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1 Introduction
In last RAN4 meeting, UE capability for control channel IM was discussed, and related WF [1] was agreed. Two options for UE capabilities signaling were listed as follows:
· Option1: 

· Bit #1: Support of Type A DL Control IM receiver capability 

· Bit #2: Support of Type B DL Control IM receiver capability for PDCCH/PCFICH/PHICH receive processing in synchronous networks

· Option2: 

· Bit #1: Support of generic DL Control Channel IM capabilities. Depending on whether UE supports Type A/B processing it will pass different test cases to confirm the capability.
In this contribution, we provide our view on UE capability signaling considering real network conditions.
2 Discussion
The reference receivers for control channel IM feature in synchronous network are 
· Type A IM receiver: LMMSE-IRC + CRS-IC

· Type B IM receiver: E-LMMSE-IRC + CRS-IC
In test case scenarios which are aligned CFI between serving and interfering cells, the performance difference between Type A and Type B IM receivers has around 2dB, so the eNB scheduling for PDCCH CCE AL could consider the performance according to reference receivers. However, in real field, the eNB cannot assume whether Type B IM receiver can achieve higher performance gain in comparison with Type A IM receiver since the operation of interference PCFICH detection does not mandate for Type B IM receiver. It means that the eNB scheduling for PDCCH CCE AL need consider with assuming MMSE-IRC receiver performance. 
Even though UE can detect interference PCFICH, performance gain of Type B IM receiver cannot be guaranteed in eNB perspective since CFI value is dynamically changed. In real network condition, depending on floating population of an area, a CFI value of each cell is dynamically changed. Figure 2‑1 and Figure 2‑2 CFI distribution and CFI changing distribution according to area; Site-A is the area with a large transient population and Site-B is the area with medium transient population. In case of Site-A, the probability continuously use the same CFI value is high. However, in case of Site-B, the probability of changing CFI value per subframe is high. It means that even if UE which has E-LMMSE-IRC capability blindly detects interference CFI values, the E-LMMSE-IRC receiver performance for 2nd and 3rd symbol (when serving CFI is 3) cannot be guaranteed since interference CFI is dynamically changed. When serving cell CFI >= 2, some mismatch between performance of E-LMMSE-IRC capable UE and eNB scheduling for PDCCH CCE AL could happen if there is no network coordination to align CFI among serving cell and adjacent cells. 
Therefore, even though there are two separate capabilities for CCIM UE, it is difficult to correctly use signalling information for CCIM receiver types in eNB perspective. 

· Proposal1: The generic UE capability for DL Control Channel IM should be considered as option 2. 
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Figure 2‑1 CFI distribution and CFI changing distribution on Site-A
[image: image3.png]70.0%

60.0%

50.0%

40.0%

30.0%

20.0%

10.0%

0.0%

CFI 1|CFI 2|CFI 3|CFI 1| CFI 2|CFI 3|CFI 1|CFI 2|CFI 3| CFI 1|CFI 2|CFI 3| CFI 1| CFI 2|CFI 3

Time-1 Time-2 Time-3 Time-4 Time-5




 [image: image4.emf]0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

90.0%

Time-1 Time-2 Time-3 Time-4 Time-5

CFI changing distribution on Site-C & Time (1, 2, 3, 4, 5)

changing CFI within 2 TTIs

same CFIs for 3 TTIs


Figure 2‑2 CFI distribution and CFI changing distribution on Site-B
3 Conclusion 
In this contribution, we discuss UE capability signaling for control channel IM receivers. Considering real network condition, we propose
· Proposal1: The generic UE capability for DL Control Channel IM should be considered as option 2
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