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Decision/action requested

Please discuss and endorse
2
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Rationale

Coverage area as defined in service profile of 3GPP TS 28.541 referrs to a Geographical Area, e.g. geographic region. The 5G core network assigns multiple Tracking Areas (TA) to one Registration Area (RA) for a UE when the UE registers to the 5G network. Especially the TAs assigned to the RA of a UE should belong to TAs allocated to network slices identified by the configured/subscribed/allowed S-NSSAI list (NSSAI) of the UE. Therefore, the coverage area in service profile need to be mapped to the TA list assigned to cells which are selected to support the slice coverage area.

TA represent a group of cells, where each cell is assigned to exactly one Tracking Area Code (TAC) or synonymously Tracking Area Id (TAI). This specific grouping of cells has been introduced to minimize the signaling:

•
When paging a UE, the core network needs to know the location of the UE with the granularity of the RA only, which is a set ot TAs. Therefore, the core does not need to know the individual cell where the UE is camping, and as consequence the RAN does not need to send an RA update to the core for each handover into another cell, but only if the UE moves into another RA. The bigger the area, the less signaling for RA update. However, the network must send a paging request for the UE to all cells of the RA. The bigger the RA, the more signaling for paging. Therefore, there is an optimal size of a TA/RA; this optimum depends on the traffic pattern and the mobility pattern of the UEs.

•
All cells in a TA must support the same set of slices. As long as a UE moves within a TA, the UE is able to notice from the system information broadcast (SIB1) the same TAC and knows that it will be able to use the same slices. Therefore, the UE can be sure that it does not need to re-negotiate the supported slices. This impatcs the assingment of TAs for RAN source optimization.  
Observation 1: 

The assignment of TA(s) to cells is subject to network planning and optimization. Simply translating a given geo area to TA(s), without considering statistics or forecasting, could potentially cause performance degradation issues and resource efficiency problems, especially when:  (i) each cell can only be associated to a single TA at a time and (ii) an S-NSSAIList configured in all cells that form a TA should be same. This may raise the following problems: 

· Cannot reach the goal of minimizing uplink signaling load (e.g. TA/cell/RA update) if each TA or RA is too small

· Cannot reach the goal of minimizing downlink signaling load (e.g. paging) if each TA or RA is too large

· Cannot satisfy coverage requirement if all TAs allocated to the slice cannot cover  required area of service 

· Over committed if TAs allocated to the slice cover a larger area than what is expected

· Conflict with/impact other slices sharing the same cells/TAs

In 5G the minimization of signaling might additionally be achieved by assigning multiple TAs to one RA, with respect to a particular UE. In other words, currently the core network dynamically defines per each UE a RA as a set of TAs. Consequently, it might be possible that the TAs in 5G are very small, even as small as a single cell. This factor needs also to be considered when planning and assigning TAs to a slice during the slice commissioning phase.  

The problem of grouping cells to optimized TAs and of grouping TAs to routing areas is complicated by the fact, that a geographical area might be covered by multiple cells. These cells might support the same set of slices but depending on the need of the operators these cells might support different sets of slices. Taking into account the rules, that allow the possibilities for the grouping of cells to TA and grouping of TA to RA, the number of possible combinations to assign TA and RA is very high. Hence, it is far from trivial to find an optimal assignment. Therefore, new MDAS feature(s) would be needed to perform these optimization tasks.

Observation 2:
Multiple RAN network slice subnets from one or more RAN network slice subnet providers may be required to satisfy the coverage area requirement of a network slice. 
Observation 3:
The E2E network slice provider may have no knowledge to associate a geographic area to TAs hence mapping from geo area to TA(s) need to be supported by RAN network slice subnet provider.
Proposal:

1. As show in figure 1, after received network slice create/update request from network slice consumer (NSC), the network slice producer (NSP) could utilize a cross domain MDAS producer to assist in breaking down the coverage area to sub geo areas supported by one or more RAN network slice subnet producers (NSSPs), and call the NSSP one by one to create RAN network slice subnet to support service in each sub area. Finally, NSP stitches RAN network slice subnets and optionally CN and TN network slice subnets to construct a network slice and return the distinguish name of the object to the NSC.
Based on historic data from RAN domain, CN domain and/or NSP, the cross domain MDAS producer analyzes the coverage area, breaks down the coverage area to multiple sub geo areas and maps each sub geo area to related RAN NSSP.
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Figure 1: break down coverage area of a network slice to sub areas

2. As show in figure 2, after received network slice subnet create/update request from NSP, the RAN network slice subnet producer (NSSP) could utilize a RAN domain MDAS producer to assist in mapping geo areas to TAs, and provision related cells based on the analytics report.

Based on historic data (e.g. cell/RF location, load, isolation requirements of Network Slices (identified by S-NSSAI) on the cells, etc.), RAN domain MDAS producer selects cells fitted in sub geo area(s). 

· If the selected cells are not assigned any TAC, new TA(s) would be created and TACs are assigned to related cell(s). 

· Otherwise, if the cell(s) were already assigned TAC(s), and existing TAs can satisfy the (sub) geo areas and other requirements, the fitted existing TA(s) will be selected. 

· If existing TA(s) cannot satisfy the new requirements, or existing Network Slice (identified by S-NSSAI) could be negatively impacted, MDAPS-RAN may propose to update cells to offload S-NSSAI from the free/spare cells (in case the existing service will not be impacted), and re-plan TACs and assign new TAC(s) to the cells.

According to selected/assigned TACs, RAN domain MDAS producer generates a list of mapping of geo area to TAs, and association between cells and TACs. 

Note: a cell can only be associated to one TA. A common S-NSSAIList should be configured in all cells in the same TA.
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Detailed proposal

Add new use case or enhance Slice Coverage Optimization use case in MDAS to support optimized TA assignment and allocation, please see pCR on TR 28.809
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