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1. Introduction

In RAN1#63 meeting, two approaches were discussed for UE-specific on/off configuration of SGH. 

· Approach 1: Disabling is across slots within one subframe
· Approach 2: Disabling is across slots and subframes
Below, we discuss whether disabling is across slots within one subframe, or across slots and subframes. 
2. Discussion 
OCC improves the orthogonality on MU-MIMO with different bandwidth and further throughput improvement is expected although the disabling of SGH among multiple MU-MIMO UEs is necessary. Although cell-specific on/off configuration of SGH is available to disable SGH in Rel-8/9, to apply it for MU-MIMO with OCC makes the cell planning complicated. Hence, UE-specific on/off configuration of SGH was agreed. To disable SGH among only such UEs can obtain the orthogonality among multiple MU-MIMO UEs and reduce the complexity of the cell planning.
For UE-specific on/off configuration of SGH, two approaches have been discussed as follow. Both approaches are simple due to similar operation as Rel-8/9 design. 
· Approach 1: Disabling is across slots within one subframe
· Approach 2: Disabling is across slots and subframes
From the agreement in the last meeting, only when the cell-specific configuration of SGH is enabled, the cell-specific configuration of SGH is overridden once UE-specific configuration of SGH is enabled. Hence, we compare approach 1 and 2 assuming the cell-specific configuration of SGH is enabled. 
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Figure 1 UE-specific on/off configuration of SGH 

2.1. Review of Rel-8/9 cell planning 
For SG assignment, a two-layered hopping/shifting pattern generation method with 17 SG hopping patterns and 30 SG shifts was agreed in Rel-8/9 as illustrated in Fig. 2 [1]. 
In the two-layered SG hopping/shifting pattern generation method, each pattern is generated by combining the SG hopping pattern and the SG shifts. In the method, 510 hopping/shifting patterns are generated by 30 SG shifts of 17 SG hopping patterns. Then, the shifted SG of the same SG hopping pattern can be allocated to the coordinated cells within the cell cluster as shown in Fig. 3. Therefore, among the coordinated cells within a cell cluster, the collision of SG number can be avoided and the inter-cell interference of UL RS is minimized due to sequence shifting. Meanwhile, among the cell clusters, the collision of SG number is randomized using different SG hopping patterns.

[image: image2.emf]17 SG hopping patterns

30 SG shifts

Hopping #1

(= no hopping)

Hopping #2 Hopping #17

Shifts #1 ~ #30 Shifts #1 ~ #30 Shifts #1 ~ #30

Generated 510 

hopping/shifting patterns

#1 ~ ~ #510


Figure 2 – Two-layered hopping/shifting pattern of sequence groups (from [1])
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Figure 3 Allocation examples of two-layered frequency hopping/shifting patterns (from [1])
2.2. Inter-cell Interference randomization 
Inter-cell interference within cell cluster

For Rel-8/9, the collision of SG number can be avoided among the coordinated cells within the cell cluster, i.e. different SG number is used among coordinated cells within cell cluster. However, for Rel.10, since some UEs use the different SG number in the cell by UE-specific on/off configuration of SGH, the collision of SG number occurs among even coordinated cells within the cell cluster. The collision of SG number is described in Fig.4. 
For approach 1, since SG number of the second slot is different according to UE-specific on/off configuration, the collision of SG number at the second slot occurs even if the cells are coordinated within a cell cluster. However, since SG number of the first slot is same regardless of UE-specific on/off configuration of SGH, the collision of SG number does not occur. While, for approach 2, SG number of both slots is different according to UE-specific on/off configuration, the collision of SG number occurs on both slots even if cells are coordinated within cell cluster. 
Hence, approach 1 is easier to avoid the inter-cell interference among coordinated cells within a cell cluster compared to approach 2. Note that assuming that only Rel.10 UEs are existed, by setting UE-specific off configuration of SGH to all UEs, the same SG number is not used among cells within cell cluster and the SG is randomized among cell clusters such as Rel.8/9 design. [image: image4.emf]・・・
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Figure 4 Inter-cell interference among cells within cell cluster
Inter-cell interference across cell clusters
In Rel.8/9, because it is difficult to coordinate the SG number among all cells across all cell clusters,  it is supported to randomize the collision of SG numbers among cell clusters by two-layered hopping/shifting pattern of SG as shown in Figure 2. This makes the SG assignments simpler because it is not necessary to consider the SG assignments on the neighboring cell cluster. 
For such SG assignments, there are some cases which the same SG number is assigned to the neighboring cell on the neighboring cell clusters as shown in Fig.5 because the SG number is not coordinated among cell clusters. For such cases, if approach 1 is adopted, the collision of SG number can be randomized similar as the Rel.8/9. However, if approach 2 is adopted, the collision of SG number can not be randomized and would continue the large inter-cell interference. Even in case CS hopping is used, it would not be sufficient for the randomization of inter-cell interference, especially for UEs with the large number of layer. We think this is rather big disadvantage of approach 2. 
In order to avoid the collision of SG number, i.e. assign the different SG number for the neighboring cells across cell clusters, approach 2 would require a complicated cell planning. 
Hence, we propose to adopt approach 1 from the inter-cell interference perspective and SG assignment complexity perspective. 
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Figure 5 Inter-cell interference among cells on different cell clusters
3. Conclusion

We discussed whether disabling SGH is (approach 1) across slots within one subframe, or (approach 2) across slots and subframes. Then, we observed Rel.8/9 design including SG shifting and SG hopping should be considered. Within a cell cluster (which consists of cells with the same hopping but different shift), approach 1 achieves less collision of SG number among cells. For across cell clusters, there is a possibility that the same SG shift is assigned to the neighboring cells in Rel.8/9 since continuous collision of SG number among cells across cell clusters is avoided by SG hopping in Rel.8/9. Even in this case, approach 1 does not require a complicated cell planning to avoid the collision of SG number among neighboring cells for SGH-disabled UE. From above merits, we propose to adopt UE-specific SGH disabling is across slots within one subframe. 
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