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Introduction
[bookmark: _GoBack]In the 3GPP RAN1 NR Ad Hoc meeting, the following agreement was made on the group common PDCCH [1].
Agreements:
· 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.

Further in 3GPP RAN1 89th meeting, the following agreement was made [2]:
Agreements:
· 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 this contribution, we present the discussion on the transmission structure of the group common PDCCH.

Discussion
Regarding the transmission structure of the group common PDCCH, basically two alternatives have been proposed:
1) Alt 1: the group common PDCCH is transmitted in a separately designed channel, e.g, PCFICH-manner.
For this alternative, the resource carrying the group common PDCCH is predefined or informed to the UEs. It is better the group common PDCCH is transmitted in the front of a slot to facilitate a fast processing. Meanwhile, if multiple UE groups are configured, the linkage between the resource carrying group common PDCCH and group ID can be defined, then UE could distinguish different groups.  

2) Alt 2: the group common PDCCH is transmitted using NR-PDCCH structure
We analyze these two alternatives from the following aspects:
· Overhead
Depending on the payload of the group common PDCCH, alternative 1 and 2 might have different overhead. If the payload of the group common PDCCH is small, e.g, less than 10bits, alternative 1 have benefit to save the overhead as CRC is needed for alternative 2 which is a significant overhead. However, considering a symbol level indication of the slot format and support of multi-slot indication, it is expected the payload of a group common PDCCH is relatively high.
· Complexity
Alternative 1 will bring additional complexity on the gNB’s operations. For example, if the gNB decides to configure more CORSETs for some UEs, the configuration of the CORSET is influenced by the resources that are configured for group common PDCCH. This brings additional operation complexity.
· Future extension
Alternative 2 show a clear benefit on the future extension as reserved bits is allowed using a NR-PDCCH structure.
· Standard impact
Considering the tight schedule of the NR WI, it is suggested not to introduce unnecessary channel that might need a new design.
Thus, it is suggested that the group common PDCCH is transmitted using a NR-PDCCH structure.
Proposal 1: The group common PDCCH is transmitted using a NR-PDCCH structure.

It is supported that SFI information in a group common PDCCH can indicate the slot formats for multiple slots. UE don’t need to monitor the group common PDCCH in every slot. Instead, the monitoring occasions can be configured by the gNB. 
Multiple common control information might be defined, they can share the common search space in a common CORSET. The configuration of the common CORSET can be predefined or informed by the system information [3]. Meanwhile, the payload of the DCI conveying the SFI or other information that serves for multiple UEs can be aligned so to reduce the blind decoding effort.

[image: ]
Fig 1: Configured monitoring occasions
Proposal 2: The monitoring occasions for group common PDCCH can be configured by the gNB.

In LTE system, a set of RNTIs serves for common control purpose was defined such as RA-RNTI, SI-RNTI, P-RNTI and etc. UE can identify the control information by detecting the RNTI scrambled on the DCI. For the group common PDCCH, it is targeted for a group of UEs rather than the UEs in a cell. It is possible that a UE is able to receive multiple group common PDCCHs. For example, a UE is configured with multiple bandwidth parts that might have different slot formats. Then how the UE could distinguish different group common PDCCHs should be studied. Several solutions can be considered such as:
1) Alternative 1: a set of GC-RNTIs is defined
For this alternative, a set of GC-RNTI is defined for a cell. The value of the GC-RNTIs can be predefined or informed to target UEs by broadcasting information. By detecting the GC-RNTI, the UEs can distinguish different group common PDCCHs.
2) Alternative 2: implicit indication of UE group
For this alternative, the differentiation of group common PDCCHs is done by an implicit way, such as a scrambling-based solution.
3) Alternative 3: different monitoring occasions
The gNB can configure monitoring occasions for different group common PDCCHs, UE can distinguish different group common PDCCHs by the monitoring occasion.
Proposal 3: Further study how to distinguish the group common PDCCHs



Conclusions
In this contribution, we present the discussion on transmission structure of the group common PDCCH. Based on our analysis, we have the following proposals:
Proposal 1: The group common PDCCH is transmitted using a NR-PDCCH structure.
Proposal 2: The monitoring occasions for group common PDCCH can be configured by the gNB.
Proposal 3: Further study how to distinguish the group common PDCCHs

References
[1] Chariman’s Notes RAN1_NRadhoc_final  
[2] 3GPP RAN1 89 chairmannote
[3] R1-1711368, Discussion on the search space design, Xiaomi Technology, 3GPP RAN1 NR AD-Hoc#2

image1.png
Configured monitoring occasions

Frequency

One slot

. Time

Common CORSET containing GC-PDCCH





