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1 Introduction

During RAN1 1st ad-hoc meeting on NR, the introduction of group-common PDCCH (G-C PDCCH) was agreed [1]:

· NR supports a ‘group common PDCCH’ carrying information of e.g. the slot structure. 

· If the UE does not receive the ‘group common PDCCH’ the UE should be able to receive at least PDCCH in a slot, at least if the gNB did not transmit the ‘group common PDCCH’.

· The network will inform through RRC signalling the UE whether to decode the ‘group common PDCCH’ or not

· Common does not necessarily imply common per cell.

· Continue the discussion on the detailed content of the ‘group common PDCCH’ including usage for TDD and FDD
· The term ‘group common PDCCH’ refers to a channel (either a PDCCH or a separately designed channel) that carries information intended for the group of UEs.
· The UE will have the possibility to determine whether some blind decodings can be skipped based on information on a ‘group common PDCCH’ (if present).
· FFS: if the data starting position is signaled on the group common PDCCH, the UE may exploit this information to skip some blind decodings

· FFS: if the end of the control resource set is signaled on the ‘group common PDCCH’, the UE may exploit this information to skip some blind decodings

· FFS: how to handle the case when there is no ‘group common PDCCH’ in a slot

· When monitoring for a PDCCH, the UE should be able to process a detected PDCCH irrespective of whether the ‘group common PDCCH’ is received or not

· ‘Slot format related information’

· Information from which the UE can derive at least which symbols in a slot that are ‘DL’, ‘UL’ (for Rel-15), and ‘other’, respectively

· FFS: if ‘other’ can be subdivided into ‘blank’, ‘sidelink’, etc

· FFS: ‘Control resource set duration’

· FFS: Indicates the duration of the control resource set(s) 

· FFS: Can help the UE skip some of the semi-statically configured blind decodings. If not received, the UE performs all blind decodings.

At the RAN1 #89 meeting, the following additional agreements were made, mostly focusing on further details of SFI [2]:

· The SFI transmitted in a group-common PDCCH can indicate the slot format related information for one or more slots

· The slot format related information informs the UEs of the number of slots and the slot format(s) related information of those slots

· FFS: how to interpret the SFI when the UE is configured with multiple bandwidth parts

· FFS: details for UE behaviour

· FFS: A UE may be configured to monitor for at most one group-common PDCCH carrying slot format related information (SFI) in a slot
· In ‘Slot format related information’, ‘other’ is at least:

· ‘Unknown’

· UE shall not assume anything for the symbol with ‘Unknown’ by this information

· FFS: UE behavior when the UE receives the information for the symbol from SFI and broadcast DCI and/or UE-specific DCI and/or semi-static signaling/configuration

· FFS: ‘Empty’

· UEs can use this resource for interference measurement

· UE may assume there is no transmission
Further, RAN1 made the following agreements during RAN1 NR AH#2 meeting [6]:

· In ‘Slot format related information’, ‘Empty’ is not indicated explicitly.

· Note: RAN1 specification ensures that UE(s) is/are aware of which resources can be for ‘gap for DL-UL switching’ and/or ‘gap’

· Note: RAN1 specification ensures that UE(s) is/are aware of which resources are for ‘CSI/interference measurement’.

· UE is configured with a CORESET to monitor group-common PDCCH.

· When configured, the group-common PDCCH follows the same CORESET configuration (e.g., REG-to-CCE mapping) of the CORESET.

· A group-common PDCCH is formed by an integer number of CCEs.

· The CORESET for the monitored group-common PDCCH carrying SFI can be the same or different from the CORESET for the monitored PDCCH for other types of control signalling.

· Prioritize discussion of SFI functionality of a group-common PDCCH.

· Further work will be on group-common PDCCH carrying the SFI at least in August meeting.
This contribution focuses on the UE behavior associated with G-C PDCCH.  Our views on the physical channel structure and potential contents of G-C PDCCH are presented in our companion papers [3] and [4] respectively.
2 On UE behavior related to group-common PDCCH
Considering the identified open items related to UE behavior for G-C PDCCH, the key considerations include the following cases as already summarized by the email discussion rapporteur for RAN1 email discussion following RAN1 #89 meeting [5]:
UE behavior in the following events:
· Case 1: UE is not configured to monitor for the group-common PDCCH carrying SFI

· UE is configured to monitor for the group-common PDCCH carrying SFI

· Case 2: The UE does not detect a group-common PDCCH carrying SFI for a given slot(s)

· Case 3: The symbol type indicated by a detected SFI conflicts with the symbol type provided by other signaling including broadcast DCI, UE-specific DCI and/or semi-static signaling/configuration
2.1 Case 1

There can be slots for which the UE is not configured to monitor for G-C PDCCH. There can be two types of such slots:
· Slots for which an SFI is already indicated to the UE via G-C PDCCH in a prior slot

· Slots for which no corresponding SFI is indicated

For the first type of slots, the handling is same as for slots with G-C PDCCH, that is, the UE is expected to follow the SFI indicated in the previously received G-C PDCCH.

For the second type of slots, corresponding to those in which no SFI is transmitted, the UE is expected to monitor for DCI according to the PDCCH monitoring occasions and follow the assignment or grant in the scheduling DCI in case one is detected. Further, the UE may receive any DL channel or signal or transmit any UL channel or signal in the slot if scheduled/indicated via a prior assignment/grant or configuration.

If no DCI is detected by the UE in such a slot and there is no prior indication for reception or transmission, then the UE shall treat this as a DL slot with all DL symbols, except any symbols that may be already pre-defined/pre-configured. Here, the expectation is that the network would inform the UE in case of any symbols being different from DL, the latter being the default.
2.2 Case 2

In this case, the UE is configured to monitor for G-C PDCCH but fails to detect/decode one. In such a case, the UE is expected to monitor for PDCCH in the symbols configured with PDCCH monitoring occasions and consider all remaining symbols as of type Unknown (UK), except any symbols that may be already pre-defined/pre-configured. 
Since a G-C PDCCH monitoring occasion was configured for the slot, it would be safer to expect that the network may have actually configured at least some symbols in the slot as something other than DL symbols. 
Thus, assumption of “Unknown” prevents any inadvertent wrong transmission or reception attempts by the UE.
However, if a DCI is detected for that slot, then the UE follows the indication in the DCI.

2.3 Case 3

We consider two sub-cases for this case:
· Conflict between SFI and any other signaling, with the SFI detected in the same slot

· Conflict between SFI and any other signaling, with the SFI indicated via a G-C PDCCH in a prior slot

For the first case: Conflict between SFI and any other signaling, with the SFI detected in the same slot
· in case the other signaling is semi-static signaling/configuration,
· the indication in the SFI takes precedence as the SFI can be seen as a means for the gNB to over-ride the semi-static indication;
· in case the other signaling is a broadcast or UE-specific DCI,
· the indication in the DCI takes precedence, at least for DCIs transmitted using mini-slot/symbol-based PDCCH.
For the second case: Conflict between SFI and any other signaling, with the SFI indicated via a G-C PDCCH in a prior slot

· in case the other signaling is semi-static signaling/configuration,

· the indication in the SFI takes precedence as the SFI can be seen as a means for the gNB to over-ride the semi-static indication, assuming that the number of slots an SFI may apply to is much smaller compared to semi-static timescales;
· in case the other signaling is a broadcast or UE-specific DCI,

· the indication in the DCI takes precedence.

Proposal 1:
· The UE behavior for group-common PDCCH is as summarized in the Tables 1 through 3.
Table 1: UE behavior for group-common PDCCH: Case 1
	Sub-cases
	UE behavior

	SFI is already indicated to the UE via G-C PDCCH in a prior slot
	Follow the SFI indicated in the previously received G-C PDCCH

	No corresponding SFI is indicated: DCI indicating transmission/reception detected for this slot
	Follow DCI

	No corresponding SFI is indicated: No DCI detected
	Interpret as a DL slot with all DL symbols, except any symbols that may be already pre-defined/pre-configured


Table 2: UE behavior for group-common PDCCH: Case 2

	Sub-cases
	UE behavior

	G-C PDCCH configured for the slot but not detected: No DCI detected
	All remaining symbols as Unknown (UK), except any symbols that may be already pre-defined/pre-configured

	G-C PDCCH configured for the slot but not detected: DCI detected
	Follow DCI


Table 3: UE behavior for group-common PDCCH: Case 3

	Sub-cases
	UE behavior

	The other signaling is semi-static signaling/configuration
	Follow SFI

	The other signaling is a broadcast or UE-specific DCI
	Follow DCI


3 Conclusions

In this contribution, we shared our views on the UE behavior related to G-C PDCCH. Based on the discussion, we summarize our views through the following proposals:
Proposal 1:
· The UE behavior for group-common PDCCH is as summarized in the Tables 1 through 3 in this document.
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