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1. Introduction
An LS has been sent from RAN3 to ask RAN1 advice on how to make the Rel-8/Rel-9 and Rel-10 ICIC mechanisms coexist [1]. Because the coordination is done in frequency domain in Rel-8/Rel-9 but in time domain in Rel-10, there exists some unclarity in the resources in which the frequency and time domain ICIC mechanisms overlap with each other. For example, we can consider the case where high-interference is indicated in some frequency resources while time domain ICIC message indicates some low-interference subframes. It is not clear in this example what assumption is applicable to the recipient cell for the resource at which the frequency and time domain ICIC messages overlap.
This contribution provides some considerations on the coexistence of frequency and time domain ICIC.

2. Discussion
In order to demonstrate the overlap of frequency and time domain ICIC, we assume that eNB1 sends ABS pattern together with RNTP (relative narrowband transmission power), UL HII (high interference indication), and UL IOI (interference overload indication) to eNB2. We also assume that DL subframe n is configured as ABS. By [2], ABS has the following properties:
· UEs can assume the following:

· All ABSs carry CRS

· If PSS/SSS/PBCH/SIB1/Paging/PRS coincide with an ABS, they are transmitted in the ABS (with associated PDCCH when they SIB1/Paging is transmitted)

· Needed for legacy support

· CSI-RS transmission is transmitted in ABS

· No other signals are transmitted in ABSs 

· If ABS coincides with MBSFN subframe not carrying any signal in data region, CRS is not present in data region 

· MBSFN subframe carrying signal in data region shall not be configured as ABS 

We first consider the interpretation of RNTP in DL subframe n. The description of RNTP is as follows [4]: Each position in the bitmap represents a nPRB value (i.e. first bit=PRB 0 and so on), for which the bit value represents RNTP (nPRB), defined in TS36.213. 

Value 0 indicates "Tx not exceeding RNTP threshold". 

Value 1 indicates "no promise on the Tx power is given"
This RNTP interpretation cannot be directly applied to the PRBs in DL subframe n because ABS is configured in this subframe. As configuring ABS means no PDSCH transmission (with a few possible exceptions), it is reasonable for eNB2 to expect that all the PRBs will experience low interference from eNB1. In DL subframe n which is configured as ABS by eNB1, eNB2 can do PDSCH scheduling without being concerned by the interference from eNB1 regardless of the RNTP message. Figure 1 illustrates this example.
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Figure 1. An illustration of sending both ABS and RNTP to a neighboring cell.
Then, we consider the interpretation of UL HII in UL subframe n+k for which UL grant is to be transmitted in DL subframe n that is configured as ABS by eNB1. The description of UL HII is as follows [4]: Each position in the bitmap represents a PRB (first bit=PRB 0 and so on), for which value ‘"1" indicates ‘high interference sensitivity’ and value "0" indicates ’low interference sensitivity’. However, as no UL grant is transmitted in DL subframe n, UL subframe n+k becomes a blank subframe in the eNB1’s cell (some exceptions may exist if periodic UL transmission like CSI reporting, SPS, and SRS is configured). Thus, it is reasonable for eNB2 to assume that, in UL subframe n+k, its PUSCH will not suffer from inter-cell interference caused by UEs in the eNB1 cell. In other words, eNB2 can do PUSCH scheduling with assuming no UL interference from eNB1’s cell in UL subframe n+k which is granted by DL subframe n. Figure 2 illustrates such a case.
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Figure 2. An illustration of sending both ABS and UL HII to a neighboring cell.

Finally, we consider the interpretation of UL IOI in UL subframe n+k. UL IOI describes how much UL interference is observed in eNB1 for each PRB. Similarly to the UL HII case, there will be no PUSCH transmission in eNB1’s cell in UL subframe n+k, so eNB2 is free to use the whole PRB without worrying about the UL interference to eNB1. This implies that eNB2 can assume that low UL interference is indicated in all the PRBs  in eNB1.
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Figure 3. An illustration of sending both ABS and UL IOI to a neighboring cell.

3. Conclusion
We discussed in this contribution about how Rel-8/9 frequency domain ICIC and Rel-10 time domain ICIC can coexist. We considered the case of sending both Rel-8/9 and Rel-10 ICIC messages are sent to a neighboring cell, and the following observations have been made:
Observation 1: In a DL subframe which is configured as ABS, the recipient cell can assume that low transmission power is promised in all the PRBs by the sender cell irrespective of the received RNTP message.

Observation 2: In a UL subframe whose UL grant is to be transmitted in a DL subframe configured as ABS, the recipient cell can assume that

· Low interference is promised in all the PRBs by the sender cell irrespective of the received UL HII message.

· High interference to the sender cell is allowed in all the PRBs irrespective of the received UL IOI message.
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