38.304, the signaling IE rangeToBestCell (broadcast in SIB2) is introduced in NR, while if rangeToBestCell is configured, new UE behaviors are introduced as below: 
	If rangeToBestCell is not configured, the UE shall perform cell reselection to the highest ranked cell. If this cell is found to be not-suitable, the UE shall behave according to subclause 5.2.4.4.
If rangeToBestCell is configured, then the UE shall perform cell reselection to the cell with the highest number of beams above the threshold (i.e. absThreshSS-BlocksConsolidation) among the cells whose R value is within rangeToBestCell of the R value of the highest ranked cell. If there are multiple such cells, the UE shall perform cell reselection to the highest ranked cell among them. If this cell is found to be not-suitable, the UE shall behave according to subclause 5.2.4.4.



For the case where rangeToBestCell is not configured, UE’s behavior is similar to LTE, while to avoid ping-pong effect, UE has to make sure a certain margin ([3]dB in FR1 and [TBD]dB in FR2) achievable to be a highest ranked cell. Considering the procedure is UE-based procedure, it is reasonable to have this fixed margin to avoid ping-pong at UE side. 

However, for the case where rangeToBestCell is configured, the situation can be different: 
(1) As captured in TS38.331, the rangeToBestCell is defined as a “non-negative (in dB) values”, and in other words, the possible values of rangeToBestCell should be among {dB0, dB1, dB2, dB3, dB4, dB5, dB6, dB8, dB10, dB12, dB14, dB16, dB18, dB20, dB22, dB24}. So if following the logic to change the effective range to rangeToBestCell – [TBD]dB, where [TBD]dB is the RSRP relative accuracy, i.e., 6dB in current specification. Therefore, the possible non-negative value of “rangeToBestCell – 6dB” can only be {0dB, 2dB, 4dB, 6dB, 8dB, 10dB, 12dB, 14dB, 16dB, 18dB}, which give makes the network unable to use 1dB, 3dB and 5dB effective range. 
	SIB2 ::=        SEQUENCE {
    cellReselectionInfoCommon           SEQUENCE {
        ...
        rangeToBestCell                     RangeToBestCell                                 OPTIONAL,   -- Need R
        ...
    },
...
}

RangeToBestCell	::= Q-OffsetRange

rangeToBestCell
Parameter "rangeToBestCell" in TS 38.304 [20]. The network configures only non-negative (in dB) values.

	-- ASN1START
-- TAG-Q-OFFSET-START

Q-OffsetRange ::=                   ENUMERATED {
                                                dB-24, dB-22, dB-20, dB-18, dB-16, dB-14,
                                                dB-12, dB-10, dB-8, dB-6, dB-5, dB-4, dB-3,
                                                dB-2, dB-1, dB0, dB1, dB2, dB3, dB4, dB5,
                                                dB6, dB8, dB10, dB12, dB14, dB16, dB18,
                                                dB20, dB22, dB24}

-- TAG-Q-OFFSET-STOP
-- ASN1STOP



Observation 1: If UE is request to perform cell reselection among the cells “whose R value is within rangeToBestCell – XdB of the R value of the highest ranked cell” where XdB = 6dB as FR2 RSRP relative measurement uncertainty, NW will lose the possibility to configure rangeToBestCell – XdB as 1dB, 3dB or 5dB, thus resulting in configuration flexibility loss. 

(2) Different from “rangeToBestCell is not configured”, in which it is UE’s self-behavior which needs to consider measurement uncertainty, the scenario “rangeToBestCell is configured” is more like NW controlled behavior: i.e., different cells may consider different settings of rangeToBestCell values, e.g., considering neighboring cell’s deployment:
- Based on current specification, if NW does want to consider measurement uncertainty (e.g., 3dB), to exclude Cell3 in below figure (copied from MediaTek’s contribution [1]), NW can set rangeToBestCell to be 3dB smaller than NW’s intended range. While if NW want to take the risk of the measurement uncertainty, i.e., by fully trusting UE’s measurement result, NW can set rangeToBestCell to be its intended range value without any dB value decrease. All behaviors are controllable by NW. From UE side, UE can’t and don’t need to discriminate NW’s intention and can just behave based on the signaled rangeToBestCell.
Observation 2: NW has the flexibility to take the risk of UE’s measurement uncertainty, and the expected UE behavior from “rangeToBestCell – XdB” can be achieved by current specification.
[image: ]
Fig-1: Illustration of the scenario where rangeToBestCell is configured (copied from [1])
(3) Furthermore, with the specification frozen at June 2018, current NW and UE behaviors for current available chipsets should be based on current requirement. If new behavior is introduced for new chipsets, how NW can distinguish the expected UE behavior? e.g., NW set rangeToBestCell = 3dB for FR1 based on current requirement but new UE chipset will assume the effective range is zero so no cell can be selected in the range, which is not NW’s intention at all. Although the chipset’s behavior should be controllable by updating software but mixed UE behaviors in one network deployment will introduce ambiguity.
Observation 3: With commercialized chipsets with UE behavior aligned with current TS38.304 and TS38.331 specification, even with modified UE behavior for new chipsets, network can’t discriminate two kinds of UEs, thus introducing ambiguity for network deployment.

Based on the above discussion, we would like to give the following proposal:
Proposal-1: Measurement uncertainty is not needed to be taken-out from signaled value of rangeToBestCell.
And the corresponding content (for intra-frequency case as example) in TS38.133 can be changed accordingly, so: 
Proposal-2: Adopt the following text proposal (as example for intra-frequency part) for finalization of cell reselection requirement.
	For an intra-frequency cell that has been already detected, but that has not been reselected to, the filtering shall be such that the UE shall be capable of evaluating that the intra-frequency cell has met reselection criterion defined [1] within Tevaluate,NR_Intra when Treselection = 0 as specified in table 4.2.2.3-1 provided that:
-	when rangeToBestCell is not configured, the cell has at least [3]dB in FR1 or [TBD]dB in FR2 better ranked or
-	when rangeToBestCell is configured, the cell which has the highest number of beams above the threshold absThreshSS-BlocksConsolidation among the cells whose cell-ranking criterion R value as specified in TS 38.304 [1, Section 5.2.4.6] is within rangeToBestCell of the R value of the best cell where the best cell has at least [TBD] in FR1 or [TBD]dB in FR2 better ranked, and if there are multiple such cells the UE shall perform cell reselection to the highest ranked cell among them.



3 Conclusion
In this paper, we provided our view on cell reselection ranking criterion for rangeToBestCell and margin: 
Observation 1: If UE is request to perform cell reselection among the cells “whose R value is within rangeToBestCell – XdB of the R value of the highest ranked cell” where XdB = 6dB as FR2 RSRP relative measurement uncertainty, NW will lose the possibility to configure rangeToBestCell – XdB as 1dB, 3dB or 5dB, thus resulting in configuration flexibility loss. 
Observation 2: NW has the flexibility to take the risk of UE’s measurement uncertainty, and the expected UE behavior from “rangeToBestCell – XdB” can be achieved by current specification.
Observation 3: With commercialized chipsets with UE behavior aligned with current TS38.304 and TS38.331 specification, even with modified UE behavior for new chipsets, network can’t discriminate two kinds of UEs, thus introducing ambiguity for network deployment.
Proposal-1: Measurement uncertainty is not needed to be taken-out from signaled value of rangeToBestCell.
Proposal-2: Adopt the following text proposal (as example for intra-frequency part) for finalization of cell reselection requirement.
	For an intra-frequency cell that has been already detected, but that has not been reselected to, the filtering shall be such that the UE shall be capable of evaluating that the intra-frequency cell has met reselection criterion defined [1] within Tevaluate,NR_Intra when Treselection = 0 as specified in table 4.2.2.3-1 provided that:
-	when rangeToBestCell is not configured, the cell has at least [3]dB in FR1 or [TBD]dB in FR2 better ranked or
-	when rangeToBestCell is configured, the cell which has the highest number of beams above the threshold absThreshSS-BlocksConsolidation among the cells whose cell-ranking criterion R value as specified in TS 38.304 [1, Section 5.2.4.6] is within rangeToBestCell of the R value of the best cell where the best cell has at least [TBD] in FR1 or [TBD]dB in FR2 better ranked, and if there are multiple such cells the UE shall perform cell reselection to the highest ranked cell among them.
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