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1. Introduction
It has been some questions with related to the architectural and specification aspects of the function split options, in the TR38.801v020, that to be studied.
	6.1.2.2
Architectural and specification aspects
Editor’s note: This chapter should at least handle the following questions: (1) How many splits will be specified and supported by open interfaces? (2) Will the tight LTE/NR interworking case effect the number of functional split options? (3) What is the granularity of the Centralized Unit – Distributed Unit functional split? (4) What is the reconfiguration dynamicity of the network functional split?.


This contribution discussed this issue and propose to have some principles for further study work on the function split within RAN.

2. Discussion
 (1) How many splits will be specified and supported by open interfaces?

At most two will be needed for the realistic deployment of the transport network which are: ideal transport and non-ideal transport. 

This requirement would come from the fact that there could be a few types of network interface (i.e. fronthaul) between a CU (Central Unit) and a DU (Distributed Unit), as discussed during the study on small cell enhancements [TR36.932] in Rel-12. 

With a simple and basic assumption, the functional split can be determined based on the capability of the fronthaul to be deployed. 

· One would be the fronthaul which has sufficiently high capacity which is able to serve relatively stringent latency and high bitrate of transmission, and , 

· One would be the fronthaul which has low capacity which is able to serve relatively tolerant latency and low bitrate of transmission.

The more options to standardize, the more complexity in the standardization work and specification, therefore we are considering that at most two type of function splits should be supported by open interface.
Conclusion 1: At most two type of function splits should be supported by open interface
(2) Will the tight LTE/NR interworking case effect the number of functional split options? 
The PDCP – RLC split that base on Rel-12 Dual Connectivity should be considered as a base for the tight LTE/NR interworking because effort and study on dual connectivity had been done from Rel-12, we can take that experience so it would be easier to specify the tight LTE / NR interworking.
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Figure 1: Radio Protocol Architecture for Dual Connectivity
* The radio protocol stack is assumed to be similar with today LTE, however it may subject to RAN2 study.
On the other hand the NR gNB can have either non-centralized or centralized architecture as has been captured in TR38.801, so the question here is whether the function split in the centralize architecture would be naturally to conclude at least to have the PDCP-RLC split? We think it should be, in order to align/adapt the PDCP – RLC split in tight LTE/NR interworking. 

Conclusion 2: Rel-12 Dual Connectivity should be the base for tight LTE / NR interworking. The function split in NB gNB should at least to have a similar function split that is align/adapt the tight LTE/NR interworking.
(3) What is the granularity of the Centralized Unit – Distributed Unit functional split? 
The granularity which will be per CU, per DU, per UE, per bearer/service.
In UMTS the Iub interface, in R99 has the MAC in RNC and PHY in Node B, while from Rel-5 HSDPA MAC-d is in RNC and MAC-hs is in Node B.  The 25.993 has a possible RB combination of conversational/speech (DPCH base on R99) and HS-PDSCH (base on Rel-5 onwards), which mean for a UE, it is possible for the same RNC and same Node B to serve two bearers with different function splits.
For NR gNB, whether such kind of service will be needed? 

For example, assuming there will be two type of function split which will be adaptive to the fronthaul characteristics, one will be adaptive for less stringent latency / less bitrate and one will be adaptive for high stringent latency / high bitrate. 

It is observed that for NR, 

· there is less chance to have a single UE to be served by two kind of function splitting.

· furthermore complexity in the specification is needed in the control of per bearer/service in different function split,
· However still need to consider to have dynamic function split e.g. base on processing load/resource load, regardless of the service requirement, 

The granularity of the function split can be per UE i.e. it may be possible to configure two UEs served by the same RU with different function split. 
Conclusion 3: The granularity of the Centralized Unit – Distributed Unit functional split can be per UE i.e. it may be possible to configure two UEs served by the same RU with different function split. 
(4) What is the reconfiguration dynamicity of the network functional split?　
With an assumption such that both the CU and the DU support two types of options, implementation can have its hardware/software resources of each unit that might be flexibly reused. For instance, we assume the case in which the fronthaul has high capacity and option 6 (MAC-PHY) can be also supported in addition to option 2 (PDCP-RLC). If the utilization of RLC buffers at the central unit during operation with option 6 (MAC-PHY) may become more than 80-90 % of its resource, the central unit may decide to apply the option 2 (PDCP-RLC) as well for some UP data and the RLC buffer of the distributed unit is used instead. This is something like resource pooling. Note that the same/similar approach cannot be realized if the fronthaul capacity is low.
The CU to control base on the estimated load situation, can assign different function split option on a per UE base. For example, if the resource load (RLC buffer load) has reached a certain level, the access from new UE in the same RU can be assigned different function split.
On the other hand, fixed configuration for CU-RU pair can also be deployed as it may be a default. 
Conclusion 4: It should support the configuration of network function split which can be assigned base on e.g. processing/resource load, but only per UE base i.e. two UEs served by the same RU can have different function split.
3. Conclusion

In this contribution, we discussed the questions related with the principles of the function splits.
Conclusion 1: At most two type of function splits should be supported by open interface
Conclusion 2: Rel-12 Dual Connectivity should be the base for tight LTE / NR interworking. The function split in NB gNB should at least to have a similar function split that is align/adapt the tight LTE/NR interworking.

Conclusion 3: The granularity of the Centralized Unit – Distributed Unit functional split can be per UE i.e. it may be possible to configure two UEs served by the same RU with different function split.
Conclusion 4: It should support the configuration of network function split which can be assigned base on e.g. processing/resource load, but only per UE base i.e. two UEs served by the same RU can have different function split.
Proposal 1: It is proposed to agree the conclusions as observed in this contribution, and agree the text as the principles to be included in the TR38.801. (see Text Proposal)
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Text Proposal for 38.801
6.1.2.2
Architectural and specification aspects

The function split should have the following principles: 
Principles 1: At most two type of function splits should be supported by open interfaces.
Principle 2: Rel-12 Dual Connectivity should be the base for tight LTE / NR interworking. The function split in NB gNB should at least to have a similar function split that is align/adapt the tight LTE/NR interworking.

Principle 3: The granularity of the Centralized Unit – Distributed Unit functional split can be per UE i.e. it may be possible to configure two UEs served by the same RU with different function split.
Principle 4: It should support the configuration of network function split which can be assigned base on e.g. processing/resource load, but only per UE base i.e. two UEs served by the same RU can have different function split.
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