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Introduction
This contribution considers maintenance issues on MBS that remained unresolved after RAN1#110bis-e [1]. 

Remaining issues on MBS
PRI for “NACK-only mode2” 
The following were agreed in RAN1#110 and RAN1#110bis-e.

	Agreement (RAN1#110)
For PRI included in DCI format 4_1/4_2 
· if the G-RNTI is configured with NACK-only mode1, PRI indicates the PUCCH for the HARQ-ACK feedback including the case of one TB in scheduled. 
· If the G-RNTI is configured with NACK-only mode2,
· FFS on whether/how to interpret the PRI

Agreement (RAN1#110bis-e)
For PRI included in DCI format 4_1/4_2, if the G-RNTI is configured with NACK-only mode2, PRI will be ignored by UEs.




The latest TP from RAN1#110bis-e (Moderator draft CR on issue 1-1_v003_Mod) for the above agreements is as below.

	[bookmark: _Toc114216137]18	Multicast Broadcast Services
< Unchanged parts are omitted >
For the first HARQ-ACK reporting mode, the UE generates HARQ-ACK information with ACK value when a UE correctly decodes a transport block or detects a DCI format indicating an SPS PDSCH release; otherwise, the UE generates HARQ-ACK information with NACK value, as described in clauses 9 and 9.1 through 9.3. The UE determines a PUCCH or a PUSCH to provide the HARQ-ACK information as described in clause 9.2.
< Unchanged parts are omitted >
A UE that is indicated the second HARQ-ACK reporting mode for only one G-RNTI can be indicated by moreThanOneNackOnlyMode to provide associated HARQ-ACK information bits in a PUCCH either according to the first HARQ-ACK reporting mode or according to the second HARQ-ACK reporting mode [12, TS 38.331]. 
When a UE would transmit a PUCCH with HARQ-ACK information according to the first HARQ-ACK reporting mode, the UE determines a PUCCH or a PUSCH to provide the HARQ-ACK information as described in clause 9.2. 
When a UE would transmit a PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode, the UE or by selectsing a PUCCH resource from a set of PUCCH resources for the PUCCH transmission based on the values of the HARQ-ACK information bits as described in Table 18-1. 



The above TP was not agreed due to a different understanding among companies for whether the parameter moreThanOneNackOnlyMode is applicable to the case of a single HARQ-ACK bit for a UE when the UE is indicated by harq-FeedbackOptionMulticast the second HARQ-ACK reporting mode. The agreement from RAN1#108e that led to the introduction of moreThanOneNackOnlyMode is the following. From the below agreement (and the discussion that led to that agreement) it is clear that “ACK/NACK” reporting when the UE is indicated by harq-FeedbackOptionMulticast the second HARQ-ACK reporting mode (“NACK-only”) is not applicable when the UE reports 1 HARQ-ACK bit. The parameter moreThanOneNackOnlyMode indicates either “ACK/NACK” reporting or “NACK-only” reporting when the UE provides HARQ-ACK according to the second (“NACK-only”) reporting mode and has more than one HARQ-ACK bit. In addition to the above, there is also a logical flaw in considering that moreThanOneNackOnlyMode applies to any number of HARQ-ACK bits because than there is no reason for even having moreThanOneNackOnlyMode as it would provide the same functionality as harq-FeedbackOptionMulticast. 

	Agreement (RAN1#108e)
For supporting more than one NACK-only feedback in the same PUCCH transmission, define RRC configuration to configure between Alt1 and Alt4 (from previous agreements):
· Alt1: Support UE multiplexing the HARQ-ACK bits by transforming NACK-only into ACK/NACK HARQ bits. 
· FFS: how to determine PUCCH resource
· Alt4: Define combination of NACK-only which corresponds to a specific sequence or a PUCCH transmission. 
· define up to 15 orthogonal PUCCH resources to select from according to combinations of up to 4 TBs with NACK-only feedback
…




In conclusion, there is no need to change the description of moreThanOneNackOnlyMode in TS 38.331 (other than to possibly align the terminology with the one in TS 38.213) and the above TP (from Moderator draft CR on issue 1-1_v003_Mod) can be endorsed.

Proposal 1: Endorse the draft CR from Moderator draft CR on issue 1-1_v003_Mod. 


PUCCH resources for NACK-only multicast SPS 
As captured in [1], the issue is the completion of specifications by resolving the FFS from the following agreement.
Agreement
· [bookmark: OLE_LINK110]For the case when the PUCCH transmission for the NACK-only based feedback for one G-RNTI collides with the PUCCH transmission for ACK/NACK feedback for another G-RNTI with the same priority and then UE multiplexes the NACK-only based feedback with the ACK/NACK feedback onto the same PUCCH by transforming NACK-only into the ACK/NACK based HARQ-ACK bit, the PUCCH resources for transmitting the multiplexed HARQ-ACK bits is from the PUCCH-Config/PUCCH-ConfigurationList configured for multicast with ACK/NACK based feedback. 
· For a UE configured with G-RNTI(s) with NACK-only HARQ-ACK feedback, when NACK-only HARQ-ACK bits are transformed into ACK/NACK HARQ-ACK bits, the PUCCH resource used for transmitting the multiplexed HARQ-ACK bits is determined from PUCCH-Config/PUCCH-ConfigurationList configured for multicast with ACK/NACK based feedback based on the k1 and the PRI indication in the last DCI scheduling multicast. If PUCCH-Config/PUCCH-ConfigurationList configured for multicast with ACK/NACK based feedback is not configured, the PUCCH-Config/PUCCH-ConfigurationList configured for unicast is used. 
· FFS: the case NACK-only is for multicast SPS PDSCH only. 

The latest TP from RAN1#110bis-e to resolve the above FFS is as below [2].
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< Unchanged parts are omitted >
If a UE multiplexes in a PUCCH only first HARQ-ACK information associated with multicast SPS PDSCH receptions and second HARQ-ACK information associated with multicast DCI formats and having same priority value as the first HARQ-ACK information, and both the first and second HARQ-ACK information are according to the first HARQ-ACK reporting mode, the UE determines the PUCCH resource based on the last multicast DCI format, as described in clause 9.2.3. 
If a UE multiplexes in a PUCCH only first HARQ-ACK information associated with multicast SPS PDSCH receptions and second HARQ-ACK information associated with multicast DCI formats and having same priority value as the first HARQ-ACK information, and the first and second HARQ-ACK information are indicated by harq-FeedbackOptionMulticast different HARQ-ACK reporting modes and moreThanOneNackOnlyMode is not provided, the UE determines the PUCCH resource based on:
-	sps-PUCCH-AN-ListMulticast, or sps-PUCCH-AN-List if sps-PUCCH-AN-ListMulticast is not provided, if the first HARQ-ACK information is according to the first HARQ-ACK reporting mode or 
-	the last multicast DCI format, as described in clause 9.2.3, if the second HARQ-ACK information is according to the first HARQ-ACK reporting mode. 
< Unchanged parts are omitted >



The above TP was not agreeable as the condition “and moreThanOneNackOnlyMode is not provided” was argued to be unnecessary since, even if moreThanOneNackOnlyMode is provided, NACK-only would be reported as ACK/NACK when multiplexed with other HARQ-ACK, as usual. That observation is correct. Therefore, “and moreThanOneNackOnlyMode is not provided” should be removed from the above TP. There is also no need for discussions regarding the case that moreThanOneNackOnlyMode is provided.

Proposal 2: Endorse the draft CR in [2] after removing “and moreThanOneNackOnlyMode is not provided”. 


Reporting Disabled HARQ-ACK feedback by RRC in a Type-1 Codebook 
As part of the discussions for whether a UE can be provided harq-FeedbackEnablerMulticast = ‘dci-enabler' when the UE is configured to provide Type-1 HARQ-ACK codebook for a G-RNTI/G-CS-RNTI, the following was suggested.    
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< Unchanged parts are omitted >
A UE can be configured per G-RNTI or per G-CS-RNTI, by harq-FeedbackEnablerMulticast with value set to 'enabled', to provide HARQ-ACK information for PDSCH receptions. When the UE is not provided harq-FeedbackEnablerMulticast for a G-RNTI or G-CS-RNTI and pdsch-HARQ-ACK-Codebook = dynamic for multicast HARQ-ACK information, the UE does not provide HARQ-ACK information for respective PDSCH receptions. 
< Unchanged parts are omitted >



The above restriction to Type-2 HARQ-ACK CB would result to the UE providing HARQ-ACK in a Type-1 HARQ-ACK CB for TBs associated with G-RNTI/G-CS-RNTI for which RRC disabled HARQ-ACK reporting. That would be incorrect. The following two arguments were made to justify the above TP. 
	If a Type-1 HARQ-ACK codebook would not include any HARQ-ACK information for transport blocks with enabled HARQ-ACK information, the UE does not provide the Type-1 HARQ-ACK codebook and does not transmit a corresponding PUCCH.
If a UE reports HARQ-ACK information associated with a G-RNTI or a G-CS-RNTI with disabled HARQ-ACK information, as described in clause 18, a value of the HARQ-ACK information is a UE implementation choice.




The first argument is irrelevant as it describes the “fallback” operation – with the proposed TP, a UE will include in a Type-1 HARQ-ACK CB, HARQ-ACK for G-RNTIs with RRC-disabled HARQ-ACK report when the UE provides HARQ-ACK for G-RNTIs with RRC-enabled HARQ-ACK report. That would be incorrect.

For the second argument, after the agreed CR from RAN1#110bis-e [3] that “If a UE is provided pdsch-HARQ-ACK-Codebook = semi-static for multicast HARQ-ACK information, the UE does not expect to be provided harq-FeedbackEnablerMulticast with value set to 'dci-enabler' for a G-RNTI or a G-CS-RNTI”, the above text of the second argument would never occur and should be removed as it is now obsolete (and contradicts the CR in [3]). Therefore, the above TP should not be agreed and the following TP should be agreed.
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< Unchanged parts are omitted >
If a UE reports HARQ-ACK information associated with a G-RNTI or a G-CS-RNTI with disabled HARQ-ACK information, as described in clause 18, a value of the HARQ-ACK information is a UE implementation choice.
< Unchanged parts are omitted >



Proposal 3: Endorse the above TP (reason: CR in R1-2210775 makes the text obsolete, ambiguous specifications).


Type-2 HARQ-ACK CB for multicast SPS PDSCH
The issue is that the statement “the UE separately applies the procedures in this clause per G-RNTI or per G-CS-RNTI” in clause 9.1.3.1 of TS 38.213 v17.3.0 can lead to a misunderstanding that the HARQ-ACK sub-CB for SPS PDSCHs is generated multiple times. However, the generation of the HARQ-ACK sub-CB for SPS PDSCH is described in clause 9.1.2 which is referred to in clause 9.1.3.1 when stating the HARQ-ACK bits for SPS PDSCHs are appended to the Type-2 HARQ-ACK codebook. Therefore, the draft CR in Moderator Draft CR on issue 1-9 (cited below for ease of reference) is not necessary but can be acceptable if deemed to provide better clarity. 
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If a UE is configured to monitor PDCCH for multicast DCI formats with CRC scrambled by one or more G-RNTIs or G-CS-RNTIs that the UE generates a Type-2 HARQ-ACK codebook, the UE separately applies the procedures in this clause per G-RNTI or per G-CS-RNTI except the procedures for SPS PDSCHs and determines the Type-2 HARQ-ACK codebook by concatenating the Type-2 HARQ-ACK codebook for unicast DCI formats, followed by the HARQ-ACK codebooks for the multicast DCI formats in ascending order of the corresponding G-RNTI values, followed by the HARQ-ACK codebooks for the multicast DCI formats in ascending order of the corresponding G-CS-RNTI values, followed by the HARQ-ACK codebook for SPS PDSCHs. 



Observation 1: The above TP is not an essential correction but can be considered as part of the Rel-17 alignment CR if deemed beneficial for clarity of specifications.


Configuration of moreThanOneNackOnlyMode
This discussion relates to the draft CR in Moderator Draft CR on issue 1-11. As discussed in section 2.1, and based on relative agreements and specifications, moreThanOneNackOnlyMode is applicable when (a) harq-FeedbackOptionMulticast indicates the second HARQ-ACK reporting mode (NACK-only) and (b) the UE has 2-4 HARQ-ACK information bits to report. It is clear that moreThanOneNackOnlyMode does not set the HARQ-ACK reporting mode, harq-FeedbackOptionMulticast does. Instead, in case of 2-4 HARQ-Ack bits, moreThanOneNackOnlyMode controls whether the UE uses resource selection (Table 18.1) or reports HARQ-ACK based on ACK/NACK values. Based on the description of moreThanOneNackOnlyMode in TS 38.331 v17.2.0, the draft CR to TS 38.213 is unnecessary. If a clarification of the current text in TS 38.213 is deemed beneficial, the following TP can be considered for the Rel-17 alignment CR.
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< Unchanged parts are omitted >
A UE that is indicated the second HARQ-ACK reporting mode for only one G-RNTI can be indicated by moreThanOneNackOnlyMode when a number of HARQ-ACK information bits is more than one to provide associated HARQ-ACK information bits in a PUCCH either according to the first HARQ-ACK reporting mode or by selecting a PUCCH resource from a set of PUCCH resources for the PUCCH transmission based on the values of the HARQ-ACK information bits as described in Table 18-1.
< Unchanged parts are omitted >



Observation 2: The above TP can be considered as part of the Rel-17 alignment CR if deemed beneficial for clarity of specifications.
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Conclusions
This contribution considered maintenance issues on MBS and proposes the following.

Proposal 1: Endorse the draft CR from Moderator draft CR on issue 1-1_v003_Mod. 

Proposal 2: Endorse the draft CR in [2] after removing “and moreThanOneNackOnlyMode is not provided”. 

Proposal 3: Endorse the following TP (reason: CR in R1-2210775 makes the text obsolete, ambiguous specifications).

	9.1.2	Type-1 HARQ-ACK codebook determination
< Unchanged parts are omitted >
If a UE reports HARQ-ACK information associated with a G-RNTI or a G-CS-RNTI with disabled HARQ-ACK information, as described in clause 18, a value of the HARQ-ACK information is a UE implementation choice.
< Unchanged parts are omitted >




In addition, the following are observed.

Observation 1: The following TP is not an essential correction but can be considered as part of the Rel-17 alignment CR if deemed beneficial for clarity of specifications.

	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
If a UE is configured to monitor PDCCH for multicast DCI formats with CRC scrambled by one or more G-RNTIs or G-CS-RNTIs that the UE generates a Type-2 HARQ-ACK codebook, the UE separately applies the procedures in this clause per G-RNTI or per G-CS-RNTI except the procedures for SPS PDSCHs and determines the Type-2 HARQ-ACK codebook by concatenating the Type-2 HARQ-ACK codebook for unicast DCI formats, followed by the HARQ-ACK codebooks for the multicast DCI formats in ascending order of the corresponding G-RNTI values, followed by the HARQ-ACK codebooks for the multicast DCI formats in ascending order of the corresponding G-CS-RNTI values, followed by the HARQ-ACK codebook for SPS PDSCHs. 




Observation 2: The following TP can be considered as part of the Rel-17 alignment CR if deemed beneficial for clarity of specifications.
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< Unchanged parts are omitted >
A UE that is indicated the second HARQ-ACK reporting mode for only one G-RNTI can be indicated by moreThanOneNackOnlyMode when a number of HARQ-ACK information bits is more than one to provide associated HARQ-ACK information bits in a PUCCH either according to the first HARQ-ACK reporting mode or by selecting a PUCCH resource from a set of PUCCH resources for the PUCCH transmission based on the values of the HARQ-ACK information bits as described in Table 18-1.
< Unchanged parts are omitted >




References:
[bookmark: _Ref462779233][bookmark: OLE_LINK2][1] R1-2210374, “FLS#3 on the HARQ-ACK related issues for Rel-17 NR MBS”
[2] R1-2210573, “Draft CR on PUCCH resource determination of multicast HARQ-ACK”
[3] R1-2210775, “CR on dci-enabler for Type1 HARQ-ACK CB for multicast”



6

