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1. Introduction
[bookmark: _Hlk8767404]In order to extend the NR applicability in various vertical fields, certain enhancements of RAN features in different layers are specified in the core part of Rel-16 NR-IIOT for achievable latency and reliability performance of NR. The relevant enhancements include the following:
1. NR PDCP duplication enhancements
1. NR intra-UE prioritization/multiplexing
1. Accurate reference timing delivery
1. Ethernet header compression
Accordingly, the Testing part WI of Rel-16 NR-IIoT has been endorsed in RAN#87-e (June 2020) to deliver relevant conformance test cases for Rel-16 NR-IIoT requirements. The following protocol test cases are defined in TS 38.523-1:
1. 7.1.1.3.11  Collision handling based on Logical channel prioritization
1. TBD          Reception of system time reference
1. 7.1.1.6.4    Correct handling of DL assignment / Multi Semi-persistent configuration
1. 7.1.1.6.5    Correct handling of UL grant / Multi configured uplink grants
1. 7.1.3.5.6    PDCP Duplication / 3 RLC entities
1. 7.1.3.5.7    Ethernet header compression and decompression / Correct functionality of Ethernet header compression and decompression
But because of the lack of explicit statements about the applicable network architectures of the enhancements features in the core part, the applicability of the above test cases of Rel-16 NR-IIOT are not very clear. Thus, we need to figure out which test cases are applicable to both SA (Option2) and NSA (Option3) and which ones are only for SA (Option2).
2. Discussion
PDCP Duplication enhancements
To enable connectivity with higher reliability and lower latency, PDCP duplication enhancement supports more legs (up to 4 RLC entities) and more flexible control and is especially beneficial for URLLC services. As per the statements from TS 38.300 and TR 38.825, PDCP duplication enhancements supports different architectural deployments and combinations, e.g. CA, DC (NR only) and DC+CA (NR Only). It is implied that from the perspective of RAN, PDCP duplication is not restricted to SA (Option2). This feature can be used in both SA (Option2) and NSA (Option3).
Intra-UE prioritization/multiplexing
Intra-UE prioritization/multiplexing is used to addressed DL/UL resource collision involving data/control channels and dynamic/configured assignments/grants when traffic flows originated by different applications/devices simultaneously to cater different latency and reliability requirements. Since it is mostly an MAC layer feature, this feature is agnostic to network architectures, thus can be used in both SA (Option2) and NSA (Option3).
Multiple active SPS and CG configurations for a BWP of a UE
In these scenarios, the UE may be configured with up to 8 active configured downlink assignments or 12 active configured uplink grants for a given BWP of a serving cell. UE should perform activation/deactivation of multi configured SPS and CG according to the configurations from network and transmission on more than one configured SPS and CG and handle HARQ process. The mechanisms are also mostly MAC layer features and not affected by the architectural deployments and combinations, thus can be used in both SA (Option2) and NSA (Option3).
Accurate reference timing delivery from gNB to UE
To support strict synchronization accuracy requirements of TSC applications, the gNB may signal 5G system time reference information to the UE using unicast or broadcast RRC signalling with a granularity of 10 ns. As per Time Sensitive Communications (TSC), as defined in TS 23.501, we can find that core network entities such as UPFs are needed in 5GS for supporting TSN time synchronization. Thus, the feature is applicable to SA (Option2) only.
Ethernet header compression
Motivated by the facts that frame sizes for TSC-related applications are typically small, Ethernet header compression could be developed for the sake of improving both efficiency and latency. EHC is one of the functions of the PDCP sublayer and EHC protocol is not affected by the architectural deployments. Thus, this function can be used in both SA (Option2) and NSA (Option3).
Based on the above analysis on core specs of Rel-16 IIoT, the applicability for the test cases in NR_IioT-UEConTest as below.
	TC Title
	SA (Option2)
	NSA (Option3)

	7.1.1.3.11  Collision handling based on Logical channel prioritization
	Yes
	Yes

	TBD          Reception of system time reference
	Yes
	No

	7.1.1.6.4    Correct handling of DL assignment / Multi Semi-persistent configuration
	Yes
	Yes

	7.1.1.6.5    Correct handling of UL grant / Multi configured uplink grants
	Yes
	Yes

	7.1.3.5.6    PDCP Duplication / 3 RLC entities
	Yes
	Yes

	7.1.3.5.7    Ethernet header compression and decompression / Correct functionality of Ethernet header compression and decompression
	Yes
	Yes



Option #1: RAN5 to decide the applicability of the test cases in NR_IioT-UEConTest, based on the above analysis on core specs of Rel-16 IIoT (Summarized as the table above).

Option #2: RAN5 to use the test cases in NR_IioT-UEConTest only for SA (Option2), considering the possibility of a real network deployment for vertical industry, e.g., URLLC services may not be used in NSA (Option 3) networks.
3. Conclusion
It is proposed that RAN5 discusses and agrees to the following proposal as a guideline for Rel-16 NR IIoT.
[bookmark: _GoBack]Proposal : It is proposed to endorse Option #2 as way forward.
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