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1
Introduction
The design of ABS pattern to be used for UE demodulation and CSI reporting tests was extensively discussed during both online and offline time in the last RAN4#59AH meeting, and then further continued over the RAN4 email reflector after the meeting. Unfortunately, no conclusion or way forward was reached.
In RAN1, it was agreed that the pattern for almost blank subframes will not be specifically defined and operators should choose/define their own pattern that is suitable to their deployment scenarios. It is also understood from [1] that the pattern period is required to be:
· FDD – 40ms

· TDD – 20ms for DL/UL configuration 1~5, 70 ms for DL/UL configuration 0, 60ms for DL/UL configuration 6

In this contribution, we provide our further considerations on the design of ABS patterns to be used for defining UE demodulation and CSI reporting performance requirements in RAN4.
2
Discussion
In the last meeting, a few consideration points and proposals have been brought out by companies attempting to finalise ABS pattern design for UE demodulation and CSI testing [2] – [6]. Below, we summarise some main points discussed so far.
1. Blanking rate of the ABS pattern, not to significantly reduce the overall throughput of a cell that applies the pattern.
2. Alignment to HARQ time line of 8ms for the protection of DL ACK/NACK signalling from UL PUSCH transmissions.
3. Giving allowance to UE to perform interference/channel estimation averaging across two consecutive subframes.

4. Protection to Pico DL subframe #0 and #5 in FDD where MIB/SIB-1/PSS/SSS signals are transmitted.
5. Following the usual demodulation and CSI test setup since Rel-8 where DL subframe #0 and #5 are reserved for MIB/SIB-1/PSS/SSS transmissions. This is to avoid test setup complexity having separate PRB allocation patterns for these two subframes.
While all of the above points are good and valid, and ideal to factor all of these into RAN4 test case design, however, some points may be more relevant in the real network operation than the actual verification of UE’s processing capability and correct implementation. When designing ABS patterns for RAN4 performance testing, blanking rate (Point #1) and alignment to HARQ time line (Point #2) seem to be less critical.
For the Point #1 above, it may be worthwhile to keep in mind the original intention of UE demodulation testing is to ensure that the UE can receive PDSCH transport blocks at certain throughput level. It is then reasonable to maximise this throughput by scheduling more downlink subframes, allowing verification of UE’s true performance in channel estimation, equalisation and data decoding. By having a higher throughput value in the requirement would certainly covers the case from using a lower blanking rate. To further ensure correct UE implementation and allowing a better performance in channel estimation at the same time, Point #3 seems quite feasible as long as some Tx gaps in the pattern are incorporated.
For the Point #2 above, it has some merit to align ABS pattern to the HARQ time line of 8ms in real network operation where there is UL PUSCH transmission. To match with the HARQ time line (well illustrated in [7]), it is proposed to use a 8ms based ABS pattern in [5]. The main drawback of 8ms based pattern is the mismatched to subframe #0 and #5 where MIB/SIB-1/PSS/SSS signals are transmitted. Constant protection to these signals cannot be guaranteed. One example of a 10ms based ABS pattern that can satisfy both the HARQ time line alignment of 8ms and the protection to subframe #0 and #5 would be [1010111010]. This however, would not allow for scheduling over two consecutive subframes (Point #3).
Unlike the real network operation, RRC connection messaging via UL PUSCH is required only at the initial setup stage in demodulation testing. After which, no more UL PUSCH transmission is necessary for the remaining test time. So as long as transmission of interference signal can be started only after the RRC connection is setup at the beginning of the test, the protection of DL ACK/NACK signalling in Point #2 is no longer a real concern in performance testing. This certainly can be easily set up in RAN5 test procedure.
Taking the above considerations, the proposed 10ms based ABS pattern and the scheduling patterns in [4] (copied below for convenience) are still quite suitable to fulfil the main points and our test purpose in discussion. If blanking rate is still a concern, it can be reduced although not ideal. But design of the patterns should be based on 10ms at least.
Proposal: The following bitmap patterns should be used for both demodulation and CSI testing.
· ABS bitmap:
[1110011100, 1110011100, 1110011100, 1110011100]

· 1st subframe subset for CSI (P_CSI1):
[1110011100, 1110011100, 1110011100, 1110011100]

· 2nd subframe subset for CSI (P_CSI2):
[0001100011, 0001100011, 0001100011, 0001100011]

· Interference pattern bitmap (P_Int):
[0001100011, 0001100011, 0001100011, 0001100011]

· ABS subframe scheduling (P_S1):
[0110001100, 0110001100, 0110001100, 0110001100]

· Non-ABS subframe scheduling (P_S2):
[0001100011, 0001100011, 0001100011, 0001100011]
3
Conclusions

In this contribution, further considerations on ABS pattern design for UE demodulation and CSI reporting verification are provided. And based on these, we propose the following patterns to be used. If blanking rate is still a concern, it can be slightly reduced although not ideal. But design of the patterns should be based on 10ms at least.
Proposal: The following bitmap patterns should be used for both demodulation and CSI testing.
· ABS bitmap:
[1110011100, 1110011100, 1110011100, 1110011100]

· 1st subframe subset for CSI (P_CSI1):
[1110011100, 1110011100, 1110011100, 1110011100]

· 2nd subframe subset for CSI (P_CSI2):
[0001100011, 0001100011, 0001100011, 0001100011]

· Interference pattern bitmap (P_Int):
[0001100011, 0001100011, 0001100011, 0001100011]

· ABS subframe scheduling (P_S1):
[0110001100, 0110001100, 0110001100, 0110001100]

· Non-ABS subframe scheduling (P_S2):
[0001100011, 0001100011, 0001100011, 0001100011]
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