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1. Introduction
The latest version of TR 38.801 captures details on possible splits of the gNB into two units (CU and DU). However there are currently no details regarding the possible specification impacts. This contribution discusses this aspect in respect of possible impacts on the NG and Xn interfaces, and proposes related text for the TR.
2. Impact of the CU/DU split on the NG interface

The first aspect to note is that in all functional splits, the RRC layer resides in the CU. Similarly the NG-c interface is expected to terminate in the CU portion of the gNB where the RRC layer resides. Hence we can assume that the full UE context should also be stored in the CU, regardless of whether some context items are known to the individual DUs. This “full UE context” includes not only the information received from the core network (NG context), but also the specific radio configuration for the UE (i.e. RRC layer context).

Observation 1: NG-C interface terminates in the CU.

Observation 2: The full UE context will be stored in the CU (including both core and RAN information), regardless of whether some aspects of the context may be known to DUs.

Given the above, the next question is whether the CU/DU split needs to be visible to the CN (i.e. somehow reflected in the NG interface). From control plane perspective (e.g. context setup, QOS management etc), the split does not present any new functionality towards the CN, hence we expect no impact on the NG interface. From user plane perspective, there is a possibility that NG-u tunnel terminations at the gNB may be different depending on the gNB’s architecture, for example:
· If the gNB supports option 1, the UP could terminate directly in the DU.

· If the gNB supports the option 2-2 (where there is a separation between user plane and signalling processing), then the UP could terminate directly in the logical entity that hosts the user plane processing.

· If the gNB supports options 2-1, 3, ..., 8 (where PDCP resides in the CU), then the UP should terminate in the CU.

However in all cases, it is obvious that the either the CU or the control plane entity (in case of option 2-2) should be in control of the user plane configuration, and also of communicating tunnel endpoints to the 5G CN. The 5G-CN itself does not need to be aware of the functionality split.
In conclusion, the gNB functional split should have no impact on the NG interface.
Proposal 1: The gNB functional split has no impact on the NG interface.

3. Impact of the CU/DU split on the Xn interface


The current functions of X2 reflect the fact that X2 can be used to manage and coordinate resources for the UE, as well as coordinating or exchanging information about generic resource available to each eNB, and respective use. Hence on the UE-associated side we have functions such as handover, context transfer and dual connectivity, while on the non-UE-associated side we have functions such as load management.

Similarly to the NG-c, we may expect that the Xn-c will terminate in the CU:

· All UE related Xn interactions (e.g. handover, dual connectivity) are primarily context creating or modifying functions which have impacts on radio and transport resource configuration and/or RRC.
· Common procedures over Xn (e.g. related to load management or exchange of configuration data) will require the endpoints to have the functionality to know or be able to control the configuration of the cells, resource usage etc – this information and control should be resident in the CU

Given the above, the next question is whether the CU/DU split needs to be visible to the neighbour gNB (i.e. somehow reflected in the Xn interface). 
From control plane perspective, the split does not present any new functionality since what matters to the neighbour is information such as cells and cell configuration, radio capacity etc. Even if the cell configuration (for example) is initially performed in the DU, it is obvious that the CU must be aware of such information, and represents the one central point that can handle interactions with the neighbour gNB.
From user plane perspective, there is a possibility that Xn-u tunnel terminations at the gNB may be different depending on the gNB’s architecture, similarly to the discussion in the above section on Ng-U terminations. User plane traffic could be directed from the source gNB towards the neighbour DU, in the sense that the target user plane termination point could be physically located in the DU. However, current behaviour in X2 already allows the target IP address of the node receiving the traffic to be set by the target eNB. As such reusing the existing X2 behaviour allows a target gNB to determine whether to terminate the traffic from the source gNB at a DU or CU node of the target gNB.

It seems obvious then that the CU should be in control of the user plane configuration, and also of communicating tunnel endpoints to the neighbour gNB. So also in this case, the neighbour does not need to be aware of the functionality split.

In conclusion, the gNB functional split should have no impact on the Xn interface.
Proposal 2: The gNB functional split has no impact on the Xn interface.
4. Text Proposal
11.1.3.x
Standardization Impacts on the Ng Interface
From control plane perspective (e.g. context setup, QOS management etc), the split does not present any new functionality towards the CN, hence no impact is expected on the NG-c interface. In all functional splits, the RRC layer resides in the CU, and therefore the full UE context should also be stored in the CU, regardless of whether some context items are known to the individual DUs. Therefore it is expected that the NG-c would terminate in the CU, but this is a matter of transport configuration without explicit standards impact.

From user plane perspective, there is a possibility that NG-u tunnel terminations at the gNB may be different depending on the gNB’s functional split (if any). However either the CU or the control plane entity (in case of option 2-2) should be in control of configuration of the user plane transport network, and also of communicating tunnel endpoints to the 5G-CN. The 5G-CN itself does not need to be aware of the functionality split.

In conclusion, the gNB functional split should have no impact on the NG interface.
11.1.3.y
Standardization Impacts on the Xn Interface
From control plane perspective, the split does not present any new functionality since what matters to the neighbour is information such as cells and cell configuration, radio capacity etc. It is expected that the Xn-c would terminate in the CU since this hosts the RRC layer, but this is a matter of implementation and transport configuration without explicit standards impact. For example, even if a cell configuration is initially performed in the DU, the CU must be aware of such information, and represents the one central point that can handle interactions with the neighbour gNB.

From user plane perspective, there is a possibility that Xn-u tunnel terminations at the gNB may be different depending on the gNB’s functional split, similarly to Ng-U terminations. User plane traffic could be directed from the source gNB towards a neighbour DU, in the sense that the target user plane termination point could be physically located in the DU. However, current behaviour in X2 already allows the target IP address of the node receiving the traffic to be set by the target eNB. As such reusing the existing X2 behaviour allows a target gNB to determine whether to terminate the traffic from the source gNB at a DU or CU node of the target gNB. The CU should be in control of the user plane configuration, and also of communicating tunnel endpoints to the neighbour gNB. So also in this case, the neighbour does not need to be aware of the functionality split.

In conclusion, the gNB functional split should have no impact on the Xn interface.
5. Conclusions
This paper has discussed the specification impacts of the gNB functional split on the NG and Xn interfaces, and proposes text for the TR. Formally this text is included in the pCR in R3-170166.
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