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1 Introduction
RAN4 has sent RAN2 a LS regarding NS value handling in R4-152410. Please find below main points of the LS:
Question 1) Does RAN4 have an expectation about the UE behaviour if the UE does not comprehend the NS value broadcast in system information for the current cell band and bandwidth?
 Answer 1) RAN4 has same understanding as RAN2 that is the behaviour is not defined thus cannot be predicted as different UE implementations can behave differently. RAN4 thinks that it would be beneficial to define UE behaviour for this case. From RAN4 perspective, the UE should be able to comprehend at least one of the NS values indicated in the system information for the current cell band and bandwidth. Otherwise, the cell should be considered as barred. 
 Question 2) Does RAN4 have a view whether it would be desirable for the network to be able to provide an NS value in system information that can be used by new UEs that understand the meaning of the NS value for the current cell and bandwidth?
 Answer 2) RAN4 thinks that it would be desirable to be able to send new NS-value or modified NS-value to new UEs. It is also desirable to be able to list multiple NS-values with priority order for a given frequency band.
 Question 3) Does RAN4 have a view whether changes to NS value definitions according to cases a) and b) above are possible or likely in the future?
a) A new NS value is defined for an existing band.
b) An existing NS value definition is modified to add an extra band, where the added band is an existing band.
Answer 3) It is RAN4 understanding that especially the case a) is likely in future. Case b) is less likely but could be possible.
In addition, it is also beneficial to be able to send a new P-max that is specific to the above new or modified NS-value to new UEs to avoid the situation that when the existing P-max is used to make the legacy UEs satisfy regulatory requirements, the P-max affects the new UEs as well. The new P-Max value should only be used in conjunction with the new/modified NS value.
In this paper we analyze impacts of LS to RAN2..
  
2 Discussion
2.1	Regarding Question/Answer 1: 
Question 1) Does RAN4 have an expectation about the UE behaviour if the UE does not comprehend the NS value broadcast in system information for the current cell band and bandwidth?
Answer 1) RAN4 has same understanding as RAN2 that is the behaviour is not defined thus cannot be predicted as different UE implementations can behave differently. RAN4 thinks that it would be beneficial to define UE behaviour for this case. From RAN4 perspective, the UE should be able to comprehend at least one of the NS values indicated in the system information for the current cell band and bandwidth. Otherwise, the cell should be considered as barred.
So this does seem to imply that in 36.331 ch. 5.2.2.9 (SIB2 reception) and barring the cell if UE does not understand any of the NS (additionalSpectrumEmission) values. One should note that currently barring of cell has been solely based on contents of SIB1 reception i.e. this changed would imply that UE needs to receive SIB2 also in order to be able to camp on cell properly.
One thing to consider is that as RAN4 proposes introducing this behaviour already from REL9 there may be two different kind of REL9 behaviours in the network.
1) UE supporting barring behaviour in case no NS value is understood by the UE
2) UE not supporting barring behaviour

To our understanding, RAN4 discussed this issue and concluded that it can be resolve by proper NW configuration. For example as the NS-01 (no A-MPR) is understood by any UE even the legacy UEs not supporting new barring behaviour can be mitigated by setting P-max ( see also issue 4 which proposes to enable P-max sending for each different NS-value ) to reduced maximum power. 
Regarding how to capture this in the RRC one needs to consider how the cell is barred – We assume that similar barring as per supported band can be used i.e. UE bars cells as if intraFreqReselection is set to notAllowed, and as if the csg-Indication is set to FALSE.
Proposal 1: In case of UE does not understand NS value of the selected band UE shall consider cell as barred as if intraFreqReselection is set to notAllowed, and as if the csg-Indication is set to FALSE
So this could be captured in the specification e.g. in following manner:
[bookmark: _Toc413855611]5.2.2.9	Actions upon reception of SystemInformationBlockType2
Upon receiving SystemInformationBlockType2, the UE shall:
1>	apply the configuration included in the radioResourceConfigCommon;
1>	if upper layers indicate that a (UE specific) paging cycle is configured:
2>	apply the shortest of the (UE specific) paging cycle and the defaultPagingCycle included in the radioResourceConfigCommon;
1>	if the mbsfn-SubframeConfigList is included:
2>	consider that DL assignments may occur in the MBSFN subframes indicated in the mbsfn-SubframeConfigList under the conditions specified in [23, 7.1];
1>	apply the specified PCCH configuration defined in 9.1.1.3;
1>	not apply the timeAlignmentTimerCommon;
1>	if in RRC_CONNECTED and UE is configured with RLF timers and constants values received within rlf-TimersAndConstants:
2>	not update its values of the timers and constants in ue-TimersAndConstants except for the value of timer T300;
1>	if in RRC_CONNECTED while T311 is not running; and the UE supports multi-band cells as defined by bit 31 in featureGroupIndicators:
2>	disregard the additionalSpectrumEmission and ul-CarrierFreq, if received, while in RRC_CONNECTED;
1> if the UE does not support multiBandInfoList and if the additionalSpectrumEmission is not supported by the UE; or
2> if the UE supports multiBandInfoList, and if none of the additionalSpectrumEmission is not supported by the UE:
2>	consider the cell as barred in accordance with TS 36.304 [4]; and
2>	perform barring as if intraFreqReselection is set to notAllowed, and as if the csg-Indication is set to FALSE;
2.2	Regarding Question /Answer 2: 
Question 2) Does RAN4 have a view whether it would be desirable for the network to be able to provide an NS value in system information that can be used by new UEs that understand the meaning of the NS value for the current cell and bandwidth?
Answer 2) RAN4 thinks that it would be desirable to be able to send new NS-value or modified NS-value to new UEs. It is also desirable to be able to list multiple NS-values with priority order for a given frequency band.
So basically what RAN4 would like to achieve is to be able to provide multiple NS values per frequency band – With existing ASN.1 this can be achieved by using multiBandInfoList by listing same frequency band multiple times in the list. Another possibility is to introduce new signalling of list of NS values for each indicated frequency band. 
Question: Do we use existing multiBandInfoList to indicate multiple NS values per band or do we introduce separate list of NS values per each band? 
Additionally RAN4 wants to have priority order for the NS-values – In R12 RAN2 introduced freqBandIndicatorPriority which seems to cover requested behaviour in case we use multiBandInfoList to enable sending of multiple NS values per band i.e. freqBandIndicator is lowest priority and bands in multiBandInfoList are in decreasing priority order. 
Proposal 2: If RAN2 decides to use multiBandInfoList to indicate multiple NS values per band consider introducing freqBandIndicatorPriority already from REL9
In order to capture this in the 36.331 we would need somewhat following changes (i.e. basically copy-paste from Release 12):
SystemInformationBlockType1-v9xx-IEs ::=	SEQUENCE {
	freqBandIndicatorPriority-r9   	ENUMERATED {true}			OPTIONAL,	-- Cond mFBI	
	nonCriticalExtension			SystemInformationBlockType2-v9e0-IEs	OPTIONAL	-- Need OP
}

	freqBandIndicatorPriority
If the field is present and supported by the UE,  the UE shall prioritize the frequency bands in the multiBandInfoList IE in decreasing priority order. Only if the UE does not support any of the frequency band in multiBandInfoList, the UE shall  use the value in freqBandIndicator IE. Otherwise, the UE applies frequency band according to the rules defined in multiBandInfoList.



	mFBI
	The field is optional present, Need OR, if multiBandInfoList is present. Otherwise the field is not present.



2.3 Regarding Question /Answer 3: 
Question 3) Does RAN4 have a view whether changes to NS value definitions according to cases a) and b) above are possible or likely in the future?
a) A new NS value is defined for an existing band.
b) An existing NS value definition is modified to add an extra band, where the added band is an existing band.
Answer 3) It is RAN4 understanding that especially the case a) is likely in future. Case b) is less likely but could be possible.
To our understanding this has no impacts to RAN2 specifications
2.4 Regarding Question /Answer “Additionally”: 
In addition, it is also beneficial to be able to send a new P-max that is specific to the above new or modified NS-value to new UEs to avoid the situation that when the existing P-max is used to make the legacy UEs satisfy regulatory requirements, the P-max affects the new UEs as well. The new P-Max value should only be used in conjunction with the new/modified NS value.
This seems to mean that it is possible to send P-max for each sent NS-value differing from NS_01 – for NS_01 one will always use the legacy P-max value. As the P-max is used also in inter-frequency reselection evaluation this would impact also inter-frequency neighbour cell lists as well as SIB1. 
Proposal 3: Introduce possibility to have multiple P-max i.e. at most one P-max per NS value
So for SIB1 the corresponding change would look like following (cumulative to chapter 2.2.):
SystemInformationBlockType1-v9xx-IEs ::=	SEQUENCE {
	freqBandIndicatorPriority-r9	ENUMERATED {true}			OPTIONAL,	-- Cond mFBI	multiBandInfoListP-max			SEQUENCE (SIZE (1..maxMultiBands)) OF P-maxPerBand 
OPTIONAL,	-- Need OR
	nonCriticalExtension			SystemInformationBlockType2-v9e0-IEs	OPTIONAL	-- Need OP
}

P-maxPerBand ::=					SEQUENCE {
		p-max						P-max		OPTIONAL	-- Need OP
		}
...
	multiBandInfoListP-max
A list of P-max i.e. one for each additional frequency band included in multiBandInfoList in SystemInformationBlockType1, listed in the same order.



And for SIB5:
SystemInformationBlockType5-v9e0-IEs ::=	SEQUENCE {
	multiBandInfoListP-max			SEQUENCE (SIZE (1..maxMultiBands)) OF P-maxPerBand 
OPTIONAL,	-- Need OR
	nonCriticalExtension			SEQUENCE {}							OPTIONAL	-- Need OP
}
…
	multiBandInfoListP-max
A list of P-max i.e. one for each additional frequency band included in multiBandInfoList and multibandInfoList-v9e0, listed in the same order.





3 Conclusions 
In this paper we analysed RAN4 LS (R4-152410) – And came to following conclusions:
Proposal 1: In case of UE does not understand NS value of the selected band UE shall consider cell as barred as if intraFreqReselection is set to notAllowed, and as if the csg-Indication is set to FALSE
Question: Do we use existing multiBandInfoList to indicate multiple NS values per band or do we introduce separate list of NS values per each band? 
Proposal 2: If RAN2 decides to use multiBandInfoList to indicate multiple NS values per band consider introducing freqBandIndicatorPriority already from REL9
Proposal 3: Introduce possibility to have multiple P-max i.e. at most one P-max per NS value
Above proposals can be captured in the 36.331 e.g. in following manner:
5.2.2.9	Actions upon reception of SystemInformationBlockType2
Upon receiving SystemInformationBlockType2, the UE shall:
1>	apply the configuration included in the radioResourceConfigCommon;
1>	if upper layers indicate that a (UE specific) paging cycle is configured:
2>	apply the shortest of the (UE specific) paging cycle and the defaultPagingCycle included in the radioResourceConfigCommon;
1>	if the mbsfn-SubframeConfigList is included:
2>	consider that DL assignments may occur in the MBSFN subframes indicated in the mbsfn-SubframeConfigList under the conditions specified in [23, 7.1];
1>	apply the specified PCCH configuration defined in 9.1.1.3;
1>	not apply the timeAlignmentTimerCommon;
1>	if in RRC_CONNECTED and UE is configured with RLF timers and constants values received within rlf-TimersAndConstants:
2>	not update its values of the timers and constants in ue-TimersAndConstants except for the value of timer T300;
1>	if in RRC_CONNECTED while T311 is not running; and the UE supports multi-band cells as defined by bit 31 in featureGroupIndicators:
2>	disregard the additionalSpectrumEmission and ul-CarrierFreq, if received, while in RRC_CONNECTED;
3> if the UE does not support multiBandInfoList and if the additionalSpectrumEmission is not supported by the UE; or
4> if the UE supports multiBandInfoList, and if none of the additionalSpectrumEmission is not supported by the UE:
2>	consider the cell as barred in accordance with TS 36.304 [4]; and
2>	perform barring as if intraFreqReselection is set to notAllowed, and as if the csg-Indication is set to FALSE;
----NEXT CHANGE-----
SystemInformationBlockType1-v9xx-IEs ::=	SEQUENCE {
	freqBandIndicatorPriority-r9	ENUMERATED {true}			OPTIONAL,	-- Cond mFBI	multiBandInfoListP-max			SEQUENCE (SIZE (1..maxMultiBands)) OF P-maxPerBand 
OPTIONAL,	-- Need OR
	nonCriticalExtension			SystemInformationBlockType2-v9e0-IEs	OPTIONAL	-- Need OP
}

P-maxPerBand ::=					SEQUENCE {
		p-max						P-max		OPTIONAL	-- Need OP
		}

...
	multiBandInfoListP-max
A list of P-max i.e. one for each additional frequency band included in multiBandInfoList in SystemInformationBlockType1, listed in the same order.

	freqBandIndicatorPriority
If the field is present and supported by the UE,  the UE shall prioritize the frequency bands in the multiBandInfoList IE in decreasing priority order. Only if the UE does not support any of the frequency band in multiBandInfoList, the UE shall  use the value in freqBandIndicator IE. Otherwise, the UE applies frequency band according to the rules defined in multiBandInfoList.



	mFBI
	The field is optional present, Need OR, if multiBandInfoList is present. Otherwise the field is not present.




----NEXT CHANGE-----
SystemInformationBlockType5-v9xx-IEs ::=	SEQUENCE {
	multiBandInfoListP-max			SEQUENCE (SIZE (1..maxMultiBands)) OF P-maxPerBand 
OPTIONAL,	-- Need OR
	nonCriticalExtension			SEQUENCE {}							OPTIONAL	-- Need OP
}
…
	multiBandInfoListP-max
A list of P-max i.e. one for each additional frequency band included in multiBandInfoList and multibandInfoList-v9e0, listed in the same order.
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