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1. Introduction
Since RAN Plenary #71, Function Split has been discussed as a part of New Radio Access Technology [1] as follows,

· 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];
So far, discussions in RAN WG3 mainly focused on user plane aspects. In order to trigger discussions on control plane aspects, in this contribution, we focus on the RRC aspects and give an initial analysis. 

2. Discussions
2.1.  Function split 

RAN WG3 listed all possible function split points from user plane perspective as shown in Figure 1 [2]. Moreover, RAN WG3 summarized function split point as “Higher Layer Splits (Option2/3/4 in Figure 1) and “Lower Layer Split (Option 5/6/7/8 in Figure 1). User plane functions of “central unit” (CU) and “distributed unit” (DU) varies depending on the options. For example, Option 2 locates RRC/PDCP functions at CU and RLC/MAC/PHY functions at DU, whereas Option 4 locates RRC/PDCP/RLC functions at CU and MAC/PHY functions at DU. It’s different from user plane, RRC function is always located at CU. 
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Figure 1 Function Split between central and distributed unit
Observation 1: User plane functions of “central unit” (CU) and “distributed unit” (DU) varies depending on the options. However, RRC function is always located at CU. 
Proposal 1: RAN WG2 needs to clarify RRC function is always located at CU.
2.2.  Possible Issues of RRC in Function Splits
So far, function splits are not considered in the distributed RAN deployments whereas Option 8 with CPRI is assumed in the centralized RAN deployments. Therefore, RRC message transmission delay mainly comes from radio link transmission in both distributed and centralized RAN deployments. However, in the case that function splits (except Option 8) is applied; an additional delay may come from transmission delay between CU and DU. In other words, the additional transmission delay may come from the communication between UE and eNB when Function Split is applied.
Figure 2 and Figure 3 are the examples of Handover (HO) procedure to explain the additional delay introduced by function splits. Figure 2 shows the procedure for the assumed intra-eNB HO whereas a similar intra-CU HO procedure is assumed in Figure 3 when function splits are applied. Note that implementation of intra-eNB HO procedure may depend implementation; therefore, those figures just show the example to explain the differences introduced by Function Split.
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Figure 2 Intra-eNB Handover assumptions
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Figure 3 Intra-CU Handover assumptions based on Figure 2
Observation 2: As shown in Figure 3, HO needs to transfer the RRC messages between CU and DU, and it introduces additional delays coming from Function Split. (E.g. in Figure 3, CU-DU one way delay multiplied by 4, including 5, 6, 7 and 8, is considered as additional delay). 
Proposal2: RAN WG2 should clarify the possible issues in the performance degradation caused by delays coming from Function Split. 
Proposal3: RAN WG2 should discuss how to mitigate performance degradation caused by additional delays coming from Function Split.
3. Summary and Conclusion
In this contribution, followings are observations and proposals.
Observation 1: User plane functions of “central unit” (CU) and “distributed unit” (DU) varies depending on the options. However, RRC function is always located at CU. 
Proposal 1: RAN WG2 needs to clarify RRC function is always located at CU.
Observation 2: As shown in Figure 3, HO needs to transfer the RRC messages between CU and DU, and it introduces additional delays coming from Function Split. (E.g. in Figure 3, CU-DU one way delay multiplied by 4, including 5, 6, 7 and 8, is considered as additional delay). 
Proposal2: RAN WG2 should clarify the possible issues in the performance degradation caused by delays coming from Function Split. 

Proposal3: RAN WG2 should discuss how to mitigate performance degradation caused by additional delays coming from Function Split.
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