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1 Analysis of RAN3 Outcomes
During the last RAN3 meeting (RAN3-95) extensive discussions were carried out on the subject of RAN Low Layer splits for NR. 
These discussions revealed that a number of open points remained unresolved with regards to low layer split architectures. Some of the challenges of standardising low layer split architectures were identified in documents R3-170681 and R3-170803. However, lack of maturity in the technical analysis for this topic prevented RAN3 from converging to a formulation of the open points that could be added in TR 38.801.

It was evident at the end of RAN3’s discussions that the topic of low layer split architectures for 5G RAN could not be moved to normative phase. More studies are needed in order to fully understand whether the task of standardising low layer split architectures is feasible and if so, what benefits and split options should be followed. 

Further, it was concluded that future studies should be based on NR protocols and not on LTE protocols. In fact, the NR Release 14 study conducted by RAN3 on low layer split architectures is only based on re-use of LTE protocols. The results of the study need therefore to be updated in light of new NR low layer protocols design.  
In light of the above RAN3 closed the study on New Radio Access Technologies with the following conclusions regarding the topic of RAN Low Layer splits (see TR38.801 v1.2.0 in R3-170744):
“11.1.5
Conclusions on functional split between central and distributed unit 
[…]
Lower Layer Split

The study on lower layer split RAN architectures is not completed and postponed.

Further study is required to assess on low layer splits, their feasibility, the selection of options and assess the relative technical benefits, based on NR, before a decision to go to specification phase can be made. Discussions in the Study Item, favored option 6 and 7 for future study.”

From the conclusions it can be seen that the Release 14 study on RAN Low Layer splits for NR was not completed and that further studies are needed before any decision to move to normative work is taken. 

Such wording was chosen because it was discussed that many open points remain to be addressed, such as “feasibility, the selection of options and the relative technical benefits”, before a decision to start normative work can be taken. The latter means that the Release 14 low layer split study concluded in RAN3 cannot be followed by a work item phase, but at best by a further study phase based on NR low layer protocol design.

Conclusion: RAN3 has concluded that normative work in the area of low layer split architectures cannot be started and that further studies are needed in order to assess if a work item can be triggered
The conclusions in TR38.801 also state that further studies have to be “based on NR”. This means that, in order to have a complete analysis of how to split and standardise functions of NR low layer protocols, it is needed that such protocols are defined at least to a detailed enough level.

Indeed, it would be very difficult if not impossible to successfully complete a study that has to describe the how to split low layer protocol functions, when such protocols and functions have not been specified at all. 
It is therefore proposed that the “further study” recommended by RAN3 is started once low layer protocol specification reaches a good level of completion. Given that RAN1 is assumed to achieve in the near future a good level of completion of the NR PHY work  it is proposed to evaluate the start of  a further study when the NR low layer protocols will reach a stable design.

Proposal 1: RAN3 has recommended that further studies on low layer splits shall be based on the NR protocols design. It is proposed to evaluate the start of such further studies once the low layer protocols design will reach stability, so that a full analysis based on the NR specifications can be performed

One more aspect that should be taken into account is that further studies on low layer split architectures need substantial involvement of other groups such as RAN1, RAN2 and RAN4. This is because it is essential to allow these groups to check which functional split is suitable with the protocol design they will develop.

Proposal 2: Further studies on low layer split architectures need to account for a substantial involvement of RAN WGs involved with the design of low layer protocols, in order to let such WG check which functional split is suitable with the protocol design they will develop 

2 Conclusions


This paper has described in a concise way the outcomes of long and debated discussions in RAN3 on the topic of RAN Low Layer Split Architectures. The paper explained that RAN3 has concluded that, before normative work can be started, more studies are needed to assess feasibility, technical benefits and possible split options. This leads to the following conclusion:

Conclusion: RAN3 has concluded that normative work in the area of low layer split architectures cannot be started and that further studies are needed in order to assess if a work item can be triggered
The paper also explained that RAN3 concluded that possible further studies shall be based on NR protocols design. For that, and in order to have the right conditions allowing successful completion of a study analysis, it is proposed that RAN WGs can progress low layer protocol specification work before any new study on low layer splits can be started. 
It is also proposed that any further study on low layer split architectures involves other RAN WGs, in order to allow such groups to check and validate which functional split is feasible with respect to low layer protocol design.

The above is captured in the following proposals:
Proposal 1: RAN3 has recommended that further studies on low layer splits shall be based on the NR protocols design. It is proposed to evaluate the start of such further studies once the low layer protocols design will reach stability, so that a full analysis based on the NR specifications can be performed

Proposal 2: Further studies on low layer split architectures need to account for a substantial involvement of RAN WGs involved with the design of low layer protocols, in order to let such WG check which functional split is suitable with the protocol design they will develop 

It should be noted that the conclusions quoted from TR38.801 have been reached by a working group, namely RAN3. 

It is expected that such conclusions are respected and that further technical discussions on this topic are taken within the framework of respective working groups in order to progress the technical analysis.
