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1
Introduction
RAN3 has been studying RAN functional split for NR and the benefits and drawbacks have been captured in the TR 38.801 [1]. This paper discusses higher layer split option and proposes possible conclusions from the study.

TP is also provided for the TR 38.801 in [2]. 
2
Discussion
RAN3 has categorized higher layer (HL) split option and lower layer (LL) split option as below.
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RAN3 also agreed to focus on Option 2 and Option 3 for further evaluation. At RAN3#NR Adhoc meeting, it was recognized that Option 2-1 (PDCP/RLC split, like DC 3C) and Option 3-1 (intra-RLC split, ARQ in CU) are possible options for evaluation based on NR protocol stack. R3-170266 provides further explanation of Option 2-1 and Option 3-1.
2.1
Conclusions for Option 2-1

TR 38.801 [1] provides the following benefits for Option 2-1.
Benefits and Justification: 
-
This option will allow traffic aggregation from NR and E-UTRA transmission points to be centralized.  Additionally, it can facilitate the management of traffic load between NR and E-UTRA transmission points.   
-
Fundamentals for achieving a PDCP-RLC split have already been standardized for LTE Dual Connectivity, alternative 3C. Therefore this split option should be the most straightforward option to standardize and the incremental effort required to standardize it should be relatively small. [Further study needed for C-plane]
-
The alignment between LTE-NR tight interworking and functional split may be beneficial at least in user-plane, considering migration.

The first benefit is applied to all the options where PDCP is located in CU. The second benefit is only applicable to U-plane, however it is not clear about NR dual connectivity and also U-plane is different from LTE DC even though split point is similar. Therefore, U-plane aspects anyway needs further evaluation. This part is already covered in the third benefit. In summary, no other benefits can be seen other than alignment with dual connectivity which will be specified under Xn specification. Xn specification is based on NR protocol stack which is not same as LTE. Therefore, Option 2-1 should not require any additional specification, i.e. Xn specification is enough since the only benefit of Option 2-1 is alignment with Xn.
Observation 1:
Option 2-1 should not require any additional specification for U-plane, i.e. Xn specification is enough since the only benefit of Option 2-1 seems to align with Xn.
2.2
Conclusions for Option 3-1
TR 38.801 [1] provides the following benefits for Option 3-1. 
Benefits and Justification: 

-
This option will allow traffic aggregation from NR and E-UTRA transmission points to be centralized.  Additionally, it can facilitate the management of traffic load between NR and E-UTRA transmission points.

-
This split option may also have better flow control across the split.

-
Centralization gains: ARQ located in the CU may provide centralization or pooling gains.

-
The failure over transport network may also be recovered using the end-to-end ARQ mechanism at CU. This may provide protection for critical data and C-plane signaling.

-
DUs without functions of RLC may handle more connected mode UEs as there is no RLC state information stored and hence no need for UE context.
-
This option may provide an efficient means for implementing integrated access and backhaul to support self-backhauled NR TRPs.

There was no consensus on the following benefits from the joint session with RAN2.
Benefits and Justification: 

-
This option may have the advantage of being more robust under non-ideal transport conditions because the ARQ and packet ordering is performed at the central unit.

-
It may reduce processing and buffer requirements in DU due to absence of ARQ protocol

-
Could be used over multiple radio legs of different DUs for higher reliability (U-Plane and C-Plane) [Pending to multi-connectivity] 

-
This option may provide an efficient way for implementing intra-gNB RAN-based mobility.

However, the benefits above other than the second benefit are clear considering the fact part of RLC is served by CU. It may still be possible to use a different DU if the current DU is overloaded or weak wireless connection. The second benefit above is obvious since Rx/Tx buffers do not exist in DU. In addition, DU does not need to have full RLC state for UEs which will further reduce the memory requirement. In summary, benefits of Option 3-1 can be seen better especially for cloud RAN. It can also be regarded that those benefits should be applied as drawbacks of Option 2-1.

Observation 2:
Option 3-1 has clear technical benefits compared to Option 2-1 especially for cloud RAN deployment.
Considering the argument of Proposal 1 and Proposal 2, we can observe that only Option 3-1 requires specification regardless of its specification level. C-plane for Option 3-1 may be used for Option 2-1 as well.
Proposal 1:
RAN3 should conclude that both options are feasible. However, only Option 3-1 requires additional specification for U-Plane. C-plane for Option 3-1 may be used for Option 2-1 as well.
Proposal 2:
It is proposed to agree on the TP in [2].
3
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