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1. Introduction
At the RAN1#Jan Ad-hoc meeting, the following agreements were made for ‘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.



In this contribution, our views on the transmission structure of ‘group common PDCCH’ are provided. Note that our views on possible contents on ‘group common PDCCH’ are presented in [2]. Besides, we clarify here that the ‘group common PDCCH’ discussed in this contribution is different from common PDCCH monitored in the UE-common search space that is used for the purpose of, e.g., RAR, paging, and SIB transmissions.
2. Structure of group common PDCCH
At the RAN1#Jan Ad-hoc meeting, it was agreed that the term ‘group common PDCCH’ refers to a channel that carries information intended for the group of UEs. However, the design of ‘group common PDCCH’ has not been clarified yet. Two approaches can be considered for group common PDCCH structure, i.e., either designing a separate channel or reusing the regular NR-PDCCH structure. 
For a separate channel structure, group common PDCCH is mapped in some pre-defined or pre-configured resources like PCFICH. The channel structure/design and the channel monitoring can be different from PDCCH. In this approach, in order to accommodate the channel for group common PDCCH with the other regular PDCCH in the same resource region, it is beneficial to reserve integer number of REG(s)/REG-bundle(s) or CCE(s) in every slot or some slots for the ‘group common PDCCH’. Besides, depending on its payload, CRC attachment and Polar coding may not be necessary. This approach may benefit to suppress increase of UE power consumption since no blind decoding over multiple candidates is necessary.
For a regular NR-PDCCH structure, group common PDCCH is monitored in a group common search space, where the search space can be the traditional common search space or a specific search space. Therefore, it is beneficial for larger payload case. In addition, regarding to the reliability, similar to the PDCCH for SIB scheduling, the ‘group common PDCCH’ can be transmitted using higher aggregation level, e.g., 4 or 8, so that all the UEs in the group monitoring this can receive. 
Between the above two approaches, our preference is the second approach. The benefit of the first approach is to optimize the channel design for lower payload case. However, it requires specifying brand-new channel design for ‘group-common PDCCH’, and the handling of co-existence between the new channel and regular PDCCH in a given CORESET or between the new channel in a CORESET and regular PDCCH in the other CORESET need to be specified when they are overlapped. Besides, if the CRC is not attached and Polar coding is not applied, demodulation requirement/performance of the group common PDCCH becomes independent from regular PDCCH, which requires additional effort on RAN4. Considering that the regular PDCCH structure is beneficial for larger payload case, it is better to reuse the regular PDCCH structure to provide forward compatibility for future use. Therefore, we have the following proposal:
Proposal 1:
· Group common PDCCH should be designed reusing a regular NR-PDCCH structure.
3. Monitoring of group common PDCCH
When reusing a regular PDCCH structure, the group common PDCCH monitoring should be carefully considered. Two approaches can be considered for the group common PDCCH monitoring. One approach is to deliver the group common PDCCH in traditional common search space of NR-PDCCH as shown in Fig.1(a). In this case, group common PDCCH monitoring is a part of NR PDCCH monitoring. However, this may impose some challenges on the common search space capacity especially when the traditional common search space has limited capacity. Another approach is to define a specific search space for a group of UEs to monitor group common PDCCH as shown in Fig.1(b). This approach doesn’t impose any restriction on the NR-PDCCH common search space capacity, while it may bring additional control overhead and increase the UE power consumption due to additional blind decoding of group common PDCCH.
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Fig.1(a) GC-PDCCH monitoring in traditional CSS Fig.1(b) GC-PDCCH monitoring in a specific search space
Considering the pros and cons discussed above, we think it is better to make the group common search space configurable by RRC signaling. That is to say, group common PDCCH can be configured either in the common search space of NR-PDCCH or in a specific search space.
Proposal 2: 
· How to monitor the ‘Group common PDCCH’ should be configured by RRC signaling.
4. Conclusion
In this contribution, we discussed the transmission structure of ‘group common PDCCH’. Our proposals for this issue are summarized as below.
Proposal 1:
· Group common PDCCH should be designed reusing a regular NR-PDCCH structure.
Proposal 2: 
· How to monitor the ‘Group common PDCCH’ should be configured by RRC signaling.
References
[1] [bookmark: OLE_LINK4]3GPP RAN1 January NR AH Chairman’s note.
[2] R1-1711095, NTT DOCOMO INC., “Views on contents of group-common PDCCH,” RAN1 NR AH, Jun. 2017.
- 2/2 -
image1.png
Group common-PDCCH search space

N

NR-PDCCH common search space

NR-PDCCH search space





image2.png
Group common:-PD

NR-PDCCH

arch s

CCH search space





