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1. Introduction

RAN2 has sent an LS regarding new or modified NS values in system information broadcast [1]. Particularly, RAN2 is interested in the behaviour of legacy UEs, when such UE receives an unexpected NS value for the operating band and cell’s channel bandwidth.
This topic was discussed in RAN4#72 [2][3][4]
2. Discussion
2.1 Unexpected NS
In last RAN4 meeting [4] proposed that UE should consider cell barred if it receives unexpected NS-signalling and that new NS number is defined for a band when new channel bandwidth is added to A-MPR table or a new emission requirement is defined. A-MPR versioning can be used if existing channel bandwidth back off numbers are changed. This was considered to be safest way to proceed on the topic in [4]. 
In last RAN4 meeting [2] proposed that NS_01 is signalled in SIB to allow legacy UE to camp and modified NS_x is signalled in a new field for new UEs which understand the modified NS and can act accordingly. Scheduling restrictions needs to be applied for legacy UE’s for them not to violate emission requirements. This approach allows legacy UE’s also to camp to the cell.
In our opinion the response to RAN2 should be such that different kind of approaches can be taken in a network based on operator choice. With following proposals 1 and 2 both [4][2] above mentioned NW behaviours are possible

Proposal 1: Text is added to TS 36.331 to mandate UE to consider the cell barred if it does not understand the combination of NS-number, channel bandwidth and E-UTRA band number. In other words if unexpected NS is received UE does not camp to the cell.
Proposal 2: RAN2 defines a way to send multiple NS-numbers to UE. If UE understands multiple NS-numbers from the list sent by the NW it must follow the latest one.
In Figure 1 we have illustrated two different NW operation approaches which would be possible if the proposal 1 and 2 above are agreed. Case 1 is the less restrictive approach where legacy UE is allowed to camp with some scheduling restrictions. Case 2 does not allow legacy UE to camp to the cell. 

Case 1 could be used for the cases when it is possible to defined scheduling restrictions such way that legacy UE does not violate additional emission requirements. Case 2 can be applied when it is not possible to define scheduling restrictions or NW operators has some other reason why it does not want legacy UE’s to camp.
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Figure 1 two different NW use cases
Case 1 approach is explained in detail below for various use cases.
1) NS_x modified to add a new channel bandwidth:

NS_01 is signaled in SIB

NS_x is signaled in new field in SIB or in MFBI

Legacy UEs can operate but those need to be scheduled such way that emission limits are not violated. Secure allocations are the 0 dB A-MPR allocations in new NS_x A-MPR table. Legacy UE does not know the new NS_x A-MPR table but eNodeB knows.

New UEs follow new NS_x and signal support for this.

2) NS_x is modified to change A-MPR for existing bandwidths

NS_X is signaled in SIB

Legacy UEs that support the operating band use A-MPR according to the original NS_x definition, since they do not support the modified A-MPR table. These should be scheduled with 0 dB allocations or other safe allocations from new NS_x A-MPR table

New UEs support the modified NS_x A-MPR definition, and therefore use that and signal support for this.

3) New NS_y added to an existing operating band 

NS_01 or one of the band’s original NS values is signaled in SIB

New NS_y is signaled in new field in SIB or in MFBI.

Legacy UEs can operate but those need to scheduled such way that emission limits are not violated Secure allocations are the 0 dB A-MPR allocations in new NS_x A-MPR table. Legacy UE does not know the new NS_x A-MPR table but eNodeB knows.
New UEs follow new NS_y and signal support for this.

4) Existing NS (from another band) added to an existing operating band

Same as 3

2.2 Signalling

How the new singling is defined is up to RAN2 to decide but at least two different approaches can be considered
1. New field for SIB2 is defined which is visible for new UE’s. Multiple NS-values can be listed and the UE needs to follow the latest from the list of NS-valus it recognizes.

2. MFBI field is used and the MFBI rules are changed to say that UE must follow the last (latest) from the list it recognizes instead of the first.

2.3 New or re-using NS

In [4] it was proposed to create a new NS in-case of new channel bandwidth is added or emission requirements is changed. In our view this is not good approach. The purpose of the introduction of new NS as described in [4] is to prevent legacy UE’s camping to a cell when they receive unexpected NS. At least in the case when new channel bandwidth is introduced into the exiting A-MPR table same goal is achieved with the proposal 1 in this paper which says that text is added to TS 36.331 to mandate UE to consider the cell barred if it does not understand the combination of NS-number, channel bandwidth and E-UTRA band number. So there is no need to define new NS-value.

Proposal 3: In principle existing NS-values should be re-used in case of adding new channel bandwidths to existing A-MPR table.
Those cases when new emission requirement is added should be treated case by case as new emission requirement does not automatically mean that legacy UE cannot full fill it.

Proposal 4: Whether to create new NS or re-use existing NS when new emission requirement is introduced to a band should be discussed case by case.
  3. Conclusion

In this contribution we have proposal 1 and 2 which are included into the RAN2 LS response we have provided for this meeting.
Proposal 1: Text is added to TS 36.331 to mandate UE to consider the cell barred if it does not understand the combination of NS-number, channel bandwidth and E-UTRA band number. In other words if unexpected NS is received UE does not camp to the cell.
Proposal 2: RAN2 defines a way to send multiple NS-numbers to UE. If UE understands multiple NS-numbers from the list sent by the NW it must follow the latest one.

Proposals 3 and 4 are not included into RAN2 LS but are proposing guideline for RAN4 work.
Proposal 3: In principle existing NS-values should be re-used in case of adding new channel bandwidths to existing A-MPR table.
Proposal 4: Whether to create new NS or re-use existing NS when new emission requirement is introduced to a band should be discussed case by case.
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