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1   Way Forward
In previous RAN3 meetings, the use cases of spectrum allocations were indentified i.e. spectrum holes in short term, long term and space. Static and semi-static spectrum reallocation solutions were also identified and evaluated. However, there is no consensus on the interference issue for spectrum reallocation because RAN3 is not the right place to assess any interference issue. To proceed the study item, which is planned to closed in this December, it is proposed RAN3 to agree the following proposal:
Proposal 1: Capture the following conclusion and the possible interference solutions in R3-143070 and R3-143071 as information Annex in the TR in the TR:

“RAN3 has discussed the scenario and possible solutions for spectrum holes. It was concluded that the planned schemes for static or semi-static spectrum reallocation can be configured via OAM, as described in section 6.1.2. In the planning phase, the inter-RAT interference should be taken into account when spectrum reallocation is applied especially if no (or a small) buffer zone is planned. However, RAN3 could not assess the impacts of the inter-RAT interference as they are out of its scope, nor conclude on possible solutions. Interference aspects could be evaluated in more appropriate RAN WGs.”
2   Text Proposals
******************************Text Proposals*************************************************
7
Conclusions

RAN3 has discussed the scenario and possible solutions for spectrum holes. It was concluded that the planned schemes for static or semi-static spectrum reallocation can be configured via OAM, as described in section 6.1.2. In the planning phase, the inter-RAT interference should be taken into account when spectrum reallocation is applied especially if no (or a small) buffer zone is planned. However, RAN3 could not assess the impacts of the inter-RAT interference as they are out of its scope, nor conclude on possible solutions. Interference aspects could be evaluated in more appropriate RAN WGs.
******************************Text Proposals*************************************************

Annex C: Interference Analysis on Spectrum Re-allocation (Informative)
Inter-RAT Interference in GSM/LTE spectrum Reallcoation

In the border of clusters of GSM/LTE spectrum reallocation, which apply different plans, the inter-site inter-RAT interference appears.  There are two possible ways for interference coordination, either via traditional buffer zone or via inter-RAT information exchange for interference coordination. The following figure shows the mechanism for interference coordination. Each LTE cell in the buffer zone area can make use of the overlapped spectrum in a coordinated manner with the neighboring GSM cells within its coordination area. For those LTE cells close to the Cluster B with more GSM cells involved in the coordination area, less resource are left for LTE. And for those cells farer away to Cluster B, less GSM cell need to be coordinated and more resource are available for LTE. After certain distance (usual buffer zone width), all the overlapped spectrums can be used by LTE.
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Figure A.3-1.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 other hours), with these information exchange, LTE eNB can combine the GSM frequency usage by the involved cells and their planed allocations. 

Inter-RAT Interference in UMTS/LTE spectrum Reallcoation

In the border of clusters of UMTS/LTE spectrum reallocation, which apply different plans, the inter-site inter-RAT interference appears. In uplink, when LTE UEs have high output power are close to the UMTS cell, the UMTS RTWP ramps and the RTWP control is triggered. However the RTWP control only suppress the output power of the UEs in its own cell, which may cause outage in the victim UMTS cell. Therefore it is necessary to resolve the uplink interference issue. There are three possible ways for interference coordination, via traditional buffer zone, or partial buffer zone, or via inter-RAT joint power control.

Partial buffer zone is to control the cell border according to the interference level from the other RAT. The victim cell suffering high inter-cell interference shall transmit the required control threshold to the inter-RAT neighbour, to restrict the scheduling of UEs in the other RAT. The transmitted information could be UE path loss threshold or RSRP threshold in LTE cell, or the path loss difference threshold between LTE cell and the victim UMTS cell.
Inter-RAT joint power control is to extend the uplink power control in UMTS and LTE to the inter-RAT domain. Since UMTS UE and LTE UE doesn’t have big difference in maximum output power level, it only requires the neighbouring inter-RAT cell to restrict the output power of the interference causing UEs. When UMTS RTWP or LTE IoT is high and triggers the interference control, the interfered RAT sends the interference coordination request to the other RAT. The other RAT should decrease the UL transmit power in the neighbouring by intra-RAT power control. The coordination request information can be the existing information in intra-RAT scenario, such as the RTWP value in UMTS system, and IoT value (high, middle, low in OI message) in LTE system.
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