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1 Introduction 
A new Study Item “Study on CU-DU lower layer split for New Radio” [1] was approved at RAN #75 plenary meeting to continue and complete the study conducted in NR study phase. The objectives include
1. Continue to further study on CU-DU lower layer split architecture [starting from June 2017 RAN3 NR Adhoc meeting]
2. The study should attempt to:
a) Identify functionalities and their distribution between CU and DU based on NR.
b) Develop the evaluation criteria and compare among potential options potentially to down select the CU-DU lower layer split options to consider for further study, where the down selection should target to select  option(s) from Option 6, Option 7 families (as captured in TR 38.801 [3]) for the downlink and the uplink (different Options may be selected for downlink and uplink).
c) Conclude on the feasibility of defining a standard interface for CU-DU lower layer split.
At last RAN3 #Adhoc2 meeting, there was an initial discussion on the NR L1 processing block diagram, but no agreement was reached. In this contribution, we further discuss the asymmetric low layer split for DL and UL which has been raised in the SI phase and give possible enhancement aiming at reducing the required bandwidth on the interface.
Discussion
Since the present SI is a continuation of the previous study, it is reasonable to start the discussion from where we have stopped in the NR SI phase. It has been acknowledged in TR 38.801 that multiple realizations of this option are possible, including the asymmetrical option which allows to obtain benefits of different sub-options for UL and DL independently (e.g. Option 7-1 is used in the UL and Option 7-2 is used in the DL). This is actually the asymmetric LLS idea what we have proposed in [2], called Option 7c, in order to benefit from the collaborative gain such as for Joint Reception (JR) in UL and reduce the required bandwidth in DL. 
As indicated by [1], the required bandwidth of Option 7-2 is scaled with MIMO layers; while Option 7-1 is scaled with antenna ports. Therefore, Option 7-2 achieves comparatively lower required bandwidth than Option 7-1 since the number of antenna ports is larger than the number of layers. As a result, Option 7c in UL still has room for optimization.
In our opinion, there are two aspects that can be optimized to reduce the required bandwidth for Option 7c in UL. On one hand, a time-domain pre-filtering operation, which replaces the frequency-domain pre-filtering, can be applied before FFT in UL. The time-domain pre-filtering is implemented in DU. As a consequence, the port-related information has been processed and transferred as layer-related information in DU, which reduces the required bandwidth on the transport interface.
On the other hand, the SRS-related operations can be implemented in DU in UL. In fact, the calculated required bandwidth in Table A-1 obtained in [1] is captured from [3][4]. As far as we know, the SRS process block was originally considered in CU for Option 7-1 in UL in [3]. As a consequence, the transport interface has to convey the port-related information from the SRS signal block in DU to the SRS process block in CU, which takes a large percentage of the required bandwidth. Therefore, this contribution proposes to move the SRS process block to DU, which is shown by Figure 1. Consequently, most of the work related to SRS processing is completed in DU, which reduces the required bandwidth on the transport interface.
However, in the meantime, this optimization may bring extra complexity and maintenance difficulty to DU. For a thorough comparison among Option 7 families and the optimized Option 7c, RAN3 should first determine an unified evaluation criteria for different LLS options. If further evaluation result on the required bandwidth for the optimized Option 7c in UL is still too large, Option 7-2 could be considered because of the good balance between required bandwidth and performance among Option 7 families.
Proposal 1: RAN3 is kindly asked to consider the optimized asymmetric split for further evaluations.
Proposal 2: A thorough comparison between Option 7-2 and the optimized Option 7c should be carried out based on the defined evaluation criteria.


Figure 1: Functional block diagram after the optimization on Option 7c
Conclusion
This contribution proposes an optimized Option 7c to reduce the required bandwidth on the transport interface, and the proposal is listed as follows:
Proposal 1: RAN3 is kindly asked to consider the optimized asymmetric split for further evaluations.
Proposal 2: A thorough comparison between Option 7-2 and the optimized Option 7c should be carried out based on the defined evaluation criteria.
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