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1
Introduction
At the RAN3 NR#2 Adhoc meeting, there was high-level discussion regarding a “combo node” that supports E-UTRA and NR access at the same time. Now in RAN3#97, the discussion is continued by R3-173221 [1].

In this paper, we provide a brief analysis of such a “combo node” compared to “collocation” of gNB and ng-eNB via implementation.
2
Discussion
It is stated in [1] that the following text from TR 38.913 [2] represents a requirement to support (or at least not preclude) a combo node:
-
The RAN architecture shall support tight interworking between the new RAT and LTE.

-
Considering high performing inter-RAT mobility and aggregation of data flows via at least dual connectivity between LTE and new RAT. This shall be supported for both collocated and non-collocated site deployments.

However, the intention of this text was to motivate a direct RAN interface between two nodes supporting different RATs, i.e. Xx/X2 (between eNB and en-gNB) and Xn (between ng-eNB and gNB). A combination of NR and E-UTRA in a single node is proposed in [1] as a potential optimization, but agreement should be contingent on the usual analysis of benefits versus drawbacks. Thus far, there has been no such analysis by RAN3 or any other group.
The only statement thus far related to the technical benefits of a combo node is the following Observation 5 from [1]: “It is obvious, that node-external signalling (Xn/NG) is necessary in case 3GPP does not allow logical nodes providing both, E-UTRA and NR RAT, which introduces unnecessary delay and does not fulfil the high-performance requirement for inter-RAT mobility.”
This statement appears to make the following assumptions:
-
Combo node avoids node-external signaling (Xn/NG);

-
Node-external signaling introduces unnecessary delay; and

-
Combo node is needed to fulfil the high-performance requirement for inter-RAT mobility.
Regarding node-external signaling over NG, this is likely needed anyway to support RAT-based charging and security re-keying. Currently the Path Switch Request procedure serves multiple purposes, not only changing the downlink path but also indicating change of RAT and enabling security re-keying.
Observation-1:
Input is needed from other WGs (e.g. RAN2, SA2, SA3, CT1) whether NG signaling can be avoided in case of intra-node inter-RAT handover.

Regarding delay and performance, it is first of all unclear what “unnecessary delay” is being referred to in [1]. The performance requirement for inter-RAT mobility is expected to be met based on existing agreements in RAN2, e.g. “in-sequence and lossless handover is supported for the handover between RAN nodes of NG-RAN (eNB and gNB)” [3]. The performance can be further improved by collocation where Xn becomes an internal interface. Therefore, issues (if any) related to delay or performance as well as potential solutions require further analysis.
Observation-2:
It is unclear what delay or performance issues exist for inter-RAT mobility, when taking into account the 3GPP features and implementation options.
It is stated in [1] that “higher layer E-UTRA and NR in the context of 5G are required to be aligned”. It is true that ng-eNB and gNB share a common PDCP in case of MR-DC, but there is not a common RRC. Also, inter-RAT mobility always requires change of RLC/MAC and therefore PDCP retransmissions regardless of the network topology.
Observation-3:
The 5G E-UTRA and NR radio protocols do not share a common RRC, which diminishes the rationale for a combo node.

Also included in [1] are text proposals for Stage 2 and Stage 3 showing “obvious additions at least for the overall NG-RAN architecture specification and in stage 3 for NGAP and XnAP”.  For stage 2, our understanding is that a combo node would be a third logical node, in addition to the existing gNB and ng-eNB. For stage 3, the TP indicates that the only impact of combo node is to allow the Global RAN Node ID to have dual values (a gNB ID and an ng-eNB ID). However, other obvious stage 3 considerations include the following, e.g.:

 -
Indication of change of RAT

-
Support for security re-keying upon inter-RAT HO

-
Exchange of both NR and E-UTRA served cells during Xn Setup

In addition, there can be other less obvious stage 3 impacts and implications of the combo node, e.g. on discussions related to functional split and internal interfaces. 
Observation-4:
The full specification impacts of combo node are not clear.
3
Conclusions
In this paper, we have provided a brief analysis of an NG-RAN node supporting E-UTRA and NR access at the same time as proposed in [1], and made the following observations:
Observation-1:
Input is needed from other WGs (e.g. RAN2, SA2, SA3, CT1) whether NG signaling can be avoided in case of intra-node inter-RAT handover.

Observation-2:
It is unclear what delay or performance issues exist for inter-RAT mobility, when taking into account the 3GPP features and implementation options.

Observation-3:
The 5G E-UTRA and NR radio protocols do not share a common RRC, which diminishes the rationale for a combo node.

Observation-4:
The full specification impacts of combo node are not clear.

In general, we do not see any benefits of a combo node that cannot be achieved by collocation of gNB and ng-eNB via implementation. From these observations, we reach the following two conclusions.
Conclusion-1:
Further analysis is needed on the benefits and drawbacks of a combo node compared to collocation of gNB and ng-eNB via implementation.

Conclusion-2:
Further analysis is needed on the specification impacts of a combo node.

We note that further analysis will require additional time in RAN3 and other groups, and that there is no critical need to address optimizations in Rel-15 when no issue has been clearly identified.
We further note that combo node could still be added in the future, if benefits are seen, by introducing appropriate extensions and messages.
Proposal:
NG-RAN node supporting E-UTRA and NR access at the same time (“combo node”) should not be added unless strong justification is shown.
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