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1
Introduction
In last meeting RAN2 discussed a LS from RAN4 (R2-152014) which e.g. requested RAN2 to introduce barring of cell in case of UE does not understand broadcasted additional spectrum emission requirements. In the discussion RAN2 ended up to send a response to RAN4 (R2-152856) with following contents:
Regarding barring behaviour:

=>
RAN2 will not introduce barring for UEs not supporting an NS value. 

=>
RAN2 thinks that an eNB should always provide a legacy NS value (known and defined when the band was introduced) in the legacy field. NS values introduced later should be indicated only in the to-be-defined NS value list (See below). 
=>
“Barring” could be achieved by introducing a new band number
Question: RAN2 would like to ask RAN4 whether above working assumptions regarding barring behaviour are acceptable for RAN4?

Regarding multiple NS values per band:

=>
The eNB may indicate the NS values supported in a cell in decreasing priority order. 

=>
With each NS value the eNB may provide a P-Max value to be used with that NS value

=>
The UE shall pick the highest priority NS value that is supports from that list

=>
The eNB knows based on the UE capabilities (modifiedMPR-Behavior) which NS value the UE choses

=>
During mobility the target cell configures the intended NS value (based on UE capabilities) in mobilityControlInfo.

=> Due to the cell selection criterion being affected by P-max of the target cells, the UE would need to be provided in SIB3 and SIB5 with applicable P-max values and NS-values in order for the UE to choose correct P-max for cell selection criterion, otherwise the UE may use a Pmax different from that derived from SIB1 after cell reselection and possibly causing ping pong behaviour. RAN2 will discuss further whether such additions to SIB3 and SIB5 are necessary.
Question: RAN2 would like to ask RAN4 whether above working assumptions regarding multiple NS values per band  are acceptable for RAN4?

2
How to capture agreements?
2.1 
SIB1 and SIB2 

Firstly one needs to consider how can network provide multiple NS/P-max values for the serving cell. As the cell selection criterion (see 36.304 chapter 5.2.3.2)  is being affected by P-max value applied, it means that UE would need to know at cell suitability checking applicable P-max. 

Currently there is only one P-max value for the serving cell and it is being broadcast in SIB1. The NS-values (additionalSpectrumEmission) on the other hand are in SIB2. Also currently UE has been able to determine cell suitability already when receiving SIB1 of the cell. 

Observation: Currently UE can determine cell suitability already by receiving SIB1
As now with agreed addition of multiple NS-values and corresponding P-max values one need to consider that should one move additionalSpectrumEmission to SIB1 as otherwise UE would require receiving SIB2 in order to determine cell suitability. This would be required due to fact that UE does not know which P-max to apply before it has determined correct additionalSpectrumEmission.
Question: Should we have all the cell suitability parameters in SIB1 and ensure fast cell selection process at the expense of increase of SIB1 size?

As the repetition rate of SIB2 is mostly likely going to be quite a bit more relaxed compared to SIB1 repetition rate it might be safest to do the changes in SIB1. 
Proposal: In order to ensure quick cell selection procedure multiple NS/P-max changes should be done in SIB1
If we agree to have all the cell suitability related parameters in SIB1 the corresponding changes could look something like this – also capturing the requirement of decreasing priority order of additionalSpectrumEmission:
SystemInformationBlockType1-v9xx-IEs ::=
SEQUENCE {


P-maxValues





SEQUENCE (SIZE (1..maxMultiBands+1)) OF P-maxList 
OPTIONAL,
-- Need OR

nonCriticalExtension


SEQUENCE {}







OPTIONAL
-- Need OP

}
P-maxNS-valueList ::=





SEQUENCE {



p-maxPerNS-value


SEQUENCE (SIZE (1..maxNS-values) of P-maxPerNS-value



}
P-maxPerNS-value ::=



SEQUENCE {



p-maxNew




P-max

OPTIONAL
-- Need OP



additionalSpectrumEmission
AdditionalSpectrumEmission 



}
And corresponding field description:

	P-maxValues 

A list of P-max and NS-values for the band  i.e. First P-maxList contains P-max values corresponding to freqBandIndicator, Subsequent P-maxLists correspond to each additional frequency band included in multiBandInfoList in SystemInformationBlockType1, listed in the same order. 

The UE shall apply the first supported additional spectrum emission in the list of the selected band, and use the corresponding p-MaxNew. If none of the additional spectrum emission values in the list are supported, the UE shall use p-Max.
 


2.2
Reselection
As the cell selection criterion is also applied at reselection evaluation it means that we might be required to introduce corresponding multiple P-max broadcasting to reselection related SIBs i.e. SIB3 and SIB5. 

Of course if any new additional P-max values (in SIB1) value is always going to allow larger P-max (bigger coverage of cell) then it won’t cause ping pong even if do not provide P-max values in SIB3/5. But if new P-max values reduce the coverage of the cell then after reselecting to the cell it might happen that after reading SIB1 cell is not anymore suitable and causes UE to do reselection and possibly leading to ping pong behaviour.

Observation: If new added P-max values do not “decrease” coverage of the cell there is no ping pong problem
If this is not the case then we should add those P-max values to SIB3 and SIB5. For SIB3 the changes could look something like this:
SystemInformationBlockType3-v9xx-IEs ::=
SEQUENCE {


multiBandInfoListP-max


SEQUENCE (SIZE (1..maxMultiBands)) OF P-maxNS-value 
OPTIONAL,
-- Need OR


nonCriticalExtension


SEQUENCE {}






OPTIONAL
-- Need OP

}

	multiBandInfoListP-max 

A list of P-max and NS-values values for the band. There is P-maxNS-value for each additional frequency band included in multiBandInfoList, listed in the same order. 

The UE shall apply the first additional spectrum emission in the list that it supports, and use the corresponding p-MaxNew. If none of the additional spectrum emission values in the list are supported, the UE shall use p-Max..


And for SIB5:

InterFreqCarrierFreqInfo-v9xx ::=
SEQUENCE {


multiBandInfoListP-max


SEQUENCE (SIZE (1..maxMultiBands)) OF P-maxNS-value 
OPTIONAL,
-- Need OR


nonCriticalExtension


SEQUENCE {}






OPTIONAL
-- Need OP

}

SystemInformationBlockType5-v9xx-IEs ::=
SEQUENCE {


interFreqCarrierFreqList-v9e0
SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v9xx



OPTIONAL,
-- Need OR


nonCriticalExtension


SEQUENCE {}






OPTIONAL
-- Need OP

}

	multiBandInfoListP-max 

A list of P-max and NS-values values for the band. There is P-maxNS-value for each additional frequency band included in multiBandInfoList, listed in the same order. 

The UE shall apply the first additional spectrum emission in the list that it supports, and use the corresponding p-MaxNew. If none of the additional spectrum emission values in the list are supported, the UE shall use p-Max.
.


In our understanding RAN4 intention was only to introduce new Pmax values that are higher than earlier thus there won’t be needed to do changes into SIB3/5. 
Proposal: Discuss and decide if changes to SIB3/5 are necessary and if deemed necessary agree on the above indicated changes
2.3
Capability signalling and release of the change
It was also agreed in RAN2 that NW needs to be aware of the NS/P-max value UE has chosen. For somewhat similar purposes we introduced in release 10 following capability:

	modifiedMPR-Behavior

Field encoded as a bit map, where at least one bit N is set to "1" if UE supports new or modified MPR/A-MPR behaviour N, see TS 36.101 [42]. All remaining bits of the field are set to “0”. The leading / leftmost bit (bit 0) corresponds to new or modified MPR/A-MPR behaviour 0, the next bit corresponds to new or modified MPR/A-MPR behaviour 1 and so on. 

Absence of this field means that UE does not support any new or modified MPR/A-MPR behaviour.
	-


On the other hand RAN4 requested the features to be introduced from REL9. If this assumption is kept then we would need to introduce this capability signalling already from REL-9 onward.

Proposal: Introduce modifiedMPR-Behaviour capability signalling to REL9 in order to enable NW to know which NS-value/P-max value is using when moving to connected state.
UE-EUTRA-Capability-v9xx-IEs ::=
SEQUENCE {


rf-Parameters-v9xx




RF-Parameters-v9xx





OPTIONAL,


-- Following field is only to be used for late REL-9 extensions


nonCriticalExtension



SEQUENCE {}







OPTIONAL

}
---- parts omitted ----
RF-Parameters-v9xx ::=




SEQUENCE {


modifiedMPR-Behavior-r9




BIT STRING (SIZE (32))



OPTIONAL

}

And corresponding field description:

	modifiedMPR-Behavior

Field encoded as a bit map, where at least one bit N is set to "1" if UE supports new or modified MPR/A-MPR behaviour N, see TS 36.101 [42]. All remaining bits of the field are set to “0”. The leading / leftmost bit (bit 0) corresponds to new or modified MPR/A-MPR behaviour 0, the next bit corresponds to new or modified MPR/A-MPR behaviour 1 and so on. 

Absence of this field means that UE does not support any new or modified MPR/A-MPR behaviour.
	-


4
Conclusion
In this paper we discussed impacts of introducing multiple NS/P-max values per band in RAN2 and came to following observations and conclusions:
Observation: Currently UE can determine cell suitability already by receiving SIB1
Question: Should we have all the cell suitability parameters in SIB1 and ensure fast cell selection process at the expense of increase of SIB1 size?

Proposal: In order to ensure quick cell selection procedure multiple NS/P-max changes should be done in SIB1
Observation: If new added P-max values do not “decrease” coverage of the cell there is no ping pong problem
Proposal: Discuss and decide if changes to SIB3/5 are necessary and if deemed necessary agree on the above indicated changes.
Proposal: Introduce modifiedMPR-Behaviour capability signalling to REL9 in order to enable NW to know which NS-value/P-max value is using when moving to connected state.

We have also provided accompanying CRs with corresponding changes assuming that SIB3/5 does not need to be impacted.



