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1. Background
In this contribution, we propose a clarification on PDCCH monitoring capability for Case 1-2. 

2. Discussion
At the RAN1#91 meeting, following agreements have been made:
	Agreements:
· For information, the following cases are clarified:
· Case 1: PDCCH monitoring periodicity of 14 or more symbols
· Case 1-1: PDCCH monitoring on up to three OFDM symbols at the beginning of a slot
· Case 1-2: PDCCH monitoring on any span of up to 3 consecutive OFDM symbols of a slot
· For a given UE, all search space configurations are within the same span of 3 consecutive OFDM symbols in the slot
· Case 2: PDCCH monitoring periodicity of less than 14 symbols
· Note: this includes the PDCCH monitoring of up to three OFDM symbols at the beginning of a slot



The Case 1-2 was intended to support DSS operations. In DSS, LTE-CRS is mapped on some symbols and these symbols are not available for NR-PDCCH monitoring. Therefore, Case 1-2 enables a UE to monitor PDCCH on a single span of three contiguous OFDM symbols that is not the first three consecutive OFDM symbols in a slot. The corresponding UE capability, pdcch-MonitoringSingleOccasion, has been specified for SCS 15kHz in TS 38.306 as follows [1].

	pdcch-MonitoringSingleOccasion
Indicates whether the UE supports receiving PDCCH in a search space configured to be monitored within a single span of any three contiguous OFDM symbols in a slot with the capability of supporting at least 44 blind decodes in a slot for 15 kHz subcarrier spacing.
	UE
	No
	No
	FR1 only



However, PDCCH monitoring cannot be such flexible. According to TS 38.213 Table 13-11, the first symbol index of a PDCCH monitoring occasion for Type-0 CSS set in FR1 is {0, 1, 2, or }, where  is the number of symbols for CORESET #0. Moreover, in DSS scenarios, LTE-CRS is present on symbols #0 and #4 when the number of CRS antenna ports is 1 or 2, and on symbols #0, #1, and #4 when the number of CRS antenna ports is 4. Therefore, the available symbols for NR PDCCH monitoring in Case 1-2 with the UE capability pdcch-MonitoringSingleOccasion are limited up on consecutive symbols #1 – #3 in a slot in reality.
[image: ]      [image: ]
(a) LTE-CRS 2 ports				(b) LTE-CRS 4 ports
Fig.1	Symbols available for NR-PDCCH monitoring on a DSS carrier

There are some other aspects indicating that single span of PDCCH monitoring on any symbols in a slot does not make sense:
· Single span of PDCCH monitoring occasion in a middle/end of a slot does not enable PDSCH scheduling over the entire slot with a single DCI format when K0 = 0.
· As far as we know, there is no real deployment that requires PDCCH monitoring in a middle/end of a slot for DSS operation.

Based on the discussion above, we propose to clarify for Rel-16 that the UE capability pdcch-MonitoringSingleOccasion is to enable PDCCH monitoring associated with any search space configurations within the same span of three consecutive OFDM symbols that are within the first four OFDM symbols of a slot. The TP to TS 38.306 can be as follows.

	pdcch-MonitoringSingleOccasion
Indicates whether the UE supports receiving PDCCH in a search space configured to be monitored within a single span of any three contiguous OFDM symbols that are within the first four OFDM symbols in a slot with the capability of supporting at least 44 blind decodes in a slot for 15 kHz subcarrier spacing.
	UE
	No
	No
	FR1 only



Proposals:
· Agree to clarify for Rel-16 that the UE capability pdcch-MonitoringSingleOccasion is to enable PDCCH monitoring associated with any search space configurations within the same span of three consecutive OFDM symbols that are within the first four OFDM symbols of a slot for 15kHz subcarrier spacing.
· Send a LS to RAN2 to capture the following change to the description of pdcch-MonitoringSingleOccasion in TS 38.306 for Rel-16.
· Indicates whether the UE supports receiving PDCCH in a search space configured to be monitored within a single span of any three contiguous OFDM symbols that are within the first four OFDM symbols in a slot with the capability of supporting at least 44 blind decodes in a slot for 15 kHz subcarrier spacing.

3. Conclusion
In this contribution, we propose the following:

Proposals:
· Agree to clarify for Rel-16 that the UE capability pdcch-MonitoringSingleOccasion is to enable PDCCH monitoring associated with any search space configurations within the same span of three consecutive OFDM symbols that are within the first four OFDM symbols of a slot for 15kHz subcarrier spacing.
· Send a LS to RAN2 to capture the following change to the description of pdcch-MonitoringSingleOccasion in TS 38.306 for Rel-16.
· Indicates whether the UE supports receiving PDCCH in a search space configured to be monitored within a single span of any three contiguous OFDM symbols that are within the first four OFDM symbols in a slot with the capability of supporting at least 44 blind decodes in a slot for 15 kHz subcarrier spacing.

4. Reference
[1] 3GPP TS 38.306.
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