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1
Introduction

R3-162741 [1] provides an impact analysis for a New RAN node that provides E-UTRA and NR access and is seen on the Xn and NG interfaces as a single logical node.
This response paper comments each of the considerations contained in [1].

2
Discussion

On Section 1 of [1]

However, the one logical node doesn’t follow the 5GNR’s spirit. The 5GNR is designed as more flexible, more open, more software. At CN, the CP entities are split into functions and UP are split into slice. At RAN, the fronthaul, RAN Slicing and CP/UP separation are proposed. However, the one logical go to co-sited on the contrary. It is only applicable in special deployment and cannot be virtualized and modularized.

Comment: The statements above are very hard to comprehend. It would be good to see some evidence on those statements. We would regard an architectural definition that excludes such a logical node explicitly as being restrictive and inflexible. In fact, the virtualisation and modularisation discussion we have led so far was based on the E-UTRA protocol stack. How such a combined node is realised in products should be seen as an pure implementation matter. Virtualisation/modularisation is about how to deploy your network and has no relation to the question whether a logical node may include both, NR and LTE.
Besides, the statement At CN, the CP entities are split into functions and UP are split into slice is wrong, as a “slice” is an end-to-end logical network (CP, UP, RAN, CN and all).

On Section 2.1 of [1]

A. The Unique Identifier Impacts

For the one logical node for co-sited gNB and eNB, it includes the eNB cell and gNB cell. Generally, the unique cell ID includes the node ID. So both the eNB cell’ID and gNB cell’s ID includes the same ID of one logical node. Then it requires both gNB’ ID and eNB’s ID should has the same structure.

· Use the eNB ID to identify the one logical node. That means the one logical node’ ID should not only be unique with the other eNBs but also unique with other gNBs. However, the gNB coverage is generally small and the coverage density must be higher than eNB in the hotspot. The length of eNB ID bit is likely not enough to unique identify both gNB and eNB.

· If the structure of gNB’s ID is different, using the gNB ID to identify the one logical node has backwards compatibility problem to connect EPC and legacy eNB.

Furthermore, if the one logical node has both eNB ID and gNB ID, the CN treat it as two logical nodes in nature, which doesn’t belong to scope of one logical node.

Observation1: The identifier for one logical node has specific and complicated requirements. 

Comment: We would regard this as a more stage 3 related issues. But as such thoughts have been brought forward already, we would expect that due to the fact the NG should be (as) access agnostic (as possible), such a solution would be anyhow needed: i.e.

-
a unique kind of identifier for an NR node, that is able to keep any RAT specifics away from NGC.

-
a unique kind of cell area related identifier, which is able to provide respective cell-area-based location area to the NGC, probably similar to what in 3G was called “service area”.

Given those requirements, a natural consequence would be that NG-C will be by definition able to support either single-RAT New RAN nodes or such that are able to support both, NR and E-UTRA.
B. Interference Coordination Impacts

Inter-cell interference coordination in E-UTRAN is performed through the X2 interface. We believe the same principle will be followed over Xn for inter-new RAN cell.

Generally, the gNB cell’s coverage is far smaller than the eNB’s cell. For a co-sited gNB and eNB, the interference relationship with its neighbour is very complex. 

The possible interference pairs may be: <gNB1 cell, gNB2 cell >, <gNB1 cell, eNB2 cell >, <eNB1 cell, eNB2 cell >, <eNB1 cell, gNB2 cell>, where the gNB1is co-sited with eNB1 and gNB2 is co-sited with eNB2. Then the possible combination of the interference coordination will be as many as15.

We can foresee the gNB configuration is different from the eNB configuration. In order to support all the interference coordination possibilities, the configuration to avoid interference in one message should be defined very complicated.

Observation2: The one logical node make the interference coordination complicated greatly.

Comment: Also that is rather a stage 3 related issues, which quite far away from being unsolvable. Like for the NG interface definition, we would also expect that the Xn interface Application Part, by nature and by definition, will have to support intra- and inter-RAT coordination functions. Whether inter-RAT coordination functions are necessary, and, if that is the case, whether such coordination functions will be combined with intra-RAT coordination related procedures, should be postponed to stage 3 discussions and will have to be taken there, regardless whether a combined logical node is defined.

C. Paging impacts

For paging, the NGC may only require one RAT type to paging UE. E.g., the UE is subscribed on EUTRA only, so paging in eNB cell is enough. Since the gNB cell’s coverage is smaller than the eNB cell. NGC may require to paging gNB cell only for precise positioning. For the one logical node co-sited with gNB and eNB, the RAT type is additionally required for paging.

Observation3: The one logical node impacts on paging.

Comment: We don’t see any evidence that this is an actual issue. Like in today’s networks, it is possible to consider UE capabilities and subscription specifics. If e.g. today a UE is not able to listen to specific bands, and an eNB would support only bands not supported by the U, the MME would send the S1 Paging message to the eNB including the (transparently stored) UE’s radio capabilities, and, if they don’t match in the concerned eNB, the eNB would simply not issue any paging. We expect the very same approach to be possible for 5G.
D.
Resource Allocation and Charging Impacts

When a UE access to the one logical node, the NGC doesn’t know which RAT it accesses, in case the UE is only allow for one RAT and the UE accesses to another RAT, the NGC should refuse the UE access. However, the NGC is transparent to the accessed RAT of the UE in the one logical node. 

Generally, the operators need to charge UE according the RAT in use. For a UE allowed for both eNB and gNB, when it is served by one logical node, the NGC doesn’t know which RAT in use by the UE. The charge functionality is not supported.

Observation4: The one logical node impacts on resource allocation and charging.

Comment: As already stated, maximum access-agnosticism of the core network is one of the key principles throughout all 3GPP standardization activities so far. If RAT information has to be provided, that can be of course done, but CN awareness of the actually accessed RAT shouldn’t be regarded as a leading principle. So, we don’t see any evidence of an issue in this discussion.

If it is foreseen to restrict a 5G UE’s access e.g. to NR, respective information can be provided by the CN based on subscription information.
E.
NGC Overload Impacts

When NGC overload start, the one logical node doesn’t know whether the NGC would like to block the UE to access eNB or access to gNB.

Observation5: The one logical node impacts on CN overload function.

Comment: As discussed above, the principle design of NGC is not taking RAT specifics into account. Why should the CN care what RAT causes the overload, as long as the load can be lowered?
F.
Public warning broadcasting impacts
When receiving the public warning message, the one logical node doesn’t know where to send the broadcasting: in the eNB cell or on the gNB cell.

Observation6: The one logical node impacts on PWS function.

Comment: Public warning will never have the topology knowledge the RAN has. For that reason, public warning can only be interested in reaching the UEs in the whole geographical coverage area of the PLMN. Public warning is not at all about efficiency but about reliability. And, in order to really reach all UEs that have access to the network service, all cells would need to be provided with the public warning message. (Just think of 5G indoor cells not at all covered by pre-5G technology).
G.
Configuration exchange impacts
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For example, logical node-1 is co-sited with eNB-1 and gNB-1; logical node-2 is co-sited with eNB-2 and gNB-2. As shown in the figure-1, the gNB-1 cell may be the neighbour with eNB-2 cell or may not. In some cases, the exchange of the gNB-1’s configuration to the logical node-2 is useless. However, logical node-2 has to maintain the gNB-2’s information and accept its update. It is a kind of redundant information maintenance and bad for running efficiency.

Observation7: One logical node may result in redundant information maintenance and bad for running efficiency.

Comment: But it will be an ANR like mechanism that decides whether a neighbour is actually useful for active mode mobility or the neighbour is only useful for inactive mobility (RAN Paging). For the latter, a single X2 connection, a single Paging message would need to be issued in case of RAN paging. Looking into isolated topics does not reveal a holistic view.
On Section 2.2 of [1]

The one logical node for co-sited LTE eNB and gNB is an even worse case because it combines new RAN operation into the EUTRAN.

Comment: A key feature of 5G RAN is combining two RATs into a single radio access network, this is a fundamental difference to RAN definitions of previous generations and this fact might cause, comprehensibly,  some kind of cultural indispositions. But keeping both RATs artificially apart doesn’t follow requirements on flexible interworking. One cannot deny performance advantages of allowing external interfaces to become internal ones.

E.g. a co-sited eNB1/gNB1 and eNB2/gNB2, the gNB configuration exchange between gNB1 and gNB2 is Xn interface functions and belongs to new RAN specification. However, the one logical node requires the gNB configuration exchange over X2. In case any enhancement of gNB configuration is introduced, the X2 should be updated accordingly. 

Observation8: the one logical node makes the LTE to evolve along with 5GNR even the LTE eNB cannot connect to EPC.

Comment: As argued above, the definition of 5G RAN contains both RATs, NR and E-UTRA. As an evidence of their relation by marrying NR and E-UTRA we already so the striking similarity when defining functions and procedures for NG and Xn. So, the definition of the 5G/New RAN architecture proposed in R3-162975 [2] is following only the requirements from the SID [3]. Apart from that, it should rather be the specifications that follow architectural requirements, not the opposite.
It also complicates the inter RAT operations, the one logical node use the eNB ID to setup S1 with EPC and setup Ng interface with NGC. So the CN may have problem to treat it as one logical node. The inter RAT operation inside the one logical node cannot be enforced internally since the different RAT inside the one logical node connect different CNs. The benefit for internal inter RAT operation for one logical node disappears.

Observation9: There is no benefit for inter RAT operation for one logical node for co-sited LTE eNB and gNB towards EPC.

Comment: As can be seen in the discussion in [4] and [5], there are solutions to even integrate legacy EPS and the 5G System, not only on RAN level, but on the NG interface. Node IDs should be the least problem to deal with on stage 2 level.
3
Conclusion
We have proposed comments to the considerations provided in [1] and didn’t find any evidence of a single issue. We therefore propose to adopt the New RAN Architecture definition as provided in [2].
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