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1
Introduction
RAN#71 agreed to start the new Study on New Radio Access Technology [1]. Initial high priority objectives of the SID on gaining common understanding among companies include:
· Radio interface protocol architecture and procedures 
· Radio Access Network architecture, interface protocols and procedures, 
Study on the above 2 bullets shall at least cover:
· Study the feasibility of different options of splitting the architecture  into a “central unit” and a “distributed unit”, with potential interface in between, including transport, configuration and other required functional interactions between these nodes [RAN2, RAN3];

Furthermore, the SID also includes the following objectives [1]:
Target a single technical framework addressing all usage scenarios, requirements and deployment scenarios defined in TR38.913 including
· Enhanced mobile broadband

· Massive machine-type-communications
· Ultra reliable and low latency communications 
In this contribution some NR requirements are discussed wrt. the implications to UP radio protocols and study directions for their design.
2
Discussion
In [2], key performance indicators and requirements for the radio architecture and migration of NR have been identified. In the following, some specifics of these KPIs and requirements are listed and discussed wrt. NR UP radio protocols and how they need to be reflected in the study.

Different options and flexibility for splitting the RAN architecture shall be allowed.

In addition to this requirement from [2], the SID [1] also lists as an objective for RAN2/3 to study different options of splitting the RAN architecture possibly exploiting a fronthaul (FH) split interface in between in the network. [3] lists possible options for splitting the RAN functions wrt. FH interface. Considering the L2 split options – whether to split between RLC and PDCP or between MAC and RLC – and LTE UP protocol stack functions split, it is evident the latter option is more difficult to implement as it was RLC to hold the segmentation function. It does not benefit the system to make scheduling decisions (ie. also the segmentation) much more beforehand the transport block is transmitted over the air interface. On the other hand, the system could benefit of being able to place the protocol functions flexibly between the “central unit” (above the FH interface) and “distributed units” to leverage, e.g., the reliability function over multiple communication links (ie. multi-connectivity).
Considering the L2-L1 and L1 split options where MAC layer may experience some additional delay compared to PHY layer only delay, the HARQ functionality, related procedures, and processing delays need to be carefully considered to reflect the possible FH interface in the system.

Proposal 1: RAN2 should study the potential impact of FH interface to the NR UP protocols and protocol stack structure as well as functions split between protocol stack sub-layers.
The target for peak data rate should be 20Gbps for downlink and 10Gbps for uplink.
As the required peak data rates start to be enormously higher than required, e.g., when LTE was begun to be specified (~100/50 Mbps for DL/UL), the processing efficiency in the UP radio protocols starts to count. Furthermore, given the envisioned shorter air interface latencies (4ms for eMBB in [2]), the UE and NW has much less time to process the much higher capacity. For instance in LTE, it has been noted by implementations that after the UE has decoded to have a valid grant for UL, the TB filling and MAC PDU formation is a very complex procedure due to the LCP (Logical Channel Prioritization), MAC header creation, and RLC (re-)segmentation principles.
Proposal 2: RAN2 should target design for NR UP protocols such that they can be highly optimized in terms of processing efficiency in both, the transmitter and the receiver side.
For URLLC the target for user plane latency should be 0.5ms for UL, and 0.5ms for DL.
Furthermore, it is evident from the use case definition of URLLC that the UP latency target should be fulfilled with high reliability. These will imply demanding requirements for the UP operation and could require leveraging mechanisms such as multi-connectivity as discussed in [4], data duplication, etc.
Proposal 3: Study NR UP protocol solutions to support URLLC use cases and requirements.
Support for Massive machine-type-communications
For the mMTC use cases, the UE battery life is a key – the preliminary requirement target for UE battery life in [2] is 15 years. The less the UE sends/receives information bits OTA, the less energy it will consume to get all those bits sent/received. Thus, it is desirable the UP protocols are highly optimized for these use cases generating minimum amount of overhead by the protocol information, like headers. However, as discussed above, for the eMBB use case and ultra high data rates the processing efficiency is the key and some extra protocol overhead could be allowed.
Proposal 4: The NR UP protocols design should provide a toolbox with a minimum set of features to support various different use cases and services.
3
Conclusion
In this paper we presented some initial views on RAN2 study directions for NR UP radio protocols and have come up with the following proposals:
Proposal 1: RAN2 should study the potential impact of FH interface to the NR UP protocols and protocol stack structure as well as functions split between protocol stack sub-layers.
Proposal 2: RAN2 should target design for NR UP protocols such that they can be highly optimized in terms of processing efficiency both, in the transmitter and in the receiver side.
Proposal 3: Study NR UP protocol solutions to support URLLC use cases and requirements.

Proposal 4: The NR UP protocols design should provide a toolbox with a minimum set of features to support various different use cases and services.
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