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1   Introduction
During the Multi-RAT joint coordination discussion in RAN3#85 meeting, the semi-static spectrum reallocation solution based on planned radio resource usage schemes was agreed in [1]. In shared areas, spectrum resource coordination is needed to avoid the resource waste.

This contribution discusses the inter-RAT interference issue for GSM/LTE case and gives possible coordination solutions.
2   Discussion

For the GSM/LTE semi-static spectrum reallocation mechanism, LTE can change the bandwidth occupation by changing the system bandwidth or combination of carriers in a semi-static manner. And different clusters (e.g. urban area and rural area) may use different spectrum division between GSM and LTE. The interference issue that might appear in this scenario can be illustrated as in Figure 1.
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Figure 1.GSM/LTE inter-RAT interference issue
For the semi-static spectrum reallocation, it was agreed that the reallocation is in hours or days. Especially for the emergency case which requires a quick rollback of spectrum to GSM, LTE can stop the usage of shared spectrum immediately and locally because the shared spectrum is expected to be used as a secondary carrier and no LTE UE mobility performance was impacted.

Here we find the inter-RAT interference issue appears between GSM and LTE in the overlapped spectrum range of G/L between two clusters. 

At the cluster border, if the spectrum allocated to LTE in cluster A is allocated to GSM at a neighbouring cluster B, inter-site inter-RAT interference appears.  
The traditional way to resolve this interference is planning a buffer zone between two RATs, as depicted in Figure 2. The buffer zone solution is to separate the inter-RAT interference in space domain, in a planned manner. In the buffer zone area, neither LTE nor GSM can use the shared spectrum, which results in a waste of resource.
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Figure 2.Buffer zone solution
2.1   Solution: Inter-RAT interference coordination
In order to avoid the spectrum resource waste, inter-RAT interference coordination can be used to avoid the inter-RAT interference in the shared spectrum, as depicted in Figure 3. Each LTE cell in the buffer zone area can make use of the overlapped spectrum in a coordinated manner with the neighbouring GSM cells within its coordination area. For those LTE cells close to the Cluster B (e.g. Cell 3) with more GSM cells involved in the coordination area, less resource are left for LTE. And for those cells farer away to Cluster B (e.g. Cell 2), less GSM cell need to be coordinated and more resource are available for LTE. After a certain distance (usual buffer zone width), all the overlapped spectrums can be used by LTE, as LTE cells within Cluster A (e.g. Cell 1).
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Figure 3.Inter-RAT coordination with neighbour cell

In this coordination manner, inter-RAT information should be exchanged between GSM and LTE, each GSM cell within the cluster B is assigned with the fixed TCH configuration, and its assigned resource in frequency domain or time domain is also planned (for example TCH 1, 2, 3 in time period of 8:00~15:00, and TCH 1 for left hours), with these information exchange, LTE eNB can combine the GSM frequency usage by the involved cells and their planed allocations. 
3   Conclusion / Proposals
In this contribution, we discussed the G/L inter-RAT interference issue in the semi-static spectrum reallocation solution. It is proposed RAN3 to agree the following proposal:

Proposal 1: it is proposed RAN3 to agree to capture the solution for G/L inter-RAT interference in section 5 in an informative Annex. The exact TP is proposed in the way forward document R3-150025.
4   Reference

[1] 3GPP TR37.870, “Study on Multi-RAT joint coordination (Release 13)”.
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