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1 Introduction

RAN4#94-e discussed a necessity of signaling to convey all the supported NS values newly introduced for an existing “legacy” band to a network[1]. Though a WF of [1] was proposed during the e-meeting, that was not approved due to a concern by one company that all the NS(s) support for a band is not mandatory so that the feature itself is not necessary. This contribution further clarifies that all the NS(s) support for a band is mandatory to address the concern.
2 Discussion
2.1 Background
There were proposals to add new NS(s) to existing bands in RAN4#94-e meeting. Adding new NS(s) generates the following issues for attach procedure and handover. A contribution of [1] elaborated them.

For SA

Attach procedure can be accommodated by NR-NS P-Max list. gNB, however, shall not know which NS each of UEs can deal with for handover procedure to convey the information to the destined gNB.

Note if the UEs do not understand the New NS if the network does not use NR-NR P-Max list, the UE considers the cell as barred but this still does not solve handover issue for UEs which can understand the new NS.

For NSA 

There are no attach issue since attach is done via LTE. NSA, however, also has the same issue that of SA for handover.

Considering the above, a WF of [2] was proposed. The RAN4#94-e, however, did not approve the WF due to a concern by a company. In our understanding of their concern, the main reason would be that they believe that “Originally all the NS support for a band is not mandatory for UEs to signal the band capability” 

Thus, in this paper, we address the followings.

· Clarifying that all the NS support for a band is mandatory

· Solutions for the case a new NS(s) is added to an existing bands

· Note: A contribution of [1] has already addressed to clarify the issues caused due to lack of the above solutions.

2.2 Mandatory or option for all the NS(s) support for a band
What happens if all the NS(s) for a band was not mandatory, i.e., optional? Suppose the followings
· A band A has two NS(s), NS_01 and NS_02 in the specification.
· NS_02 has huge A-MPR to protect a regulatory requirement defined for a country A.
· If NS(s) support for a band was optional, there would be three types of UEs supporting the Band A.

· UE A: support only NS_01

· UE B: support only NS_02
· UE C: support only NS_01 and NS_02
Case study 1: In a country A, the BSs would signal NS_02 to make the UEs follow their regulation.
Table 2.2-1: Identified issues for the case study 1

	UE
	Supported NS
	Initial access
	Handover

	
	
	SA
	NSA
	SA
	NSA

	A
	01
	Barred*1
	N/A*2
	N/A*3
	Fail*4

	B
	02
	OK
	N/A*2
	OK
	OK

	C
	01 & 02
	OK
	N/A*2
	OK
	OK


Note 1: For LTE, the behavior is unknown. The UE may violate the regulation.
Note 2: NSA uses an LTE anchor carrier for an initial access.
Note 3: The UE A cannot camp on the cell so that N/A.
Note 4: The BSs in the country A have no choice but telling NS_02 during handover process to the destined BSs.
Note 5: If NR-NR P-Max list is used for SA initial access issue, the “Barred” can be replaced with “OK” while the corresponding N/A*3 is replaced with “Fail”. 
Case study 2: : In a country B, the BSs would signal NS_01 to make the UEs avoid using unnecessary A-MPR.

Table 2.2-2: Identified issues for the case study 2

	UE
	Supported NS
	Initial access
	Handover

	
	
	SA
	NSA
	SA
	NSA

	A
	01
	OK
	N/A
	OK
	OK

	B
	02
	Barred
	N/A
	N/A
	Fail*1

	C
	01 & 02
	OK
	N/A
	OK
	OK


Note 1: The BSs in the country B will tell telling NS_01 during handover process to the destined BSs since to make the UEs avoid using unnecessary A-MPR. Even the BSs try to allow UE B to success the handover by telling NS_02, it is impossible since the BSs cannot distinguish UE A, B and C.
Note 2: If NR-NR P-Max list is used for SA initial access issue, the “Barred” can be replaced with “OK” while the corresponding N/A is replaced with “Fail”.

From the above, we can obtain the following observations.

Observation 1: If all the NS(s) support for a band was optional, issues would generate.
All the NS(s) support for a band being optional means to allow UEs to report a band capability to a network with different UE behaviors. It seems that that is against the following principle of the UE capability mechanism. We believe that the UE capability should be the followings.
· Capability is the way to tell NW what the UEs can deal with. Thus, once the UEs report a certain capability to the networks, all the UEs shall behave as the NWs expect.
· If there are some differences within UEs with the same capability, the capability as well as these differences shall be reported to the networks.
From the above, we can obtain the following observations.
Observation 2: All the NS(s) support for a band is optional is against the principle of the UE capability mechanism.
Observation 3: All the NS(s) support for a band is mandatory.
Observation 4: RAN4 should clarify the observation 3 in the spec if necessary.
2.3 Solution
Though WF of [2] proposed to employ “modifiedMPR-Behaviour”, it was pointed out that only 8 values per band including CA are available while a paper of [3] proposed five new NS(s) for one band. That means the remaining available values are three for that band to accommodate the original modifiedMPR purpose and the addition of new NS(s) for that band in the future. Hence, it would be more appropriate to have a dedicated signalling in order to solve the issue. 
Observation 5: It would not be sufficient for to accommodate the original modifiedMPR purpose and the addition of new NS(s) for a legacy band.

2.4 Proposals
The five Observations justifies the principle that all the NS(s) support for a band is mandatory. In order to add a new NS(s) to an existing band, we propose the followings.

Proposal 1: The introduction of a feature for a UE to report newly introduced NS(s) for a band to a network.

Proposal 2: The introduction of a new signalling in order to solve the issue due to adding a new NS(s) to a legacy band.
Proposal 3: with respect to mandatory or optional for the feature,
The new signalling feature is optional for Rel15 and shall be mandatory from Rel16. 

Proposal 4: In case a new NS(s) is added to an existing band at a certain release A of version x.y.z, 

A UE referring to release A of version x.y.z and beyond shall mandatorily support the NS if the UE support the band.

Supporting the new NS for the band is optional mandatory from release A of version x.y.z 

Example: For n257 case, if a new NS(s) is added to n257 in RAN#88-e, the UEs to support n257 by referring to Rel16 v16.4.0 and beyond shall mandatorily support newly introduced NS(s) in RAN#88-e on top of the originally defined NS(s).

Proposal 5: Send an LS to RAN2 to share the above agreements. 

3 Conclusion
This contribution addressed a concern raised in RAN4#94-e meeting. 
Observation 1: If all the NS(s) support for a band was optional, issues would generate.
Observation 2: All the NS(s) support for a band is optional is against the principle of the UE capability mechanism.
Observation 3: All the NS(s) support for a band is mandatory.
Observation 4: RAN4 should clarify the observation 3 in the spec if necessary.
Observation 5: It would not be sufficient for to accommodate the original modifiedMPR purpose and the addition of new NS(s) for a legacy band.

Proposal 1: The introduction of a feature for a UE to report newly introduced NS(s) for a band to a network.

Proposal 2: The introduction of a new signalling in order to solve the issue due to adding a new NS(s) to a legacy band.
Proposal 3: with respect to mandatory or optional for the feature,

The new signalling feature is optional for Rel15 and shall be mandatory from Rel16. 

Proposal 4: In case a new NS(s) is added to an existing band at a certain release A of version x.y.z, 

A UE referring to release A of version x.y.z and beyond shall mandatorily support the NS if the UE support the band.

Supporting the new NS for the band is optional mandatory from release A of version x.y.z 

Example: For n257 case, if UEs referring to Rel16 v16.4.0 support n257, the UEs shall mandatorily support newly introduced NS(s) in RAN#88-e.

Proposal 5: Send an LS to RAN2 to share the above agreements. 
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