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Abstract of the contribution: Analyses the system impacts from integration of NR-U.
1. Discussion
LS from RAN2 S2-1908678 [1] asks SA2 to complete the normative work on subscription-based access restriction, policy and charging functionalities for NR accessing through unlicensed bands.
There are two ways for intergating NR in unlicensed bands: 

a) NR in unlicensed bands as secondary RAT
The system impacts in that case are identical to work that was done for USOS in rel.15 for EPS (see related CRs in [2], [3]). In summary the impacts include access restriction for NR using unlicensed spectrum as secondary RAT and reporting of data volume in the data volume reports for secondary RAT fron RAN to CN. 5GS already data volume reports since rel.15 (for support of access restriction for Secondary and Primary RATs see more below). In this respect for data volume reporting there is no need for any new procedure in 5GS, only new information elements in existing procedures in TS 23.501 and TS 23.502. 

CR related to aligning TS 23.501 [6] to support 
NR in unlicensed bands as secondary RAT and provide general description is provided in S2-1909562.
b) NR in unlicensed bands as primary RAT

At the moment the mechanisms for access restriction for NR in unlicensed spectrum but also NR or E-UTRA or NB-IoT in general are unclear in 5GS. For example for EPS and GPRS the following is defined in TS 23.221 [4]: 

The HSS/HLR shall provide the MSC/MSC server/VLR, SGSN and MME with the following information about the subscriber's GERAN and UTRAN access restriction set by the operator determined e.g. by subscription scenario and roaming scenario, as specified in TS 23.008 [24]:
-    GERAN not allowed.

-    UTRAN not allowed.

In addition, the HSS/HLR shall provide SGSN and MME with the following information about the subscriber's E-UTRAN access restriction set by the operator determined e.g. by subscription scenario and roaming scenario, as specified in TS 23.008 [24]:
-    WB-E-UTRAN not allowed.

-    NB-IoT not allowed.

This text is reflected in TS 23.008 [5] clause 2.4.18. For 5GS though in neither TS 23.501 [6] nor TS 23.008 [5] there is no “per RAT” Access Restriction in the 5GS subscription data for either primary or secondary access. There is CN Access restriction defined in clause 2.25.19 of TS 23.008 [5] but this is not the same since it does not allow the flexibility to restrict certain RATs or special types of RAT (such as unlicensed) in subscription data. 
In addition to that TS 23.501 [6] has the following text: “The AMF determines the RAT type the UE is camping on based on the Global RAN Node ID associated with the N2 interface and additionally the Tracking Area indicated by NG-RAN”. Today the Global RAN Node ID has 3 types, gNB ID, ng-eNB ID or N3IWF ID. So if we would like the AMF to be aware of the RAT in the NR-U case, we should define a new ID that indicates access of NR using unlicensed bands. 

Therefore more generic CR related to introduce Access Restriction for NR in unlicensed bands but also other RATs (such as NR, E-UTRA, LTE-M and NB-IOT) and providing indication to AMF for access for NR from unlicensed bands is provided in S2-1909566.

2. Conclusion
It is proposed to discuss the two aspects of system impacts for NR in unlicensed bands as secondary and primary RAT and approve TS 23.501 CRs S2-1909562 and S2-1909566.
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