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1 Background
The behaviour of a UE receiving an unexpected or unknown NS value is discussed by RAN2 [1] as a remaining issue for the (endorsed) introduction of UE signaling to inform the network that it supports a modified MPR/A-MPR associated with an NS value. There is no defined behaviour for this in the RRC specification 36.331 as confirmed in earlier liaisons between RAN2 and RAN4, which has led RAN4 to the conclusion that it is “impossible” to define a new NS value for an existing band. 
In the LS [2] RAN2 has informed RAN4 about its discussions on modifications to NS values. The issue with regard to modified NS values is the behaviour of a UE receiving a NS value defined for the cell band but a value for which there is no additional requirement for the cell bandwidth configured (unexpected NS). It is the understanding of RAN2 that there is no defined behaviour in this case. This contribution contains a proposed behaviour of a UE receiving an unexpected NS value to be used for a definition in the RAN2 specifications (36.331). Furthermore, RAN2 has discussed the consequences for introducing new NS values [1] for existing bands in the RAN2 specifications and the signaling needed to accommodate this; we provide comments on this but make no specific proposal to this end.
2 NS values and the cell bandwidth 
In order to avoid undefined UE behaviour when an NS defined for the cell band but not for the cell bandwidth – e.g. NS_12 for Band 26 with 10 MHz or 15 MHz bandwidths – RAN2 proposes that the network may have to configure NS_01 in SIB2:

RAN2 has discussed potential consequences of certain modifications to the definitions of NS values, such as a modification to add a new bandwidth to the definition of an existing NS value. RAN2 is aware that RAN4 have been considering such modifications. If the network broadcasts this NS value from a cell with this bandwidth, then legacy UEs (i.e. those UEs introduced prior to the addition of this bandwidth to the NS value definition) will not expect to receive this NS value from this cell. RAN2's understanding is that there is no defined UE behaviour in this situation. RAN2 discussed that to avoid undefined UE behaviour the network could ensure that the NS value broadcast in system information is always set in accordance with the original NS value definitions for that band. A consequence is that the network may need to use NS value 1 if that is the only NS value that is valid for the current cell bandwidth.
This would guarantee that a legacy UE connects to the network, but implies that a new NS value must be defined if additional requirements need to be specified for the bandwidth configured. To this end it is proposed in [1] that the new NS is indicated in the system information (SIB2) in a new field that can be decoded by a new UE; see the draft CR to 36.331 in [3]. Support of the new NS would have to be indicated in the bitmap of modified MPR behaviour in order to make the eNB aware of the MPR behaviour used by the UE.
The drawback of the solution proposed in [1] is that new NS values need to be defined when A-MPR is defined for additional bandwidth like proposed in [4] and new CA_NS values when A-MPR is defined for an additional bandwidth combination set for intra-band carrier aggregation. 
The above is an issue only for a few bands: the only NS values for which unwanted emissions requirements are not specified for all bandwidths supported by the applicable band are NS_07 for Band 13 (5 MHz), NS_12-NS_14 for Band 26 and the new tentative value NS_24 for Band 28. With the exception of Band 13, the number of legacy UEs in the field with the undefined behaviour discussed above is limited. In view of this, one can consider alternatives to using NS value 1 in SIB2 if that is the only NS value that is valid for the current cell bandwidth.
In order not to introduce new NS or CA_NS values whenever a modified A-MPR is needed for a bandwidth or a bandwidth combination set, we propose instead that the NS value is ignored if configured for a bandwidth for which there is no additional requirement (unexpected NS). The UE behaviour should then effectively be the same as for NS_01. If an additional requirement is included for this bandwidth at a later stage using this NS value, the legacy UEs would ignore the NS and still connect to the cell while a new UE would indicate support of the modified NS value in the bitmap (modified MPR). Hence the following behaviour should be defined: 
“A UE receiving an NS value defined for the current cell band but a value for which the behaviour implemented by the UE is identical to value 1 (NS_01) for the cell bandwidth shall ignore this NS and apply value 1”

If the UE has implemented a modified A-MPR for the bandwidth (and indicated this in the bitmap), the NS value is thus not ignored.
The advantage of the solution proposed in [1] is that there is no impact on legacy UE in any band. For the proposal herein, there is an impact but limited:
· Band 26 legacy UE could be affected for the 1.4 and 3 MHz bandwidth at the lower edge of the band when NS_13 is indicated, but it is expected that NS_01 can be used during the first phase of deployment (later NS_13 is configured with UEs verified for NS_13)
· Band 26 legacy UE could be affected for the 10 and 15 MHz bandwidth at the lower edge of the band when NS_12 is indicated, these bandwidths are not yet deployed

· Band 28 is still not yet deployed and specification of the NS_24 is still in progress.
The impact is for Band 13 legacy UE when NS_07 is configured with a 5 MHz bandwidth. For legacy UEs with the 5 MHz bandwidth implemented, some may not connect to a 5 MHz cell if NS_07 is configured. However, this potential legacy Band 13 problem must be taken against the drawback that new NS values need be specified whenever A-MPR is defined for any additional bandwidth or bandwidth combination.
3 New NS values for existing bands in the system information
If the NS value configured in the cell is not comprehended by the UE (unknown NS), then the cell should be barred for then there is a risk that a regulatory requirement may not be met. It is recognised that this behaviour is not specified in 36.331, one has to rely on that specified for the general case when system information is not decoded. This has led RAN4 to the conclusion that it is “impossible” to define a new NS value for an existing band. 
In the LS [2], RAN2 addresses the specification of new NS value in an existing band and asks if such a change is likely or possible in the future. While this may be beneficial for deployment of an existing band in new regions, new NS values should only be introduced in exceptional cases. New NS values have been specified for existing bands that are not yet deployed or in the process of being deployed, but the examples are few: NS_20 and NS_24 for using an existing band motivated by modified regulatory requirements and in a new region, respectively. 
Notwithstanding, the indication of a new NS in SIB2 for resolving the bandwidth issue above discussed in [1] could also be used for introducing a new NS value in an existing band without impact on legacy UEs. One of the existing NS value for the band is then indicated in the existing field for legacy UE, while the new NS value would be indicated in the new field. The solution in the draft CR [3] would then allow one new NS value per existing band or modification of one of the existing NS values for this band.
4 Proposal
For a specification in 36.331 of the behaviour of a UE receiving a NS value defined for the cell band but a value for which there is no additional requirement for the cell bandwidth configured (unexpected NS), we propose that:
· the NS value shall be ignored; this in order not to introduce new NS or CA_NS values whenever a modified A-MPR is needed for a bandwidth or a new bandwidth combination set. The UE behaviour is then effectively the same as for NS_01. If an additional requirement is included for this bandwidth at a later stage using this NS value, the legacy UEs would still connect to the cell (ignore the NS) while a new UE would indicate support of the modified NS value in the bitmap (modified MPR). 

It is also proposed that this information is liaised with RAN2 as part of the reply to the LS in [2] (a proposed reply is supplied in [5]).
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