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1   Introduction
For the CU-DU split architecture all of the procedures will be changed because of the split between CU and DU. For many procedures the message need to go across a CU-DU interface, and thus will experience extra latency.
In this contribution, we analyse the potential latency introduced by functional splits and propose to consider and address this issue in the specification phase.
2   Discussion

2.1   Extra latency brought by CU-DU split
In order to discuss the latency introduced by a functional split, we can take the procedure of RRC connection and HO for example. Suppose the latency introduced by CU-DU split is Tcu-du. 

For the procedure of RRC connection, the DU and CU need to exchange the message of RRC connection request, RRC connection request response and RRC connection complete message. Suppose the RRC connection request and RRC connection request response are described as Radio link setup request, Radio link setup response as in Figure 1. The extra latency introduced by CU-DU split is 3*Tcu-du.  
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Figure1 RRC connection procedure
Another example is Handover (HO) procedure. For the HO procedure for intra CU HO in Figure 2, the following messages are involved: measurement report, HO request and acknowledgement, RRC Connection Reconfiguration & complete, UE context release (between UE-DU or CU-DU, and the signalling of RACH. By introducing the CU-DU interface, the extra latency will be 7 Tcu-du. 

For the HO procedure, for inter CU HO, the following messages are involved: measurement report, HO request and acknowledgement, RRC Reconfiguration & complete, signalling of RACH, UE Context request & response, and UE Context release. By introducing the CU-DU interface, the extra latency will be 7Tcu-du.  
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Figure2: Intra-CU HO procedure under CU-DU architecture
For the higher layer split, both of the ideal and non-ideal transport networks could be used. Currently most transport networks are non-ideal, with transport latency at the millisecond level. Suppose the transport latency is 5ms between CU and DU, then for the RRC connection procedure the extra latency will be 3*5ms=15ms.  For the HO procedure the latency introduced by CU-DU split will be 7*5ms=35ms. Even with a highly optimized and engineered transport, let’s suppose 1ms’ latency, the total extra latency will reach 7ms. This leaves a very narrow margin from the end to end control plane latency.

For the 5G scenarios eMBB, mMTC and URLLC, it is proposed in [4] hat the target of the control plane latency should be 10ms. So the extra latency introduced by the CU-DU split must be improved.
Observation 1: The extra latency introduced by CU-DU split is a challenge for the 5G requirement of control latency for non-ideal transport network.
2.2   Initial thoughts on possible ways of latency reduction
From above analysis, we could see that RRC procedures would be subject to CU-DU transmission delay to some extent, here some direct thoughts could be, either some steps could be reduced or removed, or the information exchange between CU and DU could be accelerated in some way. For example, if some RRC functions could be shifted to the DU then some steps which involves both CU and DU could be saved, actually some discussions could be referred in [3] which showed some benefits if RRC function of SI is managed in DU.
Taking the observation in 2.1 and some initial thoughts in 2.2 into account, we think the issue of increased latency between CU and DU deserves some further study, in order to better satisfy the 5G requirements on end-to-to latency.
Proposal 1: The impact of extra control plane latency introduced by CU-DU split should be further studied.

3   Conclusion
It is proposed RAN3 to discuss the follow observation and agree the corresponding proposals:
Observation 1: The extra latency introduced by CU-DU split is a challenge for the 5G requirement of control latency for non-ideal transport network.
Proposal 1: The impact of extra control plane latency introduced by CU-DU split should be further studied.
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