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1
Introduction

Support of RAN sharing with multiple Cell ID broadcast needs to be continued.

The current status of discussions is captured in the latest summary [2] from the last meeting and various documents, e.g. [2].

It should be also noted, that the whole discussion started as an optimisation of an RRC re-establishment scenario, where the new RAN node would need to “guess” the old node, effectively, as up to today, produce parallel UE Context requests.

2
On RAN sharing, deployments and logical architecture
2.1
RAN Sharing
According to TS 23.501 §5.18, 5GS supports MOCN (Multi Operator Core Network) scenario (only), where several operators share RAN resources.
As compared to MOCN defined for 3G and 4G (up to Rel-13), there are 2 kinds of MOCN configurations:

1.
single Cell-ID configuration

2.
multiple Cell-ID configuration

Single Cell-ID configuration refers to the “classical” MOCN configuration, which was defined up to Rel-13 for 3G and 4G. Such configuration foresaw to share not only cell radio resources but also Cell Identifiers and Tracking Area Codes, i.e. the same value for a Cell-ID / TAC was used by all operators, the cells and TAs could be only distinguished globally, i.e. as Cell Global Identities or TAIs, with the PLMN ID prefix. This required operators to co-ordinate those IDs.
Multiple Cell-ID configuration enables overcoming those restrictions: broadcast information associated with a single physical cell resource is able to indicate more than one Cell-ID / TAC pair, each of which associated with an operator’s network.
Observation 1
Multiple Cell-ID configuration removes the need of inter-PLMN co-ordination for Cell-ID and TAC allocation.
2.2
RAN Sharing deployments
Single Cell-ID configuration

The only deployment scenario for the single Cell-ID configuration required and supported was the case where the RAN was owned by a single operator and offered to other operators. The resulting architecture was a single RAN connected to several CNs

Multiple Cell-ID configuration

The multiple Cell-ID configuration offers several possibilities, but the most obvious is the one where several separate operator networks would logically operate their own networks. This is very much in line with the intention of this configuration option: Operators have the benefit of configuring and operate their own network, independent from configuration and operating strategies of other operator’s networks. Actual sharing of physical cell resources would work as for the “classical” MOCN scenarios, fixed or dynamic quotas would regulate the usage radio resources.

Multiple TAC / single Cell-ID configuration

One additional configuration is the possibility to share the numbering space of the Cell-IDs but have independent TACs assigned, which at least relieves the necessity to co-ordinate TAC values.

Support of CU/DU split deployments

For sure, all kind of deployment scenarios should be supported with the multiple Cell-ID configuration option, including CU/DU split deployments. We have shown in [2] that geographically distributed per-operator CUs represent the e additional items that would be needed to fully support a multiple Cell-ID configuration while retaining the current modelling of logical RAN nodes. It seems that such proposal is opposed by the view that instead a common interface should be supported. 
Observation 2
Single/Multiple Cell-ID configuration should be supported, as well as Multiple TAC/single Cell-ID configuration. It is probably too late to change the SIB structure supporting multiple Cell-ID broadcast
Support of a “common” interface

We will explain (again) why, in our opinion this is against the current architectural and protocol design principles.
2.3
Logical Architecture

In 4G and for 5G we have made a very conscious decision when designing Cell-IDs and their portion for the serving RAN node ID part. Cell-IDs and logical RAN node IDs are tightly coupled with each other.

The logical architecture foresees to exhibit logical nodes and interfaces in between them, logical nodes that present themselves by the cell identification derived from the cells they serve.
As an example, an eNB exhibits itself as a logical node towards the MME at S1 Setup, indicating its eNB ID which is the common part of the Cell-IDs the eNB serves. The same holds for NG-RAN nodes on the NG-C interface. The same holds for E-UTRAN nodes and NG-RAN nodes on the X2/Xn interfaces.
According to TS 23.501 §5.18, 5GS supports MOCN (Multi Operator Core Network) scenario (only), where several operators share RAN resources.

The “classical MOCN” scenario, with a single Cell-ID / TAC broadcast, differs from the multiple Cell-ID configuration, as it is part of the concept that the same logical node connects to different CNs (CN node pools owned by different operators), 

In the multiple Cell-ID configuration scenario, the different sets of PLMNs sharing the same Cell-ID/TAC constitute a logical EPS/5GS on their own, not only separating the EPC/5GC but also E-UTRAN/NG-RAN.

Observation 3:
Per current specification, a physical cell resource that broadcasts different Cell-IDs is associated with different logical nodes. Support of a “common” interface contradicts this principle.
3
How to proceed

Previous discussions seem to have provided the view that Rel-15 should make a choice between 

-
specifying the “common interface” approach, i.e. one interface instance inter-connecting multiple logical nodes and

-
specifying protocol additions to fully support multiple Cell-ID broadcast in CU/DU split deployments
We suggest to not rush into a decision, also given the fact that discussion in [2] revealed that we probably only scratched the surface of a wider field of necessary discussions. Further it does not seem that we can have consensus on prioritising work in this last meeting where such work should be done. 

It is also believed that initial deployments will not need optimisations for network sharing with multiple Cell-ID broadcast, therefore Rel-16 specification should provide optimised supported in time.

Rel-15 specifications would consequently not contain protocol functions optimised for all network sharing features. This might result in e.g. parallel initiation of UE Context retrievals, etc. 

Proposal 1:
Capture in the meeting minutes that RAN3 agreed to continue work on radio network sharing with multiple Cell-ID broadcast in Rel-16. Consequently, Rel-15 specifications to not provide protocol functions optimised for this feature.

Proposal 2:
Open a new Rel-16 work item, allowing sufficient meeting time to go through all the details of discussions presented so far.
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