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1. About the NGMN Alliance
The NGMN Alliance is an industry organization of leading world-wide Telecom Operators, Vendors and Research Institutes (see www.ngmn.org) and was founded by international network operators in 2006. Its objective is to ensure that the functionality and performance of next generation mobile network infrastructure, service platforms and devices will meet the requirements of operators and, ultimately, will satisfy end user demand and expectations. The NGMN Alliance will drive and guide the development of all future mobile broadband technology enhancements with a focus on 5G. The targets of these activities are supported by the strong and well-established partnership of worldwide leading operators, vendors, universities, and successful co-operations with other industry organisations.
2. NGMN study on small cell cost sharing
There is a long held vision of very high capacity networks using small cells in areas of high demand. With the expected availability of large quantities of mmWave spectrum for 5G, this opportunity in principle becomes even greater. But the economics of small cell deployment have proved very challenging in practice – and this challenge will only increase at mmWave frequencies, where coverage of an individual cell is typically even smaller. Unless the industry can find ways to reduce the per cell building, operation and maintenance costs, the opportunity to build out small cell networks using mmWave spectrum will be severely constrained.

NGMN therefore carried out a study to identify and assess different approaches to improving the economics of small cells through some form of cost sharing between operators (with NR small cells typically anchored to a NR or E-UTRA coverage layer). This study was carried out as part of a wider project called “Spectrum and Deployment Efficiencies”. At present, only an NGMN-internal report has been produced, but we expect to publish external reports soon.
3. Secondary node sharing
In the study described above, as well as recognising the value of infrastructure sharing, we identified an architectural approach that we believe could be important and beneficial. This architectural approach is based on MOCN sharing, but specifically tailored to the small cell use case. It aims to achieve the greater cost savings of MOCN sharing, while addressing regulator concerns about the reduction in competition that MOCN sharing may bring.

The key element of this approach is to embrace MOCN sharing, but only for high frequency (particularly mmWave) small cells. We anticipate that these small cells will primarily be used in a dual connectivity architecture, as secondary nodes in combination with a low frequency (anchor layer) master node. We therefore believe that there is value in secondary node sharing: a single small cell, shared between multiple MNOs, working as a secondary node in conjunction with the master nodes of multiple MNOs simultaneously.

This concept is illustrated in Figures 1, 2 and 3 below. These figures all show a common fibre ring being used for backhaul and inter-node signalling, but of course other bearers may be used. Also, all of these figures show only two operators sharing, but the concept can clearly extend to three or more. Each operator, independently, could implement dual connectivity between two NR nodes (NR-DC), or EN-DC (Option 3), or NGEN-DC (Option 7); Figures 1–3 show some of the possible combinations, but clearly there are others.
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Figure 1: Option 3 for both MNOs
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[bookmark: _Ref19189790]Figure 2: Option 2 with dual connectivity for both MNOs
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Figure 3: Option 2 with dual connectivity for one MNO, option 7 for another

We believe that secondary node sharing will enable more high capacity small cells to be built, alleviating congestion and improving customer experience. It still allows MNOs to compete on coverage and mobility (and if only some of the spectrum is shared – which could make sense, for instance, in mmWave bands where several hundred MHz is likely to be available – could also allow MNOs to compete on capacity in particular areas).
4. Requested actions
We kindly invite 3GPP RAN3 to:
(a) recognise secondary node sharing as a valuable architecture, and accommodate it in future standardisation work;
(b) advise NGMN on whether RAN3 believes that secondary node sharing is already fully supported by 3GPP standards, or whether any new 3GPP standardisation work would be needed to support it;
(c) if any new 3GPP standardisation work is needed to support secondary node sharing, then consider carrying out such work;
(d) advise NGMN whether any additional considerations arise in the case of a distributed RAN architecture for the secondary node.
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