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1. Introduction
RAN4 asked RAN2 to introduce multiple NS/P-Max as shown below [1].
Multiple NS/P-Max;
· Although RAN4 informed in R2-1711987 that multiple NS value signaling is to be supported, RAN2 would like to confirm if multiple P-Max signaling should also be supported together with multiple NS value signaling and the corresponding cell selection mechanism.
 Similar to the LS (R4-152410) for LTE, multiple P-Max together with the corresponding cell selection mechanism is also beneficial for NR 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 paper discusses how to implement multiple NS/P-Max in accordance with RAN4 feedback.
NOTE:	The updates form the previous version are summarised as follows:
a)	Additional proposal to clarify which SIB multiple NS/P-Max can be broadcast
b)	Proposal to specify the UE behaviour of handling unknown NS.
c)	Proposal related to Pcompensation is removed as it was already agreed as RAN2 #101bis.
2. Discussion
In v15.1.0 of TS 38.331, AdditionalSpectrumEmission (a.k.a. NS value) and P-Max are included in FrequencyInfoUL as shown below (unrelated fields are removed).
FrequencyInfoUL ::= 				SEQUENCE {
	-- The additional spectrum emission requirements to be applied by the UE on this uplink. 
-- If the field is absent, the UE applies the value FFS_RAN4. (see FFS_section, section FFS_Section)
	additionalSpectrumEmission			AdditionalSpectrumEmission		OPTIONAL,	-- Need S
	-- FFS_Definition. Corresponds to parameter FFS_RAN4. (see FFS_Spec, section FFS_Section)
	-- If the field is absent, the UE applies the value FFS_RAN4.
	p-Max								P-Max							OPTIONAL,	-- Need S
	...
}

FrequencyInfoUL is included in ServingCellConfigCommon as a field of UplinkConfigCommon. Given that ServingCellConfigCommon is supposed to be present in SIB1, it is intuitive that the list of multiple NS and P-Max is added into FrequencyInfoUL in a backward compatible manner.
On the other hand, RAN4 also asked to support Multiple Frequency Band Indicator (MFBI) for NR [1]. In fact, MFBI has already been ready to support in v15.1.0 of TS 38.331 as shown below. At RAN2 #101, RAN2 agreed that only one band is present in case of HO and S(p)Cell addition. 
[bookmark: _Hlk505296607]FrequencyInfoDL ::= 				SEQUENCE {
-- List of one or multiple frequency bands to which this carrier(s) belongs. Multiple values are only supported in 
-- system information but not when the FrequencyInfoDL is provided in dedicated signalling (HO or S(p)Cell addition).
	frequencyBandList					MultiFrequencyBandListNR,
	...
}

To make the structure consistent with MFBI, non-backward compatible approach could be considered to include all NS values and P-Max into a new list. Nonetheless, by recalling the background of introducing multiple NS/P-Max for LTE, it is noted that:
-	When a new frequency band is started to use in a network, only one NS value (together with P-Max if needed) is needed and broadcast.
-	After the initial launch, Additional NS value(s) and associated P-Max are introduced due to regulation change, improvement of UR RF characteristics, etc.
It is not likely that multiple NS and P-Max are used at the initial service for a new frequency band. In that sense, non-backward compatible change seems not justified for introducing multiple NS/P-Max. The following is proposed:
Proposal 1:	The list of multiple NS/P-Max is introduced into FrequencyInfoUL in a backward compatible manner.
In addition to SIB1, multiple NS/P-Max is broadcast in SIB3/SIB5 (intra/inter-frequency cell reselection) for LTE. Likewise, NR SIBs for the same purpose should be able to broadcast multiple NS/P-Max.
Proposal 2:	In addition to SIB1, multiple NS/P-Max is broadcast in SIBs for intra/inter-frequency reselection (SIB2/SIB4).
When the RAN4 LS was treated at the last meeting, there was a comment to consider a cleaner approach as captured in the minutes below.
R2-1804231	LS reply on UE RF related parameters, capabilities and features for NR standalone ( R4-1802708; contact: NTT DOCOMO)	RAN4	LS in	Rel-15	NR_newRAT-Core	To:RAN2	Cc:RAN1, RAN3
-	Qualcomm things the NS handling was ambiguous. Should we have a cleaner approach for NR. DOCOMO think it would be good to consider cleaner approaches.
=>	Noted
During the offline communication, one missing aspect in the LTE multiple NS/P-Max was the handling of unknown NS. Due to introducing the feature in later release, the UE behaviour on unknown NS was not specified given that the legacy UE anyway supports the legacy NS value already broadcast in the network. In contrast, NR supports multiple NS/P-Max from the beginning. In that sense, it is sensible to specify how the UE handles unknown NS as follows.
Proposal 3:	If the UE does not comprehend any of NS values broadcast in SIB1/2/4, the UE considers that cell barred.
Multiple NS/P-Max in LTE affects the cell selection mechanism, i.e. Pcompensation as defined in TS 36.304. As RAN4 answered in their LS, “the corresponding cell selection mechanism is also beneficial for NR 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 same formula needs to be defined for Pcompensation. At the last meeting, the formula for Pcompensation was agreed as in LTE and captured in the latest TS 38.304.
3. Summary and proposal
In summary, the followings were proposed:
Proposal 1:	The list of multiple NS/P-Max is introduced into FrequencyInfoUL in a backward compatible manner.
Proposal 2:	In addition to SIB1, multiple NS/P-Max is broadcast in SIBs for intra/inter-frequency reselection (SIB2/SIB4).
Proposal 3:	If the UE does not comprehend any of NS values broadcast in SIB1/2/4, the UE considers that cell barred.
If Proposal 1 to 3 are agreed, TP to 38.331 is developed and discussed during the meeting.
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