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Introduction
Due to the mobility or RRC re-configuration, a UE may joint an ongoing HARQ process. How to manage the HARQ process for the UE is a potential issue, which will be discussed in this document.  
Discussion
In NR Rel-15/16 specification, both Type-1 and Type-2 HARQ-ACK codebooks are supported for unicast data transmission. After the RACH procedure, gNB may configure the type of HARQ-ACK codebook by RRC configuration (i.e. pdsch-HARQ-ACK-Codebook in PhysicalCellGroupConfig). During the connected state, UE can still update the type of HARQ-ACK codebook by receiving the RRC re-configuration. It is understood that the updated parameter will not be applied until the (re-)configuration is valid in UE (e.g. RRCSetupComplete/RRCReconfigurationComplete was sent out). The time between gNB sending and UE receiving is defined as RRC delay, which can be different values for various scenarios and is pre-defined in TS 38.331. As shown in Figure 1, the slot X is a slot that can provide the maximum number slots of RRC delay. Before slot X, UE have been completed the new RRC parameter configuration. After slot X, UE shall transmit the RRCReconfigurationComplete to gNB.. C-DAI/T-DAI will be counted from 1 and the updated HARQ-ACK codebook is generated by the updated PUCCH slot indication. UE computes the size of Type-2 HARQ-ACK codebook without any ambiguity. 

 
Figure 1: The time line for unicast RRC re-configuration related HARQ-ACK feedback

All in all, after receiving the PDSCH which includes RRC (re-)configuration message, UE will give a response of RRCReconfigurationComplete on the slot X after the RRC delay. In other words, gNB will not apply the updated parameter to schedule unicast data until slot X. After the slot X, the DAI value will be counted from 1. 

Observation 1: For unicast data transmission, gNB can apply the updated parameter in (re-) configuration to schedule the data and DAI counter will be counted from 1 after gNB receives the confirm message of (re-) configuration;
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Observation 2: There is no ambiguity to compute the size of Type-2 HARQ-ACK codebook between gNB and UE for unicast.    

For the multicast transmission, bits filed in group-common PDCCH targets a group UEs. When a UE is commanded to receive multicast PDSCH and give HARQ-ACK feedback, the UE may join an ongoing multicast transmission due to mobility/RRC reconnection/RRC indicating HARQ-ACK enabling. In the ongoing transmission, the original UE has already applied the updated parameter to transmit multicast data. And C-DAI/T-DAI have been already counted for HARQ codebook. As shown in Figure 1, C-DAI/T-DAI were counted as 3 when DCI-7 arriving and DAI-7 is the first received DCI for the new joint UE. Thus, for the UE which just joint the transmission, how the C-DAI/T-DAI will be counted for the HARQ-ACK codebook should be studied. 




Figure 2 UE joins an ongoing multicast HARQ process

Observation 3: For multicast data transmission, gNB may have already applied the updated parameter in (re-) configuration to schedule data and DAI was counted before UE receives the updated parameter.
For the UE which just joint the transmission, the UE may start monitor the PDCCH occasion and acquire scheduling information after any X slot. And this will lead different understanding of the size of codebook between gNB and UE. For example, if the UE starts monitor the PDCCH at DCI-3 receiving slot, the size of codebook is 16 bits. If the UE starts monitor the PDCCH when DCI-7 receiving slot, the size of codebook is 11bits. Thus, it is necessary that gNB indicate to UE the exact slot (named T0 slot) when UE begins to monitor the PDCCH occasion and acquire scheduling information to make sure gNB and UE have the same understanding of codebook size. To achieve the common understanding, two related aspects shall be specified:
· T0 indication
gNB should indicate the value of  T0 in multicast (re)configuration information so that UE will know in which slot the PDCCH should be started to monitor for multicast DCI receiving. In this way, gNB and UE have the common understanding of starting time to compute size of HARQ-ACK codebook.  .  The value of T0 can be the after X slot and determined by RRC.  
· Missing DCI
In slot T0, if the DAI value is not 1(e.g. n), UE will regard (n-1) DCIs are missed. Moreover, the value of j should also be specified for generating the HARQ-ACK codebook. Since UE which is just joint the transmission does not know the actual value of j, so it is more reasonable that assuming DAI is not circled (i.e. j=0). 
Once these two aspects are specified, a common understanding of codebook size between gNB and UE will be achieved. 

Proposal 1: To achieve the common understanding on codebook size between gNB and UE, RAN1 should specify the following two aspects for generating Type-2 codebooks when UE joint an ongoing multicast transmission: 
· T0 indication: The slot that UE begins to monitor the PDCCH occasion and acquire scheduling information. 
· Missing DCI: The UE assume that DAI is not circled (e.g.  j=0) and (n-1) DCIs are missed when the DCI value is n (n is not equal 1) on T0 slot.
Conclusion
In this contribution, we have the following proposal:
Observation 1: For unicast data transmission, gNB can apply the updated parameter in (re-) configuration to schedule the data and DAI counter will be counted from 1 after gNB receives the confirm message of (re-) configuration;
Observation 2: There is no ambiguity to compute the size of Type-2 HARQ-ACK codebook between gNB and UE.    
Observation 3: For multicast data transmission, gNB may have already applied the updated parameter in (re-) configuration to schedule data and DAI was counted before UE receives the updated parameter.
Proposal 1: To achieve the common understanding on codebook size between gNB and UE, RAN1 should specify the following two aspects for generating Type-2 codebooks when UE joint an ongoing multicast transmission: 
· T0 indication: The slot that UE begins to monitor the PDCCH occasion and acquire scheduling information. 
· Missing DCI: The UE assume that DAI is not circled (e.g.  j=0) and (n-1) DCIs are missed when the DCI value is n (n is not equal 1) on T0 slot.
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