
3GPP TSG RAN WG1 #105-e		R1-2104762
[bookmark: _GoBack]e-Meeting, May 10th – 27th, 2021

Source:	OPPO 
Title:	PUCCH resource allocation for NACK-only based HARQ-ACK feedback in MBMS
Agenda Item:	8.12.4
Document for:	Discussion and Decision

Introduction
To improve the reliability of MBMS service, both ACK/NACK based and NACK-only based HARQ-ACK feedback mechanisms were proposed. The related discussion/agreement about NACK-only based HARQ-ACK feedback mechanism were as follows. 
In RAN1#103-e meeting, the following agreement were achieved [1]:
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]Agreements:
For RRC_CONNECTED UEs receiving multicast, at least for PTM scheme 1, support at least one of the following:
· ACK/NACK based HARQ-ACK feedback for multicast, 
· From per UE perspective, UE feedback ACK or NACK. 
· From UEs within the group perspective, 
· FFS: PUCCH resource configuration for ACK/NACK feedback e.g., shared or separate PUCCH resources. 
· FFS details including conditions for it to be used
· NACK-only based HARQ-ACK feedback for multicast, 
· From per UE perspective, UE only feedback NACK. 
· From UEs within the group perspective, further down-select between:
· FFS: PUCCH resource configuration for NACK only feedback. 
· FFS details including conditions for it to be used
· To decide in RAN1#104-e whether or not to support only one or both of the above schemes
· If both are supported, FFS configuration/selection of ACK/NACK-based and NACK-only based HARQ-ACK feedback 

[bookmark: OLE_LINK14][bookmark: OLE_LINK15]Agreements:
For RRC_CONNECTED UEs receiving multicast, for NACK-only based HARQ-ACK feedback if supported for group-common PDCCH scheduling, PUCCH resource configuration for HARQ-ACK feedback from per UE perspective is separate from PUCCH resource configuration for HARQ-ACK feedback for unicast. 
· FFS PUCCH format

In RAN1#104-e meeting, the following was agreed [2]:
Agreement:
For RRC_CONNECTED UEs receiving multicast, support the following:
· ACK/NACK based HARQ-ACK feedback for multicast, 
· It is up to network to configure orthogonal PUCCH resources among UEs within the same group. 
· FFS: NACK-only based HARQ-ACK feedback for multicast, 
· It is up to network to configure the PUCCH resources and the PUCCH resources can be shared among UEs within the same group. 
· FFS details. 

NACK-only based HARQ-ACK feedback was finally agreed in RAN1#104-bis-e meeting [3]:
Agreement:
Support NACK-only based HARQ-ACK feedback for RRC_CONNECTED UEs receiving multicast. 

In this contribution, we will discuss how to determine the PUCCH resource for NACK-only based HARQ-ACK feedback in MBMS. 
Discussion
Two HARQ-ACK feedback mechanisms were agreed to be supported in MBS: ACK/NACK and NACK-only. For ACK/NACK based HARQ-ACK feedback, UE can feedback ACK/NACK in separate PUCCH resource so that gNB can differentiate which/whether UE has received the corresponding PSDCH correctly. For NACK-only based HARQ-ACK feedback, UE can feedback NACK in case it cannot receive the corresponding PDSCH correctly, otherwise, UE will not feedback. The intention of NACK-only based feedback mechanism is to let gNB know whether there is UE cannot receive correctly, rather than to know which UE does not receive correctly. In that case, it is preferred to configure shared PUCCH resource for UEs to reduce PUCCH resource. 
Observation 1: The intention of NACK-only based HARQ-ACK feedback is to let gNB know whether there is UE cannot receive correctly, rather than to know which UE does not receive correctly
Proposal 1: It is preferred to configure shared PUCCH resource for UEs for NACK-only based HARQ-ACK feedback. 
For the shared PUCCH resource configuration for NACK-only based HARQ-ACK feedback, the following two options can be considered:
· Option 1: all UEs within the group share the same PUCCH resource
· Option 2: subset of UEs within the group share the same PUCCH resource. 
Option 1 is more straight forward method. In this case, all UEs within the group share the same resource. Any UE within the group will use the same PUCCH resource to transmit NACK to gNB if it cannot receive the corresponding PDSCH correctly. The benefit of option 1 is it needs only one PUCCH resource for all UEs within the group. While the disadvantage is that gNB cannot obtain additional information except whether there is UE does not receive correctly. 
For option 2, subset of UEs within the group can share the same PUCCH resource. Different subset UEs can be configured with different PUCCH resource. One illustration of option 2 is shown in Figure 1. Three RSRP thresholds are configured, and UEs are divided into 4 subsets based on comparison between measured RSRP and RSRP thresholds. Separate PUCCH resources are configured for each subset. If a UE cannot receive PDSCH correctly, it will feedback NACK on the corresponding PUCCH resource. Based on detection of corresponding PUCCH resource of each subset, gNB knows whether there is UE does not receive PDSCH correctly in each subset.  If re-transmission is scheduled by gNB, it can adjust MCS level accordingly. For example, if UEs in the 4th subset does not receive correctly, and UEs in another 3 subset have receive correctly, gNB can use lower MCS level to improve the decoding probability.  
Proposal 2: For PUCCH resource configuration for NACK-only based HARQ-ACK feedback, the following two options are supported:
· Option 1: all UEs within the group share the same PUCCH resource
· Option 2: subset of UEs within the group share the same PUCCH resource. 



Figure 1 Illustration of RSRP based PUCCH resource allocation

Conclusion
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]PUCCH resource configuration for NACK-only based HARQ-ACK feedback mechanism in MBS was discussed in this contribution. The following proposals are given:
Observation 1: The intention of NACK-only based HARQ-ACK feedback is to let gNB know whether there is UE cannot receive correctly, rather than to know which UE does not receive correctly
Proposal 1: It is preferred to configure shared PUCCH resource for UEs for NACK-only based HARQ-ACK feedback. 
Proposal 2: For PUCCH resource configuration for NACK-only based HARQ-ACK feedback, the following two options are supported:
· Option 1: all UEs within the group share the same PUCCH resource
· Option 2: subset of UEs within the group share the same PUCCH resource. 
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