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1. Introduction

RAN2 sent an LS [1] in which RAN3 is copied, asking SA2 and CT1 to “complete the normative work on subscription-based access restriction, policy and charging functionalities for NR accessing through unlicensed bands”. An initial discussion of impacts was presented at RAN3#106 [2]. Meantime, SA2 agreed several CRs [3,4] which were implemented in the December 2019 stage 2 specifications. This document discusses the resulting impacts in RAN3.
2. Discussion
2.1 NG-RAN impacts: access restrictions
In [3], the following changes are included:
Further details are also agreed by SA2 in [5]. From the above, we can see that there is a requirement that the AMF shall be able to enforce the prohibition of several RATs as primary access, and it also stated that “the related access has to be deployed in different Tracking Area Codes”. 

To support this, the AMF needs to be aware of the RAT that the UE is accessing on. This would be possible in several two ways:

· Option 1: Providing a RAT indicator in INITIAL UE MESSAGE

· Option 2: Associating a TAI with a RAT as part of the configuration exchange

· Option 3: Define new node IDs (per RAT)

We also note that a similar requirement also applies for E-UTRA, NR, and NB-IOT, and it would be useful to come up with a joint solution. Node IDs can already be used to distinguish E-UTRA from NR, but it is not possible to know whether a particular TA uses unlicensed spectrum, or whether it uses NB-IOT (in case of the ng-eNB).

Due to this possible mix, option 3 does not in fact solve the problem at all, unless the specification enforced the limitation that all cells in a logical node must have the same RAT. This does not seem to be desirable, so we would suggest ignoring option 3.

Since option 2 is already implemented in S1AP, we could take this option. Note that the CR already states that “in order to enforce all primary access restrictions, the related access has to be deployed in different Tracking Area Codes”.
Proposal 1: Add RAT Information to Setup / Configuration update procedures (attached to TAC).

To check the required codepoints, we note that a TAC in a gNB could be assumed by default to be using NR in licensed bands if no RAT Information Type is included (and similarly for a ng-eNB). Then the required codepoints would be “unlicensed spectrum” and “NB-IOT”. In addition, it can be noticed that CT4 has also added a codepoint for E-UTRA in unlicensed bands when setting up UE’s access restrictions; see for example [7] and [8]).
In our understanding, there is no scenario where the UE would access the network using E-UTRA in unlicensed spectrum. However we see no reason why the RAT information could not be provided to the AMF in all cases.

Proposal 2: The RAT Information codepoints should be “unlicensed” and “NB-IOT”, assuming that the NR and E-UTRA in licensed bands are inferred from absence of the IE.

It also follows that mobility restrictions need to be expanded. In theory this could also be done by using Forbidden TACs, but this seems to become over-complicated as the AMF needs to include all possible TACs (from mobility perspective) of the forbidden RAT. This may not always be simple or possible, and therefore it is more efficient to build on the already existing RAT Restrictions IE.
A simple approach is to add “NR unlicensed” as an additional codepoint for the existing RAT Restriction Information IE, and also add a new IE, Extended RAT Restriction Information, which contains separate primary and secondary RAT restrictions as specified in SA2 and CT4. If the new IE is not present (or is not supported by the receiver), then for backward compatibility, the existing IE continues to be used for all mobility actions.
In principle a “NB-IOT” codepoint is not needed since there is no mobility and only primary access is relevant.
Note that although a codepoint for “E-UTRA-unlicensed” is not added (as not listed in the SA2 text), we think this may have been an oversight, but can be aligned later if SA changes. If added, this would not apply to Primary RAT.
Proposal 3: Add “NR unlicensed” as an additional codepoint for the existing RAT Restriction Information IE, and also add a new IE, Extended RAT Restriction Information, which contains separate primary and secondary RAT restrictions. If the new IE is not present, then for backward compatibility, the existing IE continues to be used for all mobility actions.

2.2 NG-RAN impacts: data volume reporting

Data volume reporting also is impacted, see [5] and [6]. This can be easily implemented by adding new enumerated value(s) to RAT Type in the Secondary RAT Usage Information IE. From the SA2 CRs, it is not absolutely clear whether it is required to distinguish between E-UTRA and NR in unlicensed bands. In principle, such a distinction could be merged upstream, so this approach is used in the CRs; however this can be discussed further.
Proposal 4: Add enumerated values to RAT Type in the Secondary RAT Usage Information IE for NR and E-UTRA in unlicensed bands, subject to discussion on whether separate codepoints are required.
CRs to TS 38.413 and TS 38.423 are available, covering P1-P4 [9,10].

2.3 E-UTRAN Impacts

From the endorsed SA2 CR for EPS [4], there seem to be mainly two impacts in the RAN3 area:

1)  Support of data volume reporting for NR-U

2)  Support of NR-U RAT restrictions
However from the CR, there does not seem to be a clear requirement to distinguish data volume reports for NR-U from other reports for use of unlicensed spectrum, hence no changes are needed in S1AP for this functionality. 
Regarding mobility restrictions, we assume that there is no intention to distinguish NR-U from other unlicensed spectrum usage schemes in terms of access restriction, so the only requirement is to enhance the semantics to cover the NR-U case. Therefore,

Proposal 5: Expand the scope of unlicensed spectrum in E-UTRAN specifications (as needed) to include NR-U.

CRs to TS 36.413 and TS 36.423 are available [11,12]. In TS 36.423, the IEs for both data volume reporting and NR-U do not exist, but strictly they should be there as LAA could already have been used in the SN. It is proposed to introduce the IEs consistently with TS 36.413 from rel-16 only.
Proposal 6: Introduce IEs consistent with TS 36.413 in TS 36.423 for both data volume reporting and mobility restrictions.
3. Conclusions
The following are put forward based on the discussion in this document:
Proposal 1: Add RAT Information to Setup / Configuration update procedures (attached to TAC).
Proposal 2: The RAT Information codepoints should be “unlicensed” and “NB-IOT”, assuming that the NR and E-UTRA in licensed bands are inferred from absence of the IE.
Proposal 3: Add “NR unlicensed” as an additional codepoint for the existing RAT Restriction Information IE, and also add a new IE, Extended RAT Restriction Information, which contains separate primary and secondary RAT restrictions. If the new IE is not present, then for backward compatibility, the existing IE continues to be used for all mobility actions.

Proposal 4: Add enumerated values to RAT Type in the Secondary RAT Usage Information IE for NR and E-UTRA in unlicensed bands, subject to discussion on whether separate codepoints are required.
CRs to TS 38.413 and TS 38.423 are available, covering P1-P4 [9,10].

Proposal 5: Expand the scope of unlicensed spectrum in E-UTRAN specifications (as needed) to include NR-U.
Proposal 6: Introduce IEs consistent with TS 36.413 in TS 36.423 for both data volume reporting and mobility restrictions.
CRs to TS 36.413 and TS 36.423 are also available [11,12].
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When the UE is accessing NR using unlicensed bands, as defined in clause 5.4.x, an indication is provided in N2 interface as defined in TS 38.413 [34].


[ and later]


The UDM shall provide to the AMF the following information about the subscriber's NR or E-UTRA access restriction set by the operator determined e.g. by subscription scenario and roaming scenario:


-    For NR: 


-	NR not allowed as primary access. 


-    NR not allowed as secondary access. 


-	NR in unlicensed bands not allowed as primary access.


-	NR in unlicensed bands not allowed as secondary access.


-	For E-UTRA:


-    E-UTRA not allowed as primary access. 


-    E-UTRA not allowed as secondary access. 


-	NB-IoT not allowed as primary access. 


In order to enforce all primary access restrictions, the related access has to be deployed in different Tracking Area Codes and the subscriber shall not be allowed to access the network in TAs using the particular access. 


With all secondary access restrictions, the subscriber shall not be allowed to use this access as secondary access.








