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Introduction
In RAN #71, a new study item New Radio (NR) Access Technology was approved. In RAN1 #AH-NR, the following agreements were made on group common PDCCH.
Agreement: 
· 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 RAN1 #89, the following agreements were made 

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 describe our views on CRC attachment and common UE-ID for group common PDCCH.  
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During RAN1#88 bis, CRC attachment for group common PDCCH was discussed. However, there was no agreement was made.  In our view,  since group common PDCCH contains small payloads (say 11-16) bits, CRC attachment over small payloads is not beneficial.  Moreover, the UE is always going to decode PDCCH even it is scheduled or not. Hence, in our view CRC attachment for group common PDCCH is not preferred. 

Proposal 1:  No CRC attachment for Group common PDCCH is preferred.
Attachment of Group Common RNTI 
Since the group common PDCCH is conveyed to only a group of UEs, we prefer to use common RNTI for encoding common PDCCH. However, the contents of common PDCCH are very small. Hence encoding of common RNTI is problematic. In this section, we describe two methods to encode common RNTI for group common PDCCH.  In these techniques, we assume the UE receives common RNTI information apriori. 

1. Post-attachment of the common RNTI: In this method, the gNB uses two channel encoders for appending common RNTI to the data. The first channel encoder encodes the information block (say Y) to coded block of length (say X) with code rate of Y/X. The second encoder encodes the common RNTI of length (R) to a length of X with code rate R/X.  The output of these two encoders are passed through a XOR operation.  The main principle behind this technique is to append common RNTI once the encoding is completed thereby providing coding gain for common RNTI bits.
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Figure 1 Post attachment of common RNTI  
Figure 1 shows the block diagram of the proposed structure with an example of X= 5 information bits, coded bits of Y=20, RNTI length of R =16 bits.  Note that x <12, then Reed-Muller code is used, while if it is greater than 11, then Polar code is used for encoding the information bits.
2 Pre-attachment of the common RNTI:  In this technique, instead of using two encoders as in post attachment, the gNB uses only one encoder and appends the common RNTI before the encoding process as shown in Figure 2. Note that we use append bits which means adding zeros to the information block so that it is equal to the length of common RNTI say R bits.  Once the information bits are appended the resultant bits are masked with the common RNTI i.e. XOR operation. The resultant bits are passed through the encoder.  Figure 2 shows the encoding process for this method. 
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Figure 2 Post attachment of common RNTI  

Since two encoders are used for post attachment, this method is more robust for errors and we prefer post attachment of RNTI for common PDCCH. 
Proposal 2:  Post attachment of common RNTI is preferred over pre-attachment.
Conclusions
In this contribution we presented our views on the contents of group common PDCCH.   
We have the following proposal:

Proposal 1:  No CRC attachment for Group common PDCCH is preferred.

Proposal 2:  Post attachment of common RNTI is preferred over pre-attachment
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