3GPP TSG-RAN WG3 Meeting #95bis
R3-171210
Spokane, USA, 3 – 7 April 2017

Agenda item:
10.10.1
Source: 

Qualcomm Incorporated
Title: 
Choices of gNB ID in Option 3
Document for:
Discussion and Decision
1. Introduction
RAN3 made a decision to use X2 in support of option 3. It is well understood that certain aspects of the X2 specifications may need enhancements.
One specific aspect is the fact that X2AP assumes both endpoints to be eNBs, and all IDs (eNB ID, cell ID) are based on LTE numerology. The open issue is how to handle this in a “forward-compatible” manner.

This document focusses on eNB / gNB ID rather than cell ID as the definition of cell and its relationship with gNB in NG-RAN requires interaction with RAN2. However much of the discussion can also be applied to cell ID, assuming this is (as in LTE) a subset of the gNB ID.

2. Discussion
When considering the basic interaction between a gNB and an eNB for implementation of option 3, it is apparent first that, while the protocol and/or implementation changes should be kept to a minimum, the eNB is aware that it is dealing with a gNB.

Observation 1: The eNB needs to be aware that it is dealing with a gNB, even if the interface is X2, and legacy procedures are used.

During the initial interface setup, the nodes exchange IDs, and cell configuration. However today the equivalent ID formats for NR and NG-RAN are not known. Hence there is a need to make early decisions on these aspects, or design in a forward compatible manner. Either way it can be established that there is no need for the gNB to pretend to act as an eNB except for minimizing protocol impact.

Observation 2: Although it is possible for the gNB to adopt the IDs of LTE in X2AP, this is not absolutely necessary (i.e. new IDs could be defined on X2AP).
As such we can start by listing options:

Option 1: Introduce new IDs: this means that we can put placeholders for new IDs and hold off until these are defined later this year. When these new IDs are received, the eNB has a protocol confirmation that it is dealing with a gNB over X2, and therefore disregards the existing ID IEs it will have received. This is a fairly common approach in RAN3 protocols. The size of the IDs and relationship with cell ID, if any, is completely unconstrained.
Option 2: Reuse existing LTE IDs for gNB using X2AP only: this means that for the sole purpose of interworking with an eNB via X2, a gNB would assume a LTE identity. In principle this is the fastest option with no protocol impact (it could be imagined that other IEs may be used to signal the NR capability of the node, or that this is anyway known via OAM or the use of a reserved ID space).

We should consider what might happen in future when an eNB-gNB pair may support several interworking options (e.g. 3 and 7), and/or have interfaces to the 5G-CN. In these scenarios it is conceivable that the gNB deploys new IDs in its interfaces to the CN, and the resulting inconsistency might not be desirable. This might mean for example

· A eNB and a gNB pair have both X2 (for option 3 handling) and Xn (for option 7 handling), with different IDs being used by the same gNB, or

· Option 3 “evolves” i.e. it can be supported by Xn once the Xn interface is developed.
In principle there does not seem to be any reason why option 3 could not eventually be supported by Xn, and in this case we could assume that the ID problem disappears since by definition the Xn is the interface in the NG-RAN (and can be used between eNBs and gNBs). 

Option 3: Reuse existing LTE eNB ID space for gNB in general: this means that the gNB ID is defined exactly as the eNB ID for the future. In the case of X2AP, even though we are using an eNB ID IE, the eNB actually knows that this is in fact a gNB ID, because the peer is a gNB. By definition this is forward compatible, provided we assume that the ID space in LTE is sufficient also for NG-RAN (note that this means defining multiple ID lengths, similarly to the recent LTE changes).
Option 4: Reuse existing LTE eNB ID for gNB in general: this means that the eNB ID and gNB ID share the same ID space. This is possible but it assumes that the total number of both nodes will not exceed the existing ID space. In this case, a gNB and an eNB will not be distinguished by their IDs.
Option 5: Define a new eNB ID size (e.g. 22 bits) to be used by gNB only: again this is quite straightforward, but implies an early decision on the gNB ID size.
Option 6: Reuse existing LTE IDs in a “forward compatible manner”: this is a hybrid option where we could pick an existing size e.g. 20 bits and reuse the LTE eNB ID space for now as virtual gNB ID, with the assumption that if the actual gNB ID size is eventually the same, then option 3 or 4 result (i.e. different ID with same ID space); and if the eventual size is larger, the ID signalled in X2 could be equated to the 20 MSBs of the gNB ID with remaining bits set to 0.
3. Possible requirements
In principle all of the options shown above are valid and workable. To help decide the way forward some questions to be considered are as follows:
· Is there a requirement to separate the ID space of gNBs and eNBs?

· Is there a requirement for greater numbers of gNBs? 

· Is there a requirement for gNBs with greater number of cells than currently possible with eNBs?

· Is there a requirement for the gNB size to be flexible?

· Is there a requirement for the ID declared on X2 to be the same as an ID declared on other interfaces (for the same gNB) – i.e. does the X2 handling of IDs need to be forward compatible ? 

 Down selection can follow based on discussion of the above.
3. Conclusions

This document discusses options for handling E-UTRAN identities in option 3 (i.e. eNB ID) as well as raising some questions regarding requirements. Although all the options are feasible, it is useful to consider requirements before making a decision.
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