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[bookmark: _Ref521334010]Introduction
In case of a UE is provided fdmed-ReceptionMulticast, and is provided pdsch-HARQ-ACK-Codebook = 'semi-static' for unicast and multicast, fallback operation for Type-1 CB  multiplexed on PUSCH scheduled by a DCI format with 2 UL DAI fields is discussed in this contribution.
Discussion
In Rel-17 MBS, if a UE is provided fdmed-ReceptionMulticast and multiplexes HARQ-ACK CB on PUCCH, the UE firstly generates Type-1 HARQ-ACK CB for unicast and multicast separately, and then concatenates unicast Type-1 CB followed by multicast Type-1 CB to obtain a total Type-1 CB for both unicast and multicast. Besides, for some special cases, the UE can generate HARQ-ACK information only corresponding to actual DL reception(s), which is defined as the fallback operation for type-1 CB. The cases include the UE receives only a SPS release indicated by DCI format 1_0 or by DCI format 4_1 with C-DAI=1, or only SPS PDSCH reception(s) associated with a CS-RNTI and with G-CS-RNTIs, or only a PDSCH reception scheduled by DCI format 1_0 or by DCI format 4_1,with C-DAI=1on the PCell. The UE takes account of unicast and multicast receptions jointly to determine whether to apply fallback operation for FDMed Type-1 CB multiplexed on PUCCH, as shown in Figure 1. 
[image: ]
[bookmark: _Ref149313936]Figure 1: Fallback operation for Type-1 CB multiplexed on PUCCH
Moreover, if a UE is provided fdmed-ReceptionMulticast and multiplexes HARQ-ACK CB on PUSCH that is not scheduled by a DCI or is scheduled by a DCI formant without a UL DAI field, the fallback operation for Type-1 CB multiplexed on PUSCH is same as the operation on PUCCH. If the UE receives only a SPS release indicated by DCI format 1_0 or by DCI format 4_1 with C-DAI=1, or only a PDSCH reception scheduled by DCI format 1_0 or DCI format 4_1 with C-DAI=1 on PCell, or only SPS PDSCH reception(s) with a CS-RNTI and with G-CS-RNTI, the UE generates HARQ-ACK information for SPS release or PDSCH reception or SPS PDSCH(s)and doesn’t distinguish unicast reception(s) or multicast reception(s).
However, if a UE is provided fdmed-ReceptionMulticast and multiplexes HARQ-ACK CB on PUSCH that is scheduled by a DCI format with two UL DAI fields, one is for unicast and other is for multicast, there are two understandings on fallback Type-1 CB generation: 
· Understanding 1: the UE takes account of unicast or multicast reception(s) respectively to determine whether to apply fallback Type-1 operation to unicast Type-1 CB or multicast Type-1 CB respectively, and concatenates unicast (fallback) Type-1 CB followed by multicast (fallback) Type-CB to obtain a HARQ-ACK CB, as shown in Figure 2 (left figure).
· Understanding 2: the UE takes account of unicast and multicast reception(s) jointly to determine whether to apply fallback Type-1 operation to FDMed Type-1 CB of unicast and multicast, as shown in Figure 2 (right figure).
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[bookmark: _Ref149317587]Figure 2: Fallback operation for Type-1 CB on PUSCH
Two understandings correspond to different gnb/UE behaviors. Take the case of both UL DAI of unicast=0 and UL DAI of multicast=0 as an example, when the UE receives one unicast SPS PDSCH with SPS index=3 and one multicast SPS PDSCH with SPS index=1, if based on understanding 1, the UE generates HARQ-ACK information for unicast and multicast based on the fallback Type-1 CB procedure, respectively. The total HARQ-ACK information CB is 1 HARQ-ACK bit for unicast SPS PDSCH (SPS index=3) followed by 1 HARQ-ACK bit for multicast SPS PDSCH (SPS index=1). If based on understanding 2, the UE generates HARQ-ACK information in ascending order of the corresponding SPS configuration index based on the fallback Type-1 CB procedure. The total HARQ-ACK information CB is 1 bit HARQ-ACK bit for multicast SPS PDSCH with SPS index =1 followed by 1 bit HARQ-ACK bit for unicast with SPS index=3. Another case is that the UE receives one PDSCH scheduled by DCI format 1_0 with C-DAI=1 and receives one PDSCH scheduled by DCI format 4_0 with C-DAI=1 on PCell, based on understanding 1, the UE will generate 1 bit for unicast PDSCH and generate 1 bit for multicast PDSCH, and concatenate unicast HARQ-ACK information followed by multicast HARQ-ACK information; While, if based on understanding 2, the UE will regard it as an error indication of UL DAI since the fallback operation for Type-1 CB can’t be applied for the case. 
Based on above situation, we suggest clarifying which understanding is correct firstly and then capturing corresponding TP in the current spec.
If understanding 1 is adopted, the below TP-1 is suggested: 
Reason for change: If a UE is provided fdmed-ReceptionMulticast and multiplexes HARQ-ACK CB on PUSCH that is scheduled by a DCI format with two UL DAI fields, the UE takes account of unicast or multicast reception(s) respectively to determine whether to apply fallback Type-1 operation to unicast Type-1 CB or multicast Type-1 CB respectively. When unicast UL DAI =0 or multicast UL DAI=0, if UE generates both HARQ-ACK information for unicast and multicast, the UE should concatenate unicast (fallback) Type-1 CB followed by multicast (fallback) Type-CB to obtain a HARQ-ACK CB. However, in the current spec, how to construct a total HARQ-ACK codebook for above case was missed. In details, when unicast UL DAI =0 or multicast UL DAI=0, the below cases should be considered:
· Type-1 CB for unicast, fallback Type-1 CB for multicast
· Fallback Type-1 CB for unicast, Type-1 CB for multicast
· Fallback Type-1 CB for unicast, fallback Type-1 CB for multicast
Summary of change: Add” for the SPS PDSCH release or only for the PDSCH reception as described in clause 9.1.2, respectively. If the UE generates both the unicast and multicast HARQ-ACK information respectively, the UE concatenates the HARQ-ACK codebook for the unicast HARQ-ACK information followed by the multicast HARQ-ACK information to obtain a total number of HARQ-ACK information.”
Consequences if not approved: In case of unicast UL DAI =0 or multicast UL DAI=0, and the UE generate both of unicast and multicast HARQ-ACK information, it’s not clear whether/how to construct a total HARQ-ACK codebook for both unicast and multicast.
	[bookmark: _Toc145664301]From 38.213 version 17.7.0 
9.1.2.2	Type-1 HARQ-ACK codebook in physical uplink shared channel
< Unchanged parts are omitted >
If a UE is provided fdmed-ReceptionMulticast and is provided pdsch-HARQ-ACK-Codebook = 'semi-static' for both unicast and multicast HARQ-ACK information, the UE generates the HARQ-ACK codebook as described in clause 9.1.2.1, except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH
[bookmark: _Hlk97475979]-	for the first set  of  serving cells if a value  of the DAI field associated with unicast HARQ-ACK information is  [5, TS 38.212]
-	for the second set  of  serving cells if a value  of the DAI field associated with multicast HARQ-ACK information is  [5, TS 38.212]
The UE does not generate unicast or multicast HARQ-ACK information for multiplexing in the PUSCH transmission when  or , respectively, unless the UE receives respectively 
-	only a unicast or a multicast SPS PDSCH release, or 
-	only unicast SPS PDSCH(s) or multicast SPS PDSCH(s) having enabled associated HARQ-ACK information reports, or 
-	only a TCI state update, or a PDSCH with enabled associated HARQ-ACK information report that is scheduled by a DCI format 1_0 or a DCI format 4_1 with counter DAI field value of 1 on the PCell 
in the  occasions for candidate PDSCH receptions in which case the UE generates only the corresponding unicast or multicast HARQ-ACK information for the SPS PDSCH release or only for the PDSCH reception as described in clause 9.1.2, respectively. If the UE generates both the unicast and multicast HARQ-ACK information respectively, the UE concatenates the HARQ-ACK codebook for the unicast HARQ-ACK information followed by the multicast HARQ-ACK information to obtain a total number of HARQ-ACK information.
 if the corresponding value of the DAI field is set to '0'; otherwise, .  if the corresponding value of the DAI field is set to '0'; otherwise,  [5, TS 38.212].
< Unchanged parts are omitted >




If understanding 2 is adopted, the below TP-2 is suggested: 
Reason for change: If a UE is provided fdmed-ReceptionMulticast and multiplexes HARQ-ACK CB on PUSCH that is scheduled by a DCI format with two UL DAI fields, the UE should take account of unicast and multicast reception(s) jointly to determine whether to apply fallback Type-1 operation to FDMed Type-1 CB of unicast and multicast. However, in current spec, the condition for fallback Type-1 operation was set for only unicast reception or only multicast reception respectively. 
Summary of change: 1) Add “when  and  ” and remove “respectively”. 2) Remove “only the corresponding unicast or multicast” and add “information for the SPS PDSCH release or only for the PDSCH reception as described in clause 9.1.2.”
Consequences if not approved: The fallback operation for type-1 CB is applied for unicast and multicast respectively and it’s unclear how to generate total type-1 CB for unicast and multicast when one is fallback type-1 CB and the other is not fallback type-1 CB.

	From 38.213 version 17.7.0 
9.1.2.2	Type-1 HARQ-ACK codebook in physical uplink shared channel
< Unchanged parts are omitted >
If a UE is provided fdmed-ReceptionMulticast and is provided pdsch-HARQ-ACK-Codebook = 'semi-static' for both unicast and multicast HARQ-ACK information, the UE generates the HARQ-ACK codebook as described in clause 9.1.2.1, except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH
-	for the first set  of  serving cells if a value  of the DAI field associated with unicast HARQ-ACK information is  [5, TS 38.212]
-	for the second set  of  serving cells if a value  of the DAI field associated with multicast HARQ-ACK information is  [5, TS 38.212]
The UE does not generate unicast or multicast HARQ-ACK information for multiplexing in the PUSCH transmission when  or , respectively, unless when  and  , the UE receives respectively
-	only a unicast or a multicast SPS PDSCH release, or 
-	only unicast SPS PDSCH(s) or multicast SPS PDSCH(s) having enabled associated HARQ-ACK information reports, or 
-	only a TCI state update, or a PDSCH with enabled associated HARQ-ACK information report that is scheduled by a DCI format 1_0 or a DCI format 4_1 with counter DAI field value of 1 on the PCell 
in the  occasions for candidate PDSCH receptions in which case the UE generates only the corresponding unicast or multicast HARQ-ACK information for the SPS PDSCH release or only for the PDSCH reception as described in clause 9.1.2. 
 if the corresponding value of the DAI field is set to '0'; otherwise, .  if the corresponding value of the DAI field is set to '0'; otherwise,  [5, TS 38.212].
< Unchanged parts are omitted >




[bookmark: _GoBack]Among two understandings, understanding 2 can keep same fallback operation for FDMed Type-1 multiplexed on PUSCH that is scheduled by a DCI with 2 UL DAI filed with FDMed Type-1 multiplexed on PUCCH or other PUSCH. While, understanding 1 can obtain benefit of fallback type-1 CB for unicast and multicast respectively since network can facilitate two independent UL DAI fields to indicate HARQ-ACK information for unicast and multicast respectively. Thus, we slightly prefer understanding 1. 
Proposal 1: In case of FDMed Type-2 multiplexed on PUSCH with 2 UL DAI, if unicast UL DAI=0 or multicast UL DAI=0:
· the UE takes account of unicast or multicast reception(s) respectively to determine whether to apply fallback Type-1 operation to unicast Type-1 CB or multicast Type-1 CB respectively, and concatenates unicast (fallback) Type-1 CB followed by multicast (fallback) Type-CB to obtain a HARQ-ACK CB.
The corresponding CR is provided in [2].
Conclusion
In this contribution, the fallback operation for FDMed Type-1 CB on PUSCH is discussed, and a proposal is provides as below:
Proposal 1: In case of FDMed Type-2 multiplexed on PUSCH with 2 UL DAI, if unicast UL DAI=0 or multicast UL DAI=0:
· the UE takes account of unicast or multicast reception(s) respectively to determine whether to apply fallback Type-1 operation to unicast Type-1 CB or multicast Type-1 CB respectively, and concatenates unicast (fallback) Type-1 CB followed by multicast (fallback) Type-CB to obtain a HARQ-ACK CB.
The corresponding CR is provided in [2]
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