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1.
Introduction
In the last meeting RAN3 agreed basic principles were agreed for the overall architecture. This document discusses possible implications for the definition of the node identities.
2.
Recap of agreement
In the RAN3 NR ad-hoc #2, a text proposal [1] was agreed for TS 38.300 which includes the following statements

In addition, the following was also agreed:

· The term “NG-RAN node” is to be used in Stage 3 when describing functionality common to both nodes (and thus no need to make a distinction).

· The term “gNB” is to be used in Stage 3 when describing functionality specific to NR.

· The term “ng-eNB” is to be used in Stage 3 when describing functionality specific to E-UTRA.

· In option 3, the term “en-gNB” is used for the node hosting NR functionality

3.
Discussion of implications for node IDs
There are at least two ways to go forward in terms of node IDs.
1. Assign different IEs to the ID of a gNB and a ng-eNB, so for example the NG RAN node ID would be a choice with two different options.

2. Assign the same IE to the ID regardless of the type of node

This can have two sub-options:

2a. Assign the same IE to the ID regardless of the type of node (with a fixed length, likely greater than 20 bit)
2b. Assign the same IE to the ID regardless of the type of node (with a variable length following the approach in [2])

Looking into the details, some observations may be made:

RAT awareness: clearly option 1 makes the CN (or other RAN nodes, via Xn) immediately aware of the RAT supported; however this could anyway be done in options 2a and 2b explicitly via a separate IE (“Supported RAT”), or implicitly using Tracking Area information.

Relationship to cell ID: in all cases, a relationship between node ID and cell ID would continue to exist. In the case of option 2a (common node ID), the relationship will be known but different for each RAT (e.g. suppose the node ID is fixed to 28 bits, then for a ng-eNB there would be a need to do a zero-pad in the least significant 8 bits; to infer the node ID, we take the 20-bit prefix as in LTE and then add 8 “zeros”).
For option 2b, zero-padding is optional and this provides extra flexibility in terms of “cells per ng-eNB” and numbers of ng-eNBs.

ID space: sharing the ID space (option 2a and 2b) between two IDs obviously reduces the numbers available. However, this is not too drastic if we follow the zero-padding strategy (i.e. if there can be N times more gNBs than ng-eNBs in theory, then this is reduced to N-1 from sharing); or if variable length is allowed as in option 2b [2].
Consistency with LTE IDs: obviously, option 1 could be designed to reuse the same IDs as LTE such that the choice “ng-eNB ID” would be equivalent to the existing “eNB ID” structure. In option 2a, the ID used by a ng-eNB might be different, but only because of zero-padding. In option 2b, the ID could be longer, and this is up to deployment choice.
In the next section, we consider further this last point (need for consistency with LTE).
3.1
Need for ID consistency for the same physical node

Consider the scenario shown below
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The question is, does the node need to provide the same ID towards both CNs ? It should have the same cell IDs, and assuming that in both cases the cell ID is part of the node ID, then there needs to be a relationship. But take an example using option 2a or 2b above:

· In the E-UTRAN, the eNB provides the eNB ID (20-bit prefix of cell IDs)
· In the NG-RAN, the ng-eNB could provide an ID length according to the (fixed or variable) NG-RAN node ID length. Assuming the variable option [2], this could anyway be the same as the eNB ID. In case this is fixed (e.g. to a longer value than 20 bits), then the NG-RAN node ID could consist of the same 20 bits plus an extension set to a given value (e.g. all “0’s”).
There should be no confusion in terms of addressing provided the rules of the target system are followed. For example, in the case of an inter-RAT inter-system HO (e.g. from NR/NG-RAN to LTE/E-UTRAN), the source uses eNB ID as the target ID. In the case of an intra-system inter-RAT handover, the source uses NG-RAN node ID as the target and (if needed) follows the NG-RAN rules to derive the node ID from the cell IDs.
In short, the ID does not have to be the same in the two interfaces.

3.2
Possible handling of mixed LTE/NR nodes

Support for the so-called “combo” node is currently FFS. We note that both approaches (single ID or choice of IDs) can be adapted to support this scenario:

For option 1, the choice simply adds a third possibility, or alternatively allows BOTH IDs simultaneously. In this case, we could change the “choice” to a list of choices with minimum count of 1.

For option 2a, there is a problem if the fixed length of the NG-RAN node ID is greater than 28 bits. In this case, the node ID cannot be a prefix of the LTE cells. Even for a shorter length, there is a reduction in the maximum number of LTE cells hosted by the node.

For option 2b, the ID length of the combo node would need to be 28 bit or smaller (in order to be a prefix of both NR and LTE cells). The main problem with such a short size is that it would take up a lot of the ID space available for NR cells. However, this is unlikely to be a bottleneck since a variable length approach would anyhow allow for the number of nodes to be greater than in LTE.
This suggests that combo nodes could be supported with both approaches; however, a fixed single length ID (option 2a) does not seem effective.
4.
Principles for ID definition

Based on the above discussion, it seems possible to design addressing solutions based on both approaches. However, it may be easier to take option 1, and consider generalizing this to allow a combination of RATs. This would look something like the below:
:

	IE/Group Name
	Presence
	Range
	IE type and reference

	NG-RAN Node ID
	
	1 .. <maxNGRANodeIDtypes>
	

	>CHOICE NG-RAN Node ID Item
	M
	
	

	>>gNB ID
	M
	
	TBD

	>>ng-eNB ID
	M
	
	TBD


The above would be based on the following principles, for a single RAT node (NGRANodeIDtypes = 1):
1.The NG-RAN node ID is always a common prefix of all the cell IDs, regardless of RATs.
2. In the case of a ng-eNB physically collocated with an eNB, the ng-eNB ID does not have to be the same as the eNB ID (apart from obeying the above principle).
3. The definitions of gNB ID and ng-eNB ID are independent (and independent of eNB ID).
4. Addressing in handover via CN follows target system rules in terms of ID definition (for inter-RAT inter-system HO or inter-RAT intra-system HO).
In addition, for multi-RAT nodes:
5.
The node may be addressed using any of its IDs.

5. 
Conclusions
This document analysed the implications of the architecture decisions on NG-RAN in the NG-RAN node ID definitions.
It proposes defining a new node ID which is a list of choices, where each choice is a gNB ID or a ng-eNB ID. This approach enables the interface to address nodes with a single air interface, as well as nodes with both air interfaces.
In addition, the following principles are proposed:

1.The NG-RAN node ID is always a common prefix of all the cell IDs, regardless of RATs.

2. In the case of a ng-eNB physically collocated with an eNB, the ng-eNB ID does not have to be the same as the eNB ID (apart from obeying the above principle).
3. The definitions of gNB ID and ng-eNB ID are independent (and independent of eNB ID).
4. Addressing in handover via CN follows target system rules in terms of ID definition (for inter-RAT inter-system HO or inter-RAT intra-system HO).
and for multi-RAT nodes:

5.
The node may be addressed using any of its IDs.
Finally, it should be noted that the actual length of the IDs and their relationship to cell IDs are both FFS and not considered in this paper – but see [2] for an approach that could be used independently in both LTE and NR.
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An NG-RAN node is either:


-	a gNB, providing NR user plane and control plane protocol terminations towards the UE; or


-	an ng-eNB, providing E-UTRA user plane and control plane protocol terminations towards the UE.


The gNBs and ng-eNBs are interconnected with each other by means of the Xn interface. The gNBs and ng-eNBs are also connected by means of the NG interface to the 5GC, more specifically to the AMF (Access and Mobility Management Function) by means of the NG-C interface and to the UPF (User Plane Function) by means of the NG-U interface (see 3GPP TS 23.501 [3]).
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