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1 Background
Four new offsets with cell ranking have been introduced in REL-14 for eNB-IoT and feMTC:

1. Dedicated frequency offset
: positive bias towards re-directed frequency (timer)
2. SC-PTM offset

: positive bias towards SC-PTM frequency (during MBMS session)
3. Authorization offset

: negative bias towards cell requiring CE (subscription based)
4. Reduced power class offset: negative bias towards cell broadcasting the offset (14 dBm)
Similar as with the existing cell and frequency offsets with cell ranking, these offsets can be configured simultaneously, i.e. can be combined. In this contribution possible combinations that have an unwanted effect are discussed further, and a way forward is proposed. 
2 Background
A quick summary of the offset as currently specified in 36.331 and 36.304 is provided below [1], [2], [3], [4], [5] for easy reference: 
Dedicated frequency offset

redirectedCarrierOffsetDedicated-r14
ENUMERATED{dB1, dB2, dB3, dB4, dB5, dB6, dB8, dB10, dB12, 












   dB14, dB16, dB18, dB20, dB22, dB24, dB26}, 
For inter-frequency: For NB-IoT equals to QoffsetDedicatedfrequency for any frequency other than the frequency of the dedicated frequency offset, if QoffsetDedicatedfrequency is valid, otherwise this equals to Qoffsetfrequency (if QoffsetDedicatedfrequency is valid Qoffsetfrequency is not used).
SC-PTM offset

scptm-FreqOffset-r14




INTEGER (1..8)





OPTIONAL -- Need OP 
scptm-FreqOffset
Parameter QoffsetSCPTM in TS 36.304 [4]. Actual value QoffsetSCPTM = field value * 2 [dB]. If the field is not present, the UE uses infinite dBs for the SC-PTM frequency offset with cell ranking as specified in TS 36.304 [4].
For inter-frequency: Except for NB-IoT, equals to Qoffsets,n plus Qoffsetfrequency, if Qoffsets,n is valid, plus QoffsetSCPTM, if QoffsetSCPTM is valid, otherwise this equals to Qoffsetfrequency. 
For NB-IoT, this equals to Qoffsetfrequency plus QoffsetSCPTM, if QoffsetSCPTM is valid, otherwise this equals to Qoffsetfrequency.
If the UE is capable of SC-PTM reception and is receiving or interested to receive an MBMS service and can only receive this MBMS service while camping on a frequency on which it is provided, the UE considers QoffsetSCPTM to be valid during the MBMS session [2] as long as the two following conditions are fulfilled:

1)

-
the UE is capable of SC-PTM reception and the reselected cell is broadcasting SIB20 (or SIB20-NB);

2) Either:

-
SIB15 (or SIB15-NB) of the serving cell indicates for that frequency one or more MBMS SAIs included in the MBMS User Service Description (USD) [22] of this service; or

-
SIB15 (or SIB15-NB) is not broadcast in the serving cell and that frequency is included in the USD of this service.

Authorization offset

ce-authorisationOffset-r14
ENUMERATED {dB5, dB10, dB15, dB20}



OPTIONAL --
Need OP
Qrxlevmin = Qrxlevmin + Qoffsetauthorization
Reduced power class offset
powerClass14dBm-Offset-r14
ENUMERATED {dB-6, dB-3, dB3, dB6, dB9, dB12}
OPTIONAL, -- Need OP

Pcompensation  = max(PEMAX1 – (PPowerClass – Poffset), 0)
3 Discussion

Dedicated frequency offset 

The dedicated frequency offset is defined as a negative bias towards inter-frequencies other than the frequency the UE is redirected to. It is noted that a frequency offset is only applied to inter-frequency neighbours, i.e. once the UE has re-selected to a frequency the frequency offset is no longer applied. 

Alternatively the dedicated frequency offset could be defined as a positive bias for intra-frequency neighbours, including serving cell, which are on the frequency the UE is redirected to:
Proposal 1: RAN2 to discuss how to specify the dedicated offset with cell ranking in 36.304 (i.e. whether it is an intra-frequency or inter-frequency bias).
NOTE: In case of a positive bias to intra-frequency cells the offset values need to be change changed to negative values in 36.331, because the “offset” is subtracted. Furthermore potential “ping-pong” between serving and intra-frequency cells need to be considered. 
SC-PTM offset


The UE shall use infinite dBs, when the scptm-FreqOffset field is not present, for the SC-PTM frequency offset with cell ranking [3], but in TS 36.304 it is not specified how the UE uses infinite dBs with cell ranking. 
Observation 1: How to apply infinite dBs with cell ranking is not specified.
The UE shall still rank the cells on the SC-PTM frequencies according to measured RSRP, cell specific offset (if applicable), frequency offset and temporary offset (if applicable), even when “infinite” dBs are used for the scptm-FreqOffset field: 
Proposal 2: Clarify in 36.304 that the UE shall use the measured RSRP, cell specific offset (if applicable), frequency offset and temporary offset (if applicable) with cell ranking, also when the SC-PTM frequency offset is infinite dBs.
SC-PTM offset and (dedicated) frequency offset 
The dedicated frequency offset is intended to make the frequency where the UE is redirected to sticky (while the timer is running). However it is possible that the UE is redirected to a “sticky” frequency, and the UE is interested to receive an MBMS session on another frequency at the same time: 

Observation 2: The dedicated frequency offset may prevent the UE from receiving an interested MBMS session (except when the SC-PTM offset is infinite dBs).
It is proposed that the UE can temporarily disregard the (dedicated) frequency offset(s) to be able to receive the interested MBMS session:

Proposal 3: The UE may omit the dedicated frequency offset, if applicable, or frequency offset, if applicable, when the UE is interested to receive an MBMS session.

Authorization offset and Reduced power class offset

In case a 14 dBm UE is not authorized to use CE (Qoffsetauthorization), and a positive reduced power class offset (Poffset) is configured, the reduced power class UE may not be able to camp on the cell while in normal coverage:
Observation 3: A 14 dBm UE may not be able to camp on the cell in normal coverage when both the authorization offset and reduced power class offset are configured.
It is proposed that a 14 dBm UE is not required to use both power class offset and authorization offset, but applies max(Qoffsetauthorization, Poffset) when both are applicable: 
Proposal 4: A 14 dBm UE uses max(Qoffsetauthorization, Poffset) when both are applicable.

4 Summary

RAN2 is kindly asked to discuss the SIB type in NB-IoT in REL-14: 

Observation 1: How to apply infinite dBs with cell ranking is not specified.

Observation 2: The dedicated frequency offset may prevent the UE from receiving an interested MBMS session (except when the SC-PTM offset is infinite dBs).

Observation 3: A 14 dBm UE may not be able to camp on the cell in normal coverage when both the authorization offset and reduced power class offset are configured.
Proposal 1: RAN2 to discuss how to specify the dedicated offset with cell ranking in 36.304 (i.e. whether it is a serving cell bias or an inter-frequency neighbour cell bias)

Proposal 2: Clarify in 36.304 that the UE shall use the measured RSRP, cell specific offset (if applicable), frequency offset and temporary offset (if applicable) with cell ranking, also when the SC-PTM frequency offset is infinite dBs.

Proposal 3: The UE may omit the dedicated frequency offset, if applicable, or frequency offset, if applicable, when the UE is interested to receive an MBMS session.

Proposal 4: A 14 dBm UE uses max(Qoffsetauthorization, Poffset) when both are applicable.
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