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1
Introduction

This is a response paper to R3-192775, General principles for RAN sharing.
We thought the main discussion are over and we only need to focus on the implementation of the common understanding and agreements achieved last meeting. But maybe this is all but remaining misunderstanding, so let us give it a try to guide you back to a common track.
2
Discussion

We will go through the proposals and statements of R3-192775 and discuss them one by one, reflecting the argumentation that led to those.
Ad Proposal 1)
All the specifications in Rel-15 must follow the agreed principles (architecture, no visibility of internal configuration within gNB to other interfaces) even for RAN sharing.
R3-192775 quotes the principle that a possible gNB internal disaggregation is not visible to another gNB or the 5GC, as specified in 38.401: The gNB-CU and connected gNB-DUs are only visible to other gNBs and the 5GC as a gNB. A possible deployment scenario is described in Annex A.
Getting there was indeed a painful exercise and we should not endanger this achievement.

Agreement with proposal 1) Follow the principle specified in 38.401: The gNB-CU and connected gNB-DUs are only visible to other gNBs and the 5GC as a gNB.
Ad Proposal 2)
Both solutions (i.e. per-PLMN interface, common interface) should use common transport for C-plane and RAN3 to specify based on such principle.

This proposal starts its argumentation referring to the LS from RAN in R3-191200 [1] which requested RAN3 to In particular, for disaggregated gNB, the work should progress on both the “common interface” and the “Per PLMN interface, and continues state that we should support per-PLMN interface, not CU-CP per PLMN. Otherwise, we fail to keep the fundamental principles and cause a lot of studies and changes in frozen Rel-15 specifications.
Probably this argumentation is the result of a naïve assumption, that discussions we had in the past on definitions of a logical RAN node and its relation to the broadcast Cell ID has already reached its final destination – we have not explicitly contributed at RAN3#103bis on that subject, as we have assumed that this was commonly understood. For the sake of clarity, for proof and for rehearsing, we would like to repeat the following quote of stage 2 38.300 statements which specifies this fact, one should read it a couple times until its real meaning becomes everyone’s second nature:
8.2
Network Identities

The following identities are used in NG-RAN for identifying a specific network entity:

-
AMF Name: used to identify an AMF.

-
NR Cell Global Identifier (NCGI): used to identify NR cells globally. The NCGI is constructed from the PLMN identity the cell belongs to and the NR Cell Identity (NCI) of the cell.

-
gNB Identifier (gNB ID): used to identify gNBs within a PLMN. The gNB ID is contained within the NCI of its cells.

This clear definition is part of the NG-RAN protocol specifications, and the respective statements can be also found in E-UTRA(N) specifications that defines the relation between the ECGI and the eNB ID.

These definitions are translated into a logical architecture, resulting in one logical eNB/gNB per broadcast NCGI/ECGI. In case of multiple PLMN ID broadcast per NR Cell Identity / E-UTRA Cell Identity, principles established the first time network sharing was introduced are followed, i.e. still only logical RAN entity is defined to own the cell.

This results in per Cell Identity logical RAN nodes and per Cell Identities interface instances.

To follow the logic in R3-192775, i.e. to not define per Cell Identity logical nodes and interface instances, would endanger any architectural assumptions followed so far for the interface definitions.

The proposal to support per-PLMN interface, not CU-CP per PLMN. represents a contradiction, as a CU, being part of a disaggregated gNB can only exist on a per PLMN(group)/Cell Identity basis, as the specification of the relation between Cell Identities and node identities shows.

In R3-191713, we tried to depict the different approaches, from which we clearly identified the 2nd approach to be out of the race. We do not understand, why this is back now:
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Approach 1: “Per PLMN(group)/Cell Identifier interface, separate signalling transport”, Xn/X2 case.
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Approach 2: Common logical node, common interface instance.
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Approach 3: “Per PLMN(group)/Cell Identifier interface, common signalling transport”.

There is no such approach possible as a common gNB-CU as stated in R3-192775. And we are not talking about physical realisations like hinted in the “approach 1” figure, where a grey box is drawn around the protocol terminations. We are talking about the logical model behind a interface definitions.

Disagreement with Proposal 2
The per-PLMN interface with separate, per PLMN signalling transport represents the canonical realisation of shared network with multiple Cell-ID broadcast.
Assuming a single gNB behind multiple Cell Identity broadcast contradicts architectural assumptions upon which interface definitions have been based so far.
Ad Proposal 3)
TPs for alignment of stage 2 specifications, based on the common transport, are submitted for agreement in R3-192776 (TS 38.300), R3-192777 (TS 36.300) and R3-192778 (TS 38.401).
The LS in [1] clearly requests RAN3 to progress on both the “common interface” and the “Per PLMN interface”. 

It is of course a very elegant way to show how small changes to the endorsed baseline CRs can be made to end up at the argued goal (see draft proposed CR in R3-192776 for TS 38.300):

Xn-C interface instances terminating at NG-RAN nodes sharing the same physical radio resources share the same signalling transport resources. Xn-C interface signalling provides information destined for multiple logical nodes in a single XnAP procedure instance.

In light of the architectural definitions discussed along proposal 2 and the common understanding that shared signalling transport is able to provide a solution for the “common interface”, the text proposals for 38.300, 36.300 and 38.401 as submitted in R3-192776, R3-192777 and R3-192778

-
would contradict the task received by RAN,

-
would contradict the current architectural principles,

-
would contradict agreements achieved during RAN3#103bis, 

-
would slow down the standardisation process, 

-
would endanger the stabilisation of RAN3 specifications, 

-
would remove the canonical realisation of shared network with multiple Cell-ID broadcast 

-
are lacking of any evidence in argumentation.
The proposal to support per-PLMN interface, not CU-CP per PLMN. represents a contradiction, as a CU, being part of a disaggregated gNB can only exist on a per PLMN(group)/Cell Identity basis, as the specification of the relation between Cell Identities and node identities shows in the quoted specification text above from TS 38.300.

Disagreement with Proposal 3
Disagreement with TPs following proposal 2 in R3-192776, R3-192777, R3-192778, mainly due to neglecting the task from TSG RAN and architectural principles.
Ad Statement) But having multiple logical CU-CP nodes via independent transport controlling one cell or one DU will require a lot of studies and impacts on other WG specifications including SA. We believe it is not possible to complete this in short manner, like in one or two quarters.

This statement is really disappointing, after all the discussion we have had in the past. Let us try to explain how the architectural principles of NG-RAN and E-UTRAN, principles we have developed already for UTRAN in Rel-99, are to be understood:

-
a logical node’s identity is derived from the Cell Identity.

-
if there is more than one Cell Identity broadcast, each Cell Identity relates to a logical node

-
in case of a disaggregated gNB, this results in more than one logical DU and more than one logical CU per Cell Identity broadcast in a RMSI resource.

-
there are separate logical interface instances in between different logical entities, especially different F1 interface instances in between different CU-DU pairs of logical nodes.

-
following this well known principles should be possible for long term delegates as the ones involved in the discussions.

We would like to show in brief how the claimed open issues are solved:

-
System Information handling, including PWS, …

-
As discussed in the past, there are two types of system information: PLMN specific and common one. For the PLMN specific system info, there should not be any issue, as each CU-CP is able to control the content. For common system info, it may turn out in the future, that per-PLMN entries are needed, which will turn the common system info into PLMN specific info. For the remaining common one, either the sharing operators would need agree on a common set of parameters to be broadcast or have to agree on a “master” PLMN that takes the decisions. In any case, this is not part of the interface specification, which only provides the means to convey information, not how to control the relation of several interface instances.
-
how to handle PLMN addition, removal

-
As discussed at RAN3#103bis, all interface specifications provide the possibility to Setup an interface instance via a dedicated procedure. Only F1AP does not support removal of the interface instance, which can be easily introduced, and was introduced in the proposed CR in R3-192832.
-
message selector: node index, PLMN index

-
Also this was discussed at RAN3#103bis and delegates were invited to make up their mind on the obvious solutions for UE-associated (mapping UE xAP ID IEs to interface instances) and non-UE-associated signalling (mapping Transaction IDs, Node IDs etc to interface instances). Some of the APs would have to add new IEs, some already contain “re-usable” IEs. The principles of our approach are outlined in R3-192832ff.
-
how to handle Reset

-
Reset was also discussed at RAN3#103bis. Our approach to it is that partial reset can follow principles from UE-associated signalling, while “complete” Reset can follow principles from non-UE-associated signalling principles.
-
F1/E1-specific aspects: Initial registration, RRC re-establishment, cell status report, cell activation/deactivation, …

-
The E1 interface is not affected at all, this should be clear from the architectural principles, where each CU-CP interfaces to its own CU-UP.

-
Solutions for Initial Registration, re-establishment etc are known already since a couple of meetings and have not been commented. So we assume that companies participating in this discussion have at least acknowledged their existence. Just removing them from endorsed BL CRs is for sure not an appropriate way of commenting those solutions.
-
fragmentation of L3 RRM resources

-
Weren’t RRM topics in the context of RAN-sharing, like for RAN aspects of slicing, supposed to be a pure implementation matter? Why should that be different now with RAN sharing with multiple Cell-ID broadcast.
-
UE related aspects (e.g. calculation of shortMAC-I, which requires knowledge of the cellIdentity of the first PLMN-Identity in the PLMN-IdentityInfoList broadcasted in SIB1 of the target cell)

-
We have agree last time that we go forward with allowing the serving CU-CP to know the complete SIB1 content. This is realised in the F1AP CR in R3-192832.
-
OAM aspects (e.g. how to control cell, coordination with CU-CP, CU-UP)

-
OAM aspects are part of SA5 work. SA5 work always followed architectural principles agreed at RAN3 and never failed to do so.
Disagreement with the statement that multiple logical CU-CP nodes via independent transport controlling one cell or one DU will require a lot of studies
There are no studies necessary any more, as all the issues are solved. If someone complains about the tight timeline, we would agree about the tightness, but we basically solved all the issues already at RAN3#103bis in offline discussions, three week of digestion of a delicious 5 course meal should be sufficient.
Ad Statement) But having multiple logical CU-CP nodes via independent transport controlling one cell or one DU ... impacts other WG specifications including SA.
Disagreement with the statement that TSG SA needs to be involved in RAN internal interface discussions
Thanks to a reasonable work-task split among TSG SA and TSG RAN, RAN internal matters do not affect an TSG SA work.

Ad Statement) But having multiple logical CU-CP nodes via independent transport controlling one cell or one DU ...  is not possible to complete this in short manner, like in one or two quarters.

Disagreement with the statement that adding protocol features to RAN internal interfaces is not possible in due time:
We would like to remind the proponents of R3-192775 that we have proposed to shift work on network sharing to Rel-16 with a proper Work Item setup. Arguing that the brainwork for such to achieve in a single quarter would come along with some aching is understandable and confirmed, but it is possible to close all the issue from a standards perspective.

3
Conclusion and Proposals
We have discussed R3-192775 which departs from endorsed BL CRs and common understanding achieved during RAN3#103bis.
In Summary:

Ad Proposal 1)
All the specifications in Rel-15 must follow the agreed principles (architecture, no visibility of internal configuration within gNB to other interfaces) even for RAN sharing.
Agreement with proposal 1) Follow the principle specified in 38.401: The gNB-CU and connected gNB-DUs are only visible to other gNBs and the 5GC as a gNB.
Ad Proposal 2)
Both solutions (i.e. per-PLMN interface, common interface) should use common transport for C-plane and RAN3 to specify based on such principle.

Disagreement with Proposal 2
The per-PLMN interface with separate, per PLMN signalling transport represents the canonical realisation of shared network with multiple Cell-ID broadcast.
Assuming a single gNB behind multiple Cell Identity broadcast contradicts architectural assumptions upon which interface definitions have been based so far.
Ad Proposal 3)
TPs for alignment of stage 2 specifications, based on the common transport, are submitted for agreement in R3-192776 (TS 38.300), R3-192777 (TS 36.300) and R3-192778 (TS 38.401).
Disagreement with Proposal 3
Disagreement with TPs following proposal 2 in R3-192776, R3-192777, R3-192778, mainly due to neglecting the task from TSG RAN and architectural principles.
Ad Statement) But having multiple logical CU-CP nodes via independent transport controlling one cell or one DU will require a lot of studies.

Disagreement with the statement that multiple logical CU-CP nodes via independent transport controlling one cell or one DU will require a lot of studies
There are no studies necessary any more, as all the issues are solved. If someone complains about the tight timeline, we would agree about the tightness, but we basically solved all the issues already at RAN3#103bis in offline discussions, three week of digestion of a delicious 5 course meal should be sufficient.
Ad Statement) But having multiple logical CU-CP nodes via independent transport controlling one cell or one DU ... impacts other WG specifications including SA.
Disagreement with the statement that TSG SA needs to be involved in RAN internal interface discussions
Thanks to a reasonable work-task split among TSG SA and TSG RAN, .RAN internal matters do not affect an TSG SA work.

Ad Statement) But having multiple logical CU-CP nodes via independent transport controlling one cell or one DU ...  is not possible to complete this in short manner, like in one or two quarters.

Disagreement with the statement that adding protocol features to RAN internal interfaces is not possible in due time:
We would like to remind the proponents of R3-192775 that we have proposed to shift work on network sharing to Rel-16 with a proper Work Item setup. Arguing that the brainwork for such to achieve in a single quarter would come along with some aching is understandable and confirmed, but it is possible to close all the issue from a standards perspective.

In order to not endanger completion of the work on RAN sharing with multiple Cell-ID broadcast, we propose to agree on stage 2 CRs in R3-192981, R3-192983, R3-192986, on stage 2 CRs in R3-192842, R3-192833, R3-192835, and on a CR in R3-192984 for 36.422.

4
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