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In RAN1#109-e meeting [1], majority issues were discussed and reached consensus. In this contribution, we continue discussing the remaining issues and some text proposals to current specifications on Rel-17 NR MBS.

Discussion
1.1 Codebook for enabled/disabled HARQ-ACK
	Agreement
For Type-1 codebook generation, if at least one configured G-RNTI is with HARQ-ACK enabled by RRC, it is up to UE to report NACK or ACK/NACK for the G-RNTI with HARQ-ACK disabled
· FFS whether UE needs to generate Type-1 CB, when UE does not detect any DCI for G-RNTI(s) with HARQ-ACK enabled when at least one configured G-RNTI is with HARQ-ACK enabled by RRC.
· For the PUCCH resource for the codebook transmission,
· Opt2: PUCCH resource/slot is based on last DCI for a G-RNTI with HARQ-ACK enabled 


It was agreed in [1] that UE can determine itself whether to report NACK or ACK/NACK by generating Type-1 codebook for the G-RNTI with HARQ-ACK disabled, in order to keep a fixed codebook size. One issue is left for further discussion that whether UE needs to generate Type-1 CB when DCI is not detected even at least one G-RNTI is with HARQ-ACK enabled by RRC. The reporting rules in Rel-15/16 unicast can be reused which is to report NACK. If UE does not detect any DCI for G-RNTI(s), no matter gNB does not schedule a DCI or UE misses the DCI, Type-1 CB is generated and NACK is reported to network. If no PDCCH/PDSCH is scheduled, the NACK will be discarded. If there is PDCCH/PDSCH scheduled, NACK will be taken into account by network for potential retransmission.
Proposal 1: If UE does not detect any DCI for G-RNTI(s) with HARQ-ACK enabled when at least one configured G-RNTI is with HARQ-ACK enabled by RRC, UE needs to generate Type-1 CB and report NACK.

1.2 Enabling/Disabling HARQ-ACK feedback
· DCI format 4_2 Enabling/Disabling HARQ-ACK feedback indication
The current specification does not define how to use the 1 bit to enable/disable HARQ-ACK feedback for multicast. In TS 38.331 (v17.1.0) [4], harq-FeedbackEnablerMulticast is defined with {dci-enabler, enabled}. Value dci-enabler means that whether the UE shall provide HARQ feedback for MBS multicast is indicated by DCI. In TS 38.212 (v17.2.0) [2], DCI format 4_2 including the following fields with the following description, but it does not define which value of the 1 bit to enable or disable HARQ-ACK feedback. In TS 38.213 (v17.2.0) [3], there is no clearly definition on how to set the value of this 1 bit. If it is not defined or it is left to implementation, different vendors may apply different values, which causes mismatch issue. Therefore, a definition on how to use the 1 bit to indicate enabling/disabling HARQ-ACK in TS 38.212 (v17.2.0).
Proposal 2: The specification should capture the definition on how to use 1 bit in DCI format 4_2 to indicate enabling/disabling HARQ-ACK feedback for NR MBS.
Proposal 3: Adopt the following TP#1 to TS 38.212.
	--------------------------------TP to TS38.212 v17.2.0 Starts------------------------------------------
[bookmark: _Toc106037549]7.3.1.5.3	Format 4_2
DCI format 4_2 is used for the scheduling of PDSCH in DL cell. 
<Unchanged part is omitted>
-	Enabling/disabling HARQ-ACK feedback indication –1 bit if higher layer parameter harq-FeedbackEnabler-Multicast indicates dci-enabler, where value 1 indicates enabling HARQ-ACK feedback and value 0 indicates disabling HARQ-ACK feedback; 0 bit, otherwise.
<Unchanged part is omitted>
--------------------------------TP to TS38.212 v17.2.0 Ends------------------------------------------



· HARQ-ACK feedback disabling configuration
It was agreed that HARQ-ACK feedback for multicast can be enabled/disabled by RRC directly, or by RRC and DCI indication. In TS 38.331 (v17.1.0), the following parameter with definition are provided. When the field is absent, the value “disabled” is used as defined in TS 38.213. 
harq-FeedbackEnablerMulticast-r17           ENUMERATED {dci-enabler, enabled}       OPTIONAL, -- Need S
	harq-FeedbackEnablerMulticast 
Indicates whether the UE shall provide HARQ feedback for MBS multicast. Value dci-enabler means that whether the UE shall provide HARQ feedback for MBS multicast is indicated by DCI. Value enabled means the UE shall always provide HARQ feedback for MBS multicast. When the field is absent, the value "disabled" is used as defined in TS 38.213 [3]. 


In TS 38.213 (v17.2.0), the following description is provided on how to define “disabled”. By RRC directly disabled HARQ-ACK feedback for multicast, the field harq-FeedbackEnablerMulticast is absent rather than “provide the value ‘disabled’ to the UE”. The description of the first half sentence in TS 38.213 (v17.2.0) that “When the UE is not provided harq-FeedbackEnablerMulticast for a G-RNTI or G-CS-RNTI” can fully express the function of disabling. Therefore, the highlighted sentence below should be removed in order to correctly define the value “disabled”.
	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, or when the UE is provided harq-FeedbackEnablerMulticast with value set to 'disabled', the UE does not provide HARQ-ACK information for respective PDSCH receptions.


Proposal 4: Adopt the following TP#2 to TS 38.213.
	--------------------------------------TP to TS38.213 v17.2.0 Starts------------------------------------------
[bookmark: _Toc106629505]18	Multicast Broadcast Services
<Unchanged part is 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, or when the UE is provided harq-FeedbackEnablerMulticast with value set to 'disabled', the UE does not provide HARQ-ACK information for respective PDSCH receptions. If a UE is provided harq-FeedbackEnablerMulticast with value set to 'dci-enabler' for a G-RNTI or a G-CS-RNTI, the UE determines whether or not to provide the HARQ-ACK information for PDSCH receptions based on an indication by the multicast DCI format associated with the G-RNTI or the G-CS-RNTI [4, TS 38.212].
<Unchanged part is omitted>
--------------------------------------TP to TS38.213 v17.2.0 Ends------------------------------------------



1.3 HARQ feedback option for SPS
RAN1 was agreed to configure HARQ-ACK feedback option per G-CS-RNTI, which means multicast PDSCH SPS also support ACK/NACK and NACK-only based feedback. In TS 38.213 (v17.2.0), sps-HARQ-Feedback-Option-Multicast is used to configured HARQ-ACK feedback option for PDSCH SPS, which is a different IE from that of dynamic by harq-Feedback-Option-Multicast. 
	A UE can be configured by harq-Feedback-Option-Multicast for a G-RNTI, or by sps-HARQ-Feedback-Option-Multicast for a G-CS-RNTI, to provide HARQ-ACK information for a transport block reception associated with the G-RNTI or with the G-CS-RNTI, respectively, according to the first HARQ-ACK reporting mode or according to the second HARQ-ACK reporting mode.


However, in TS 38.331 (v17.1.0), only one IE harq-Feedback-Option-Multicast is used to indicate the feedback option for dynamically scheduling of PDSCH or SPS PDSCH, while there is not capture an IE called “sps-HARQ-Feedback-Option-Multicast”. One possible correction is to add a new IE sps-HARQ-Feedback-Option-Multicast to TS 38.331 (v17.1.0), and use two different IEs to configure feedback options for dynamic scheduling and SPS, respectively. However, it needs to change RAN2’s specification and a LS. The other way to resolve this problem is to delete the IE sps-HARQ-Feedback-Option-Multicast from TS 38.213 (v17.2.0). It is feasible that one IE harq-Feedback-Option-Multicast is used to configure the feedback option per G-RNTI or per G-CS-RNTI, which can also easily differentiate dynamic scheduling from SPS.
harq-FeedbackOptionMulticast-r17     ENUMERATED {ack-nack, nack-only}     OPTIONAL, -- Cond HARQFeedback
	harq-FeedbackOptionMulticast 
Indicates the feedback mode for MBS multicast dynamically scheduled PDSCH or SPS PDSCH. 


Proposal 5: Adopt the following TP#3 to TS 38.213.
	--------------------------------------TP to TS38.213 v17.2.0 Starts------------------------------------------
18	Multicast Broadcast Services
<Unchanged part is omitted>
A UE can be configured by harq-Feedback-Option-Multicast for a G-RNTI, or by sps-HARQ-Feedback-Option-Multicast for a G-CS-RNTI, to provide HARQ-ACK information for a transport block reception associated with the G-RNTI or with the G-CS-RNTI, respectively, according to the first HARQ-ACK reporting mode or according to the second HARQ-ACK reporting mode. The UE determines a priority for a PUCCH transmission with multicast HARQ-ACK information according to any HARQ-ACK reporting mode as described in clause 9 for a PUCCH transmission with unicast HARQ-ACK information.
<Unchanged part is omitted>
--------------------------------------TP to TS38.213 v17.2.0 Ends------------------------------------------



1.4 Codebook Type indication
	Agreement:
For UE supporting both unicast and multicast, the pdsch-HARQ-ACK-Codebook/pdsch-HARQ-ACK-CodebookList can be separately configured for multicast from that for unicast.

Agreement:
When UE is configured with the pdsch-HARQ-ACK-Codebook/pdsch-HARQ-ACK-CodebookList for ACK/NACK based feedback for multicast, it is applied to all G-RNTIs configured to UE.


For UE supporting both unicast and multicast, it was agreed that the pdsch-HARQ-ACK-Codebook/pdsch-HARQ-ACK-CodebookList can be separately configured for multicast from that for unicast. However, in TS 38.213 (v17.2.0), pdsch-HARQ-ACK-Codebook-Multicast rather than pdsch-HARQ-ACK-Codebook is used to indicate the codebook type for NR MBS. Furthermore, pdsch-HARQ-ACK-Codebook-Multicast is neither defined in TS 38.331 (v17.1.0). In Section 9.1.2.2 of TS 38.213 (v17.2.0), the similar mechanism is defined and it uses the correct IE names and description, which can be referred for the following correction in Chapter 18.
Proposal 6: Adopt the following TP#4 to TS 38.213.
	--------------------------------------TP to TS38.213 v17.2.0 Starts------------------------------------------
18	Multicast Broadcast Services
<Unchanged part is omitted>
If a UE is provided pdsch-HARQ-ACK-Codebook-Multicast = semi-static for multicast HARQ-ACK information, the UE generates a Type-1 HARQ-ACK codebook as described in clauses 9.1.2, 9.1.2.1, and 9.1.2.2.
If a UE is provided pdsch-HARQ-ACK-Codebook-Multicast = dynamic for multicast HARQ-ACK information, the UE generates a Type-2 HARQ-ACK codebook as described in clause 9.1.3.1. 
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-Multicast = semi-static for multicast HARQ-ACK information, 
-	or pdsch-HARQ-ACK-Codebook = semi-static for unicast HARQ-ACK information and pdsch-HARQ-ACK-Codebook-Multicast = dynamic for multicast HARQ-ACK information, and
-	would multiplex the unicast and multicast HARQ-ACK information in a same PUCCH or PUSCH 
<Unchanged part is omitted>
--------------------------------------TP to TS38.213 v17.2.0 Ends------------------------------------------



1.5 RRC parameters alignment
In the latest version of specifications, the RRC IEs’ names in TS 38.213 (v17.2.0) are not aligned with that in TS 38.331 (v17.1.0). The following names can be updated in the future work of specifications.
Table 1. RRC IE names alignement
	TS 38.213 (v17.2.0)
	38.331 (v17.1.0)

	cfr-Config-MCCH-MTCH
	cfr-ConfigMCCH-MTCH

	cfr-Config-Multicast
	cfr-ConfigMulticast

	fdmed-Reception-Multicast
	fdmed-ReceptionMulticast

	locationAndBandwidth-Multicast
	locationAndBandwidthMulticast

	harq-Feedback-Option-Multicast
	harq-FeedbackOptionMulticast


Proposal 7: The IE names used for Rel-17 NR MBS should be aligned between specifications, and Table 1 can be taken into account when doing corrections.

Conclusion
In this contribution, the remaining issues on NR MBS are discussed with the following proposals:
Proposal 1: If UE does not detect any DCI for G-RNTI(s) with HARQ-ACK enabled when at least one configured G-RNTI is with HARQ-ACK enabled by RRC, UE needs to generate Type-1 CB and report NACK.
Proposal 2: The specification should capture the definition on how to use 1 bit in DCI format 4_2 to indicate enabling/disabling HARQ-ACK feedback for NR MBS.
Proposal 3: Adopt the following TP#1 to TS 38.212.
	--------------------------------TP to TS38.212 v17.2.0 Starts------------------------------------------
7.3.1.5.3	Format 4_2
DCI format 4_2 is used for the scheduling of PDSCH in DL cell. 
<Unchanged part is omitted>
-	Enabling/disabling HARQ-ACK feedback indication –1 bit if higher layer parameter harq-FeedbackEnabler-Multicast indicates dci-enabler, where value 1 indicates enabling HARQ-ACK feedback and value 0 indicates disabling HARQ-ACK feedback; 0 bit, otherwise.
<Unchanged part is omitted>
--------------------------------TP to TS38.212 v17.2.0 Ends------------------------------------------


Proposal 4: Adopt the following TP#2 to TS 38.213.
	--------------------------------------TP to TS38.213 v17.2.0 Starts------------------------------------------
18	Multicast Broadcast Services
<Unchanged part is 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, or when the UE is provided harq-FeedbackEnablerMulticast with value set to 'disabled', the UE does not provide HARQ-ACK information for respective PDSCH receptions. If a UE is provided harq-FeedbackEnablerMulticast with value set to 'dci-enabler' for a G-RNTI or a G-CS-RNTI, the UE determines whether or not to provide the HARQ-ACK information for PDSCH receptions based on an indication by the multicast DCI format associated with the G-RNTI or the G-CS-RNTI [4, TS 38.212].
<Unchanged part is omitted>
--------------------------------------TP to TS38.213 v17.2.0 Ends------------------------------------------


Proposal 5: Adopt the following TP#3 to TS 38.213.
	--------------------------------------TP to TS38.213 v17.2.0 Starts------------------------------------------
18	Multicast Broadcast Services
<Unchanged part is omitted>
A UE can be configured by harq-Feedback-Option-Multicast for a G-RNTI, or by sps-HARQ-Feedback-Option-Multicast for a G-CS-RNTI, to provide HARQ-ACK information for a transport block reception associated with the G-RNTI or with the G-CS-RNTI, respectively, according to the first HARQ-ACK reporting mode or according to the second HARQ-ACK reporting mode. The UE determines a priority for a PUCCH transmission with multicast HARQ-ACK information according to any HARQ-ACK reporting mode as described in clause 9 for a PUCCH transmission with unicast HARQ-ACK information.
<Unchanged part is omitted>
--------------------------------------TP to TS38.213 v17.2.0 Ends------------------------------------------


Proposal 6: Adopt the following TP#4 to TS 38.213.
	--------------------------------------TP to TS38.213 v17.2.0 Starts------------------------------------------
18	Multicast Broadcast Services
<Unchanged part is omitted>
If a UE is provided pdsch-HARQ-ACK-Codebook-Multicast = semi-static for multicast HARQ-ACK information, the UE generates a Type-1 HARQ-ACK codebook as described in clauses 9.1.2, 9.1.2.1, and 9.1.2.2.
If a UE is provided pdsch-HARQ-ACK-Codebook-Multicast = dynamic for multicast HARQ-ACK information, the UE generates a Type-2 HARQ-ACK codebook as described in clause 9.1.3.1. 
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-Multicast = semi-static for multicast HARQ-ACK information, 
-	or pdsch-HARQ-ACK-Codebook = semi-static for unicast HARQ-ACK information and pdsch-HARQ-ACK-Codebook-Multicast = dynamic for multicast HARQ-ACK information, and
-	would multiplex the unicast and multicast HARQ-ACK information in a same PUCCH or PUSCH 
<Unchanged part is omitted>
--------------------------------------TP to TS38.213 v17.2.0 Ends------------------------------------------


Proposal 7: The IE names used for Rel-17 NR MBS should be aligned between specifications, and Table 1 can be taken into account when doing corrections.
	TS 38.213 (v17.2.0)
	38.331 (v17.1.0)

	cfr-Config-MCCH-MTCH
	cfr-ConfigMCCH-MTCH

	cfr-Config-Multicast
	cfr-ConfigMulticast

	fdmed-Reception-Multicast
	fdmed-ReceptionMulticast

	locationAndBandwidth-Multicast
	locationAndBandwidthMulticast

	harq-Feedback-Option-Multicast
	harq-FeedbackOptionMulticast
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