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1. Introduction
	In this contribution, the issues for enhanced Type-2 HARQ-ACK codebook in MBS are discussed, including clarification on not supporting enhanced Type-2 HARQ-ACK for MBS and  value determination. Some proposals and related TPs are provided.


2. Discussion 
2.1 Issue on not supporting enhanced Type-2 HARQ codebook for multicast
In RAN1#103 meeting, it was agreed that both Type-1 and Type-2 HARQ-ACK codebook were supported, but  there is a FFS on whether enhanced Type-2 HARQ-ACK codebook is supported or not, which is followings
	
Agreements(RAN1#103):
For ACK/NACK based HARQ-ACK feedback if supported, both Type-1 and Type-2 HARQ-ACK codebook are supported for RRC_CONNECTED UEs receiving multicast, 
· FFS details of HARQ-ACK codebook design. 
· FFS whether enhanced Type-2 and/or Type-3 HARQ-ACK codebook is supported or not.


[bookmark: _GoBack]In current spec, the type of HARQ-ACK for multicast is configured separately. For pdsch-HARQ-ACK-CodebookListMulticast, either semiStatic or dynamic can be configured. Considering major scenario of enhanced type-2 HAR-ACK codebook is for shared spectrum and MBS is deployed on unshared spectrum, enhanced Type-2 HARQ-ACK codebook is not supported for multicast. 
Proposal 1: Enhanced Type-2 HARQ-ACK codebook is not supported for multicast.
If the enhanced Type-2 HARQ-ACK codebook is not supported for multicast, the procedure of Type-2 HARQ-ACK grouping should only applied to unicast HARQ-ACK information. In another word, the DCI format scheduling PDSCH described in clause 9.1.3.3 refers to only unicast DCI format. In the clause 9.1.3.3 of current spec, there are several ambiguities on the below highlighted part. 

	9.1.3.3	Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
< Unchanged parts are omitted >
Set  to a value of the LSB of the New feedback indicator field in the last DCI format providing the value of  if the New feedback indicator field includes 2 bits, or to  otherwise
Set  to the value of a total DAI field for group  in the last DCI format providing the value of 
-	If  and the UE detects a DCI format that does not include a PDSCH group index field in a PDCCH reception that is after the PDCCH reception for the last DCI format detection providing the value of  and indicating a same slot for a PUCCH transmission occasion, set 
< Unchanged parts are omitted >
The UE appends the HARQ-ACK information corresponding to SPS PDSCH receptions, if any, as described in clause 9.1.3.1, after the first and second, if any, HARQ-ACK information.
< Unchanged parts are omitted >




In Rel-15 and Rel-16 specification, the first part ‘a DCI format that does not include a PDSCH group index field in a PDCCH reception’ refers to DCI format 1_0. And the second part ‘SPS PDSCH receptions’ refers to unicast SPS PDSCH reception. However, in Rel-17 specification, when the UE is configured to monitor multicast PDCCH, the multicast DCI format and multicast SPS PDSCH should be taken into account as well. It will result ‘a DCI format that does not include a PDSCH group index field in a PDCCH reception’ referring to both DCI format 1_0 and multicast DCI format, and ‘SPS PDSCH receptions’ referring to both unicast SPS PDSCH and multicast SPS PDSCH, which are not correct for enhanced Type-2 CB generation. To avoid above ambiguity, a clarification on HARQ-ACK information for DCI format and SPS PDSCH in clause 9.1.3.3 should be considered. 
Proposal 2： In the clause of enhanced Type-2 HARQ-ACK CB generation, the multicast DCI and multicast SPS PDSCH reception should be excluded. 
The related CR is provided in [2] as followings
	9.1.3.3	Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
If a UE is provided pdsch-HARQ-ACK-Codebook-r16, the UE determines unicast HARQ-ACK information for multiplexing in a PUCCH transmission occasion according to the following procedure. In the following procedure, the DCI format only refer to unicast DCI format.
Set  to the value of a PDSCH group index field in a last DCI format that provides a value of  and indicates a PUCCH transmission occasion.
Set  to denote a PUCCH transmission occasion for multiplexing HARQ-ACK information 
< Unchanged parts are omitted >
Set  to a value of the LSB of the New feedback indicator field in the last DCI format providing the value of  if the New feedback indicator field includes 2 bits, or to  otherwise
Set  to the value of a total DAI field for group  in the last DCI format providing the value of 
-	If  and the UE detects a DCI format that does not include a PDSCH group index field in a PDCCH reception that is after the PDCCH reception for the last DCI format detection providing the value of  and indicating a same slot for a PUCCH transmission occasion, set 
< Unchanged parts are omitted >
The UE appends the HARQ-ACK information corresponding to SPS PDSCH receptions, if any, as described in clause 9.1.3.1, after the first and second, if any, HARQ-ACK information.
< Unchanged parts are omitted >





2.2 Issue on  value determination for HARQ-ACK CB when only one of unicast or multicast with Type-1 HARQ-ACK CB
When different types of HARQ-AC codebook are configured between unicast and multicast transmission, UE will support multiplex the unicast and multicast HARQ-ACK information in a same PUCCH or PUSCH. The cases of multiplex the unicast and multicast HARQ-ACK information and procedure of determination   value in clause 18 of [1] is shown a following 
	
If, for unicast and multicast HARQ-ACK information of same priority value, a UE
-	is provided 
-	either pdsch-HARQ-ACK-Codebook = dynamic or pdsch-HARQ-ACK-Codebook-r16 for unicast HARQ-ACK information and pdsch-HARQ-ACK-Codebook = semi-static for multicast HARQ-ACK information, 
-	or pdsch-HARQ-ACK-Codebook = semi-static for unicast HARQ-ACK information and pdsch-HARQ-ACK-Codebook = dynamic for multicast HARQ-ACK information, and
-	would multiplex the unicast and multicast HARQ-ACK information in a same PUCCH or PUSCH 
the UE 
-	appends the HARQ-ACK codebooks for the multicast HARQ-ACK information to the HARQ-ACK codebooks for the unicast HARQ-ACK information
-	if , the UE determines  for obtaining a power of a PUCCH transmission with the HARQ-ACK information, as described in clause 7.2.1, as a sum of the  value from clause 9.1.2.1 or clause 9.1.3.3 and the  value from clause 9.1.3.1.


For the case described as yellow color sentence, Type-1 HARQ-ACK codebook is configured for multicast transmission, and Type-2 or enhanced Type-2 HARQ-ACK codebook is configured for unicast transmission, the parameter   for PUCCH power control can be determined as

For the case described as green color sentence, Type-1 HARQ-ACK codebook is configured for unicast transmission, and Type-2 HARQ-ACK codebook is configured for multicast transmission, the parameter   for PUCCH power control can be determined as

So for yellow and green case, the determination of total   shall described as following 
· if , the UE determines  for obtaining a power of a PUCCH transmission with the HARQ-ACK information, as described in clause 7.2.1, as a sum of the  value from clause 9.1.2.1 or clause 9.1.3.3 and the  value from clause 9.1.3.1 or clause 9.1.3.3.
But in current spec as shown in blue color sentence, the scheme of  determination is not correct.
Proposal 3: When a UE is provided either Type-2/enhanced Type-2 CB for unicast and Type-1 CB for multicast, or Type-1 CB for unicast and Type-2 CB for multicast, the  value for PUCCH power should be determined:
· As a sum of the  value from clause 9.1.3.1 or clause 9.1.3.3 and the  value from clause 9.1.2.1.
The related CR is provided in [3] as followings
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< Unchanged parts are omitted >
If, for unicast and multicast HARQ-ACK information of same priority value, a UE
-	is provided 
-	either pdsch-HARQ-ACK-Codebook = dynamic or pdsch-HARQ-ACK-Codebook-r16 for unicast HARQ-ACK information and pdsch-HARQ-ACK-Codebook = semi-static for multicast HARQ-ACK information, 
-	or pdsch-HARQ-ACK-Codebook = semi-static for unicast HARQ-ACK information and pdsch-HARQ-ACK-Codebook = dynamic for multicast HARQ-ACK information, and
-	would multiplex the unicast and multicast HARQ-ACK information in a same PUCCH or PUSCH 
the UE 
-	appends the HARQ-ACK codebooks for the multicast HARQ-ACK information to the HARQ-ACK codebooks for the unicast HARQ-ACK information
-	if , the UE determines  for obtaining a power of a PUCCH transmission with the HARQ-ACK information, as described in clause 7.2.1, as a sum of the  value from clause 9.1.2.1 or clause 9.1.3.3 and the  value from clause 9.1.3.1 or clause 9.1.3.3.
< Unchanged parts are omitted >




2.3 Issue on  value determination when unicast with enhanced Type-2 HARQ-ACK CB
For multiplex the unicast and multicast HARQ-ACK information in a same PUCCH or PUSCH, the following different types of HARQ-AC codebook can be configured for unicast and multicast as shown following agreement.
	Agreement(RAN1#108)
When UE is configured with enhanced Type-2 codebook for unicast and when the UE is scheduled to multiplex enhanced Type-2 HARQ-ACK for unicast with Type-1 or Type-2 HARQ-ACK codebook for multicast in the same PUCCH slot,
· UE generates separate sub-codebooks for unicast and multicast respectively and appends the multicast HARQ-ACK sub-codebook to the unicast HARQ-ACK sub-codebook.



The above agreement includes two different cases of different Types codebook between multicast and unicast 
· Case 1： Enhanced Type-2 codebook for unicast + Type-1 HARQ-ACK codebook for multicast
This case is already captured in current spec as discussed in section 2.1, including multiplexing case description and determination value of  for PUCCH power control, and there is no new issue for case 1.
· Case 2： Enhanced Type-2 codebook for unicast + Type-2 HARQ-ACK codebook for multicast
This case is missing in current spec [1], to make spec complete, the changing on case 2 is requested, which includes multiplexing case description and determination value of  for PUCCH power control. .
Proposal 4: For unicast and multicast HARQ-ACK information of same priority value, the following case needs to capture:
· pdsch-HARQ-ACK-Codebook-r16 for unicast HARQ-ACK information and pdsch-HARQ-ACK-Codebook =dynamic for multicast HARQ-ACK information,
Proposal 5: When a UE is provided enhanced Type-2 CB for unicast and Type-2 CB for multicast, the  value for PUCCH power should be determined:
· As a sum of the  value from clause 9.1.3.3 and the  value from clause 9.1.3.1.
The related CR is provided in [3] as followings
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< Unchanged parts are omitted >
If, for unicast and multicast HARQ-ACK information of same priority value, a UE
-	is provided 
-	either pdsch-HARQ-ACK-Codebook = dynamic or pdsch-HARQ-ACK-Codebook-r16 for unicast HARQ-ACK information and pdsch-HARQ-ACK-Codebook = semi-static for multicast HARQ-ACK information, 
-	or pdsch-HARQ-ACK-Codebook = semi-static for unicast HARQ-ACK information and pdsch-HARQ-ACK-Codebook = dynamic for multicast HARQ-ACK information, and
-	would multiplex the unicast and multicast HARQ-ACK information in a same PUCCH or PUSCH 
the UE 
-	appends the HARQ-ACK codebooks for the multicast HARQ-ACK information to the HARQ-ACK codebooks for the unicast HARQ-ACK information
-	if , the UE determines  for obtaining a power of a PUCCH transmission with the HARQ-ACK information, as described in clause 7.2.1, as a sum of the  value from clause 9.1.2.1 or clause 9.1.3.3 and the  value from clause 9.1.3.1.
 
If, for unicast and multicast HARQ-ACK information of same priority value, a UE
-	is provided pdsch-HARQ-ACK-Codebook-r16 for unicast HARQ-ACK information and pdsch-HARQ-ACK-Codebook =dynamic for multicast HARQ-ACK information
-	would multiplex the unicast and multicast HARQ-ACK information in a same PUCCH or PUSCH 
the UE 
-	appends the HARQ-ACK codebooks for the multicast HARQ-ACK information to the HARQ-ACK codebooks for the unicast HARQ-ACK information
-	if , the UE determines  for obtaining a power of a PUCCH transmission with the HARQ-ACK information, as described in clause 7.2.1, as a sum of the  value from clause 9.1.3.3 and the  value from clause 9.1.3.1.
A UE determines a PUCCH resource for a PUCCH transmission with HARQ-ACK information as described in clauses 9.2 and 9.2.1 through 9.2.5.
< Unchanged parts are omitted >



3. Conclusion 
In this contribution, the issues for enhanced Type-2 HARQ-ACK codebook in MBS is discussed, including clarification enhanced Type-2 HARQ-ACK not supporting for MBS, determination value of  ,. Some proposals and draft CRs are also given.
Proposal 1: Enhanced Type-2 HARQ-ACK codebook is not supported for multicast.
Proposal 2： In the clause of enhanced Type-2 HARQ-ACK CB generation, the multicast DCI and multicast SPS PDSCH reception should be excluded. 
Proposal 3: When a UE is provided either Type-2/enhanced Type-2 CB for unicast and Type-1 CB for multicast, or Type-1 CB for unicast and Type-2 CB for multicast, the  value for PUCCH power should be determined:
· As a sum of the  value from clause 9.1.3.1 or clause 9.1.3.3 and the  value from clause 9.1.2.1.
Proposal 4: For unicast and multicast HARQ-ACK information of same priority value, the following case needs to capture:
· pdsch-HARQ-ACK-Codebook-r16 for unicast HARQ-ACK information and pdsch-HARQ-ACK-Codebook =dynamic for multicast HARQ-ACK information,
Proposal 5: When a UE is provided enhanced Type-2 CB for unicast and Type-2 CB for multicast, the  value for PUCCH power should be determined:
· As sum of the  value from clause 9.1.3.3 and the  value from clause 9.1.3.1

The related draft CRs [2][3][4][5]  are attched. 
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