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1	Introduction
In this paper we provide discussion on the following open issues captured at RAN3#110-e.
- FFS whether CCO over Xn is signaled as separate per cell state information and SSB state information or whether each cell state reflect a specific SSB configuration
- FFS who decides that a coverage modification is needed: gNB-DU or gNB-CU
- FFS who decides how to modify the coverage: gNB-DU or gNB-CU
- FFS whether forwarding of collected MDT information over Xn is supported
2	Discussion
2.1	Support of SSB beam coverage optimization signalling over Xn
The related open issue is:
- FFS whether CCO over Xn is signaled as separate per cell state information and SSB state information or whether each cell state reflect a specific SSB configuration
as well as the following agreement:
- The CCO signaling over Xn supports SSB beam coverage optimizations. 

The main question relates to the whether the single Cell Coverage State index can cover both cell state information and SSB beam coverage information. In LTE this index can represent 15 different configurations (values 1-15), and in addition value 0 indicating that the cell is inactive. Still, in LTE, splitting and merging both in horizontal and vertical domains are in principle supported, e.g. State 1 = original cell layout , 2 = split in horizontal, 3 split in vertical, 4 split in both domains. This is to support dynamic network densification to create spatiotemporally capacity where it is needed. That is, a big cell is replaced by several small cells with new PCI and CRS, which are to be measured by the UEs.
NR includes SSB and CSI-RS, but cell-specific RS are no longer existing. Typically, for mobility and connection setup SSB-RSRPs are measured and internally in the UE transformed into a cell-specific RSRP for best cell selection.
If the number SSB-beams is changed in the cell, the cell-state is changed. Description of the scenario where two SSB-beams have been merged into a single new SSB may be described at cell level using a single index similar to the supported LTE scenarios. The most basic solution therefore seems to be to link the SSB-beam configuration with the cell coverage state, which could simply be achieved by enhancing the semantics description Cell Coverage State IE in line with the following:
	>Cell Coverage State
	M
	
	INTEGER (0..FFS, …)
	Value '0' indicates that the cell is inactive. Other values Indicates that the cell is active and also indicates the coverage and SSB beam configuration of the concerned cell.
	-
	



[bookmark: _GoBack]However, if it is needed to additionally support independent reshaping of the SSB-beams, the total number of states might explode. This could be solved by introducing beam coverage state information, which could be represented by a list of beam coverage state indices i.e. one coverage index per beam.
Observation 1: In a basic NR CCO solution the SSB-beam configuration is linked with the cell coverage state. Support of independent reshaping of SSB-beams on top of cell coverage change would require Xn signalling of a list of beam coverage state indices.
A possible way forward could be to support basic NR CCO solution in Rel-17.
Proposal 1: Introduce support of  basic NR CCO solution in Rel-17, where the SSB-beam configuration is linked with the cell coverage state.
2.2	Triggering of coverage modification
The related open issue is:
- FFS who decides that a coverage modification is needed: gNB-DU or gNB-CU
If we follow the LTE approach with flexible network densification, the central node (gNB-CU) should take this decision since it is often a trade-off on a larger scale that needs to take into account limited BB resources from the BB resource pool. Also, SSB-beam shaping has to be adapted among cells from different nodes/TRPs (gNB-DUs).
From the capacity/coverage trade-off perspective (RAN elasticity), the load concentrations are detected in the DU and even on CSI-RS beams which are used. However in NR, capacity is covered by the small CSI-RS beams while coverage is covered by the SSB beams. This trade-off capacity vs. coverage is not working if SSB beam changes don’t have impact on CSI-RS beams.
Observation 2: In NR, coverage and capacity are covered by different beam granularity which does not allow the same coverage/capacity trade-offs as in LTE.
Proposal 2: Triggering of the coverage modification should be done by the gNB-CU.
2.3	Execution of coverage modification
The related open issue is:
- FFS who decides how to modify the coverage: gNB-DU or gNB-CU
According to earlier agreements the NR CCO solution will follow the LTE baseline and hence be based on pre-defined sets, which simplifies the evaluation of how the coverage modification is done. Also, in line with the discussion under section 2.2, the gNB-CU may need to take decisions that involve limited BB (gNB-DU) resources, and it should therefore also take the decision how to modify the coverage.
Proposal 3: The gNB-CU takes the decision how to modify the coverage
2.4	Forwarding of collected MDT information over Xn
The related open issue is:
- FFS whether forwarding of collected MDT information over Xn is supported
MDT was designed for centralized processing in the TCE, and logged MDT is even transparent for the gNB. We therefore believe this information should not be transferred over Xn.
Proposal 4: MDT information should not be transferred over Xn.

3	Conclusion
We have made the following observation and proposals:
Observation 1: In a basic NR CCO solution the SSB-beam configuration is linked with the cell coverage state. Support of independent reshaping of SSB-beams on top of cell coverage change would require Xn signalling of a list of beam coverage state indices.
Proposal 1: Introduce support of  basic NR CCO solution in Rel-17, where the SSB-beam configuration is linked with the cell coverage state.
Proposal 2: Triggering of the coverage modification should be done by the gNB-CU.
Proposal 3: The gNB-CU takes the decision how to modify the coverage
Proposal 4: MDT information should not be transferred over Xn.

