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1 Introduction
In last RAN1 meeting #71, an LS [1] was sent to RAN4 to indicate that a dynamic signaling of PDSCH starting OFDM symbol was introduced in RAN1. The agreed signaling makes it possible to signal a starting OFDM symbol for PDSCH that results in that the PDSCH is mapped onto OFDM symbols that overlap with the PDCCH control region, and there are use cases for such overlap when the PDSCH and PDCCH are transmitted from different transmission points. The detail information was as following:
Agreement:

· The following behaviour is assumed:

· In case an indicated PDSCH starting symbol is earlier than the end of the PDCCH in the serving cell, the UE shall assume the indicated number of CRS ports for PDSCH RE mapping in all the symbols occupied by the PDSCH, including the symbols overlapping with the PDCCH, while PDCCH RE mapping is according to the serving cell’s CRS

· No change to the RAN1 specs

· RAN1 assumes that there would be no specific RAN4 requirements for the case of overlapping legacy control region and PDSCH from the same TP; the final decision on what performance requirements to specify, if any, for overlapping legacy control region and PDSCH, can be left to RAN4

The action for RAN4 was

RAN1 respectfully asks RAN4 to consider the above information concerning RAN1’s understanding in RAN4’s further work on developing performance requirements.
In this contribution we discuss the impact of PDSCH and PDCCH overlapping based on RAN1’s agreements on RAN4’s performance requirement. 
2 Discussion
If UE receives PDSCH and the corresponding PDCCH from a same serving cell, then UE could obtain the information of PDSCH starting OFDM symbol by detecting the CFI and get the occupied symbol number of PDCCH, which indicates that there is no PDSCH symbol overlap with PDCCH. In this case, UE may decode PDCCH first and discard the received PDCCH symbols since they are not useful any more. However, with the introduction of dynamic signaling of PDSCH starting OFDM symbol, UE may encounter with the situation that PDSCH starting symbol is earlier than the end of the PDCCH, which is use case when the PDSCH and PDCCH are transmitted from different transmission points. In this case, UE shall assume the indicated number of CRS ports for PDSCH RE mapping in all the symbols occupied by the PDSCH, including the symbols overlapping with the PDCCH, while PDCCH RE mapping is according to the serving cell’s CRS. UE is supposed to decode the overlapped symbols twice instead of discarding PDCCH symbols after acquired the DCI information. There are no such test cases in current RAN4 specification to make sure that UE has the ability to understand the signaling and act correctly. From UE implementation point of view, it is necessary to set a test case.

On the other hand, compared to PDCCH or PDSCH tests in a single cell, PDSCH and PDCCH overlapping makes the overlapped symbols interfered by themselves, which may lead to performance loss. From performance requirement point of view, it is also necessary to define a test or consider it in certain test to make sure it works well. 

Considering there will be demodulation test cases for non quasi co-location scenarios which transmit PDSCH and PDCCH from different transmission points, this feature could be tested together with them by configuring PDSCH starting symbol earlier than the end of the PDCCH in the serving cell. Table 1 is the agreed framework for quasi co-location tests [2]. By configuring a larger number of OFDM symbols for PDCCH in the serving cell than that of the cell which transmitting PDSCH, e.g., 3 PDCCH symbols for TP1 and 2 for TP2, as marked with turquoise in Table 1, UE will receive overlapped PDSCH and PDCCH symbol and have to handle this situation.
Table 1: Framework for RAN4 result alignment for quasi-colocated antenna
	Parameter
	TP1 (high power TP)
	TP2 (low power TP)

	Carrier frequency (GHz)
	2
	2

	System bandwidth (MHz)
	TBD
	TBD

	Cell ID
	TBD
	TBD

	Channel model
	TBD
	TBD

	Doppler frequency (Hz)
	TBD
	TBD

	Antenna configuration
	2x2 or 4x2
	2x2 or 4x2

	SNR (seen at UE receivers)
	TBD
	TBD

	Number of allocated resource blocks (PRB)
	TBD
	TBD

	Transmission mode
	TBD
	[10]

	Cell-specific reference signals
	TBD
	TBD

	CSI reference signals
	TBD
	TBD

	CSI-RS periodicity (ms)
	TBD
	TBD

	PDCCH decoding
	[Realistic or ideal]
	TBD

	[PMI delay (ms)]
	N/A
	TBD

	Rank
	N/A
	TBD

	PMI
	N/A
	[Random or adaptive]

	Modulation and Code rate
	N/A
	64QAM 3/4, 16QAM 1/2, QPSK 1/3

	Cyclic prefix
	Normal
	Normal

	Number of HARQ processes
	8
	8

	Maximum number of HARQ transmission
	TBD
	TBD

	Number of OFDM symbols for PDCCH
	TBD[3]
	TBD[2]

	Timing offset (us)
	0
	TBD

	Frequency error (Hz)
	0
	TBD

	Simulation length
	10000 sub-frames at minimum
	10000 sub-frames at minimum


Therefore, we have the following proposal:
Proposal: Test this feature together with non quasi co-location scenarios by configuring PDSCH starting symbol earlier than the end of the PDCCH in the serving cell.

3 Conclusion

This contribution discusses the impact of the introduced feature of dynamic signaling of PDSCH starting OFDM symbol, which may result in PDSCH and PDCCH overlapping. Based on the discussion, the following is proposed:
Proposal: Test this feature together with non quasi co-location scenarios by configuring PDSCH starting symbol earlier than the end of the PDCCH in the serving cell.
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