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Decision/action requested

The group is requested to discuss the presented rationale and endorse the proposal.
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Rationale

SA5 Meeting #126 endorsed a discussion paper (S5-195917) proposing to introduce a means for a non-binary description of neighbor cell relations.
Essentially, 5G with its increased cell density in a Multi-RAT environment provides more opportunities for better network optimization, e.g. opportunities for joint transmission and the optimized selection of transmission points as well as opportunities for optimization of energy consumption through cell deactivations. These capabilities, however, require a good understanding of neighbor cell relationships as demonstrated by figure 1. In the figure: 
· Cell B1 is a neighbor to cells A1 and A2 but for energy savings, it is better to configure B1 as an energy saving helper to cells A1. This is only possible if the energy savings solutions has clear understanding of the differences in the degree of neighoriness of cell B1 to cells A1 and A2. 

· Cell B2 is a neighbor to all three coverage cells but it is evident (given the little coverage overlap to cell A1) that cell B2 is not a good candidate for Multi-Point Transmission with cell A1. It is a good candidate for cell A3 and may also be good for cell A2. The final decision as to which of the cells A1 and A2 should B2 be configured for Multi-Point Transmission depends on the understanding of level of overlap between cell B2 and the macro cells A2 and A3. 

[image: image1.emf]
Figure 1: Coverage overlap among cells and its consideration for advanced cell optimizations.
Currently, neighboourships are described with binary decisions, i.e. is a target cell T a neighbor to a source cell S or not? It is evident however that these advanced optimizations require more knowledge about the coverage relationship amont´g these neighbor cells. In other words, it is necessary to change the description of neighborliness from a descrete measure to a richer description e.g. as demonstrated by Figure 2.
Moreover, for a given coverage overlap, different decisions may be taken depending on whee the overlap is located. In Figure 1, for example although both cells B2 and B3 have the same overlap with cell A3, the two cells do not weigh the same regarding cell deactivation for energy savings. With cell B2 being close to the transmit point for cell A3, deactivating B2 would result is better spectral efficiency compared to deactivating cell B3. As such an, the neighbor cell relations description should be complimented with a indication of the location of the cell coverage overlap to the benfit of optimization algorithsm that needs to use such coverage location knowledge, e.g. the energy saving algorithm to chose to deactivate cell B2 befoe cell B3 strictly based on the location of their overlaps with cell A3.
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Figure 2: Comparison between current cell-relationship description and desired description for better optimizations
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Detailed proposal

Proposal #1: to extend the 5G NRM with an attribute that describes the degree of neighbourliness or cell coverage overlap between two cells.

Proposal #2: to extend the 5G NRM with an attribute that describes the point (location) that is the centre of the cell coverage overlap between two cells.

Proposal #3: to extend both the X2 & XN interfaces, specifically the the “X2 SETUP REQUEST” and “eNB CONFIGURATION UPDATE” procedures to support the exchange of this updated neighbor cell relationship description.
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