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1 Introduction

RAN1 has recently received an LS from RAN3 [1]:

	1. Overall Description:

RAN3 currently assumes that Rel-8/Rel-R9 inter-cell interference coordination (ICIC) and the new functionality (Almost Blank Subframe) introduced within the scope of the Rel-10 Enhanced ICIC work item may coexist in the network.

In order to address potential issues linked to above, RAN3 would like to ask advice from RAN1 if there are any particular aspects that need to be taken into account when considering possible coexistence. As an example of such a scenario, a situation can be given where a macro cell has designated an ABS pattern and a pico cell within its coverage reports RNTP to the macro cell.

2. Actions:

To TSG RAN WG1: RAN3 kindly requests RAN1 to provide advice on how to make the Rel-8/Rel-9 and Rel-10 ICIC mechanisms coexist.


In this contribution, we will discuss the necessity and possibility of the coexistence of the frequency-domain (FD) based ICIC and time-domain (TD) based ICIC (also referred to as eICIC in Rel-10).

2 Discussion

2.1 Necessity of the coexistence of FD and TD ICIC
The first question for RAN1 is that whether it is necessary for a cell to perform FD and TD ICIC functions simultaneously. In our opinion, it is questionable if ICI can be effectively mitigated in all scenarios, if only TD ICIC is employed. More specifically, the ABS resources provided by the Macro eNB (MeNB) might not always meet the need for each Pico-eNB (PeNB), such that some PUEs cannot be protected by ABS. For example, based on the number of cell-edge PUEs, the PeNB requests for an ABS pattern containing 10 ABSs, but the MeNB can only provide an ABS pattern containing 8 ABSs. In this case, the PeNB should further apply FD ICIC in the non-ABSs, otherwise some of its PUEs will have to suffer from significant ICI.
Hence, we believe that the coexistence of FD and TD ICIC functions is necessary for at least some HetNet scenarios.
Proposal 1: The coexistence of FD and TD ICIC functions should not be precluded in Rel-10.

2.2 Possibility of the coexistence of FD and TD ICIC
The introduction of Rel-10 TD ICIC provides an enhanced way to mitigate the ICI in HetNet deployments. As discussed in the previous section, it is no harm to allow the coexistence of FD and TD ICIC functions. Naturally, when FD and TD ICIC functions coexist, the negative impact from one function to the other should be minimised.

In [2], it was observed that existing specification supports for the FD ICIC functions, such as RNTP, HII and OI, are not expected to impose a significant influence on TD ICIC functions, if the eNB can properly interpret the received information. More specifically, since the aggressor MeNB will avoid transmissions in its ABSs, it is meaningless for it to exploit the RNTP received from the victim PeNB in the ABSs. Therefore, as long as the MeNB is able to interpret the received RNTP in a proper manner, i.e. consider it useful only in non-ABSs, the TD ICIC will not be impacted by FD ICIC. Similar conclusion can be made in the case of HII and OI in the UL. For instance, the PeNB will benefit from the HII sent by MeNB in non-ABSs for implementing efficient coordinating scheduling.
On the other hand, in previous RAN1 investigations, it was observed that the DL geometry is sufficient for ensuring the performance of cell-edge PUEs even without power boosting. Therefore, comparing the DL power distribution of PeNB in ABSs and non-ABSs, the difference is expected to be insignificant. In other words, TD ICIC will not significantly influence the FD ICIC function in the DL case. Similar conclusion can be made in the UL case, where the interference distribution from PUEs is not expected to vary significantly due to the employment of TD ICIC.
Based on the above analysis, we conclude that FD ICIC can be exempt from the impact from TD ICIC and vice versa, if the MeNB can appropriately interpret the received RNTP [2].
Hence, it is fully possible to have FD and TD ICCI coexist in HetNet scenarios. In practice, for instance, the FD ICIC function may be applied in non-ABSs for further mitigating the ICI, and thus improving the achievable system performance.
Proposal 2: From RAN1’s perspective, the FD and TD ICIC functions can coexist without any further standardization effort. It is suggested that RAN3 should ensure that the RNTP sent from the victim PeNB to the aggressor MeNB should be properly interpreted.
3 Conclusion

In this contribution, we have discussed the necessity and possibility of the coexistence of FD and TD ICICs. Our proposals are summarized below:
Proposal 1: The coexistence of FD and TD ICIC functions should not be precluded in Rel-10.
Proposal 2: From RAN1’s perspective, the FD and TD ICIC functions can coexist without any further standardization effort. It is suggested that RAN3 should ensure that the RNTP sent from the victim PeNB to the aggressor MeNB should be properly interpreted.
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