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1. [bookmark: _Toc120549591]Introduction
The first version of Rel-17 MBS physical layer specification was approved by RAN plenary [1]. In this contribution, some remaining issues on NR MBS in RRC_IDLE RRC_INACTIVE states will be discussed.
2. Discussion
2.1 Reception type
There were some discussions on how to capture the broadcast service reception in TS 38.202. During the email discussion, companies are argued that whether the capture of “D5” and “D6” means UE mandatory feature. Our understanding is that the reception type defined in TS 38.202 only lists the maximum reception type combinations and one UE can support sub set of them, which aligns with the declaration in TS 38.202: 
“Table 6.2-2 describes the combinations of these "Reception Types" which are supported by the UE depending on capabilities [8, TS 38.306], and enumerates how many of each can be received simultaneously. The UE shall be able to receive all TBs according to the indication on PDCCH. Any subset of the combinations specified in table 6.2-2 is also supported.”
Therefore, we don’t need to define any broadcast service capability in the recaption type table, but just adding D5 and D6 in it. It should be noted that, RAN2 has the agreement that NR SA is to be focused in Rel-17, thus the broadcast service cannot be supported on PSCell.
	Focus initially on NR SA, TBD to what extent other scenarios NR DC, NE DC can be supported. 


In addition, as the discussion in our contribution [2], we think it is feasible to receive broadcast service on SCell and non-serving cell and there is no additional RAN1 spec to support broadcast service reception on SCell and non-serving cell, except for removing the restriction of configuring MCCH/MTCH search space on PCell only in TS 38.213 and adding the reception type of broadcast service in TS 38.202. 
Another related issue is the simultaneous reception of PDSCHs for RRC_IDLE/INACTIVE UEs. In Rel-15/16 design, RRC_IDLE/INCTIVE UEs can receive two PDSCHs in one slot for system information, paging and random access, and same rule can also be extended to MCCH-RNTI and G-RNTI.
Therefore, we suggest the following two text proposals in TS 38.214 and TS 38.202.
Proposal 1. The suggested TP for TS 38.214 section 5.1 is as the following:
<Unchanged text is omitted>
The UE in RRC_IDLE and RRC_INACTIVE modes shall be able to decode two PDSCHs each scheduled with SI-RNTI, P-RNTI, RA-RNTI or, TC-RNTI, MCCH-RNTI or G-RNTI with the two PDSCHs partially or fully overlapping in time in non-overlapping PRBs.
<Unchanged text is omitted>

Proposal 2. The suggested TP for TS 38.202 section 6.2 is as the following:
<Unchanged text is omitted>
Table 6.2-2: Downlink "Reception Type" combinations
	Supported Combinations 
	Comment

	PCell
	PSCell
	SCell
	

	1. RRC_IDLE

	A + (B and/or C1 and/or D0 and/or D5 and/or D6) + F0 
	
	D5 and/or D6
	Note 1

	2. RRC_INACTIVE

	A + (B and/or C1 and/or D0 and/or D5 and/or D6) + F0 
	
	D5 and/or D6
	Note 1

	3. RRC_CONNECTED

	(A + C0 + (B and/or (D0 or (m1*D1+m2*D2+m3*D3+m4*D4))) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + L0 + L1 + M + N) 
	(A + (D0 or (m1*D1+m2*D2)) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + N) 
	m1*D1 + m2*D2 + E + n*F1 + G + H 
+ J0 + J1 + J2 + K + O + L0 + L1 + M
	Note 2, Note 3, Note 4, Note 5, Note 6, Note 7, Note 8, Note 9

	Note 1:	UE is not required to decode more than two PDSCH simultaneously, and decoding prioritization when more than two are received is up to UE implementation.
Note 2:	For PCell, UE is not required to decode SI-RNTI PDSCH simultaneously with C-RNTI PDSCH, unless in FR1.
Note 3:	Supported combinations are subject to UE capabilities for dual connectivity, carrier aggregation, receiving of group TPC commands, pre-emption indication and dynamic SFI monitoring.
Note 4:	The values of m2 ≥ 0 and n≥ 0 in the supported combinations are subject to the UE capability. 
Note 5:	Support of monitoring PDCCH with SL-RNTI, SL-CS-RNTI, SL Semi-Persistent Scheduling V-RNTI are subject to UE capability. 
Note 6:	The values of m1 ≥ 1 in the supported combinations are subject to the UE capability. 
Note 7:	In Active time, a UE is not expected to monitor the DCI format for the PDCCH scrambled by PS-RNTI.
Note 8:	The PDCCH scrambled by PS-RNTI can only be configured on the PCell and PSCell.
Note 9:      The values of m3 ≥ 0 and m4≥0 are subject to UE capability and applicable to RRC connected UEs


<Unchanged text is omitted>
2.2 CFR
There are two redundant paragraphs to describe the CFR configuration for broadcast in current TS 38.213 section 18 as the following. 
“A UE can be configured by cfr-Config-MCCH-MTCH an MBS frequency resource for PDCCH and PDSCH receptions providing MCCH and MTCH [12, TS 38.331]; otherwise, the MBS frequency resource is same as for the CORESET with index 0 that is associated with the Type0-PDCCH CSS set for PDCCH and PDSCH receptions providing MCCH and MTCH.”
“A UE can be configured by cfr-Config-Broadcast, an MBS frequency resource within the initial DL BWP for PDCCH and PDSCH receptions [4, TS 38.211]. If cfr-Config- Broadcast does not include locationAndBandwidth-Broadcast, the MBS frequency resource is the initial DL BWP. A UE monitors PDCCH for scheduling PDSCH receptions for MCCH or MTCH as described in clause 10.1.”
We don’t have any agreement to define the default broadcast CFR bandwidth value if locationAndBandwidth-Broadcast is not be included in the CFR configuration. From RAN1’s perspective, we only agreed that the CFR size can be equal to CORESET 0 (Case A) or SIB-1 configured initial DL BWP (Case C) and if the CFR is not configured, UE can receive broadcast service in the frequency range of CORESET 0, thus the first paragraph has covered all the broadcast CFR configuration cases and the second paragraph can be deleted.
Proposal 3. The suggested TP for TS 38.213 section 18 is as the following:
<Unchanged text is omitted>
A UE can be configured by cfr-Config-MCCH-MTCH an MBS frequency resource for PDCCH and PDSCH receptions providing MCCH and MTCH [12, TS 38.331]; otherwise, the MBS frequency resource is same as for the CORESET with index 0 that is associated with the Type0-PDCCH CSS set for PDCCH and PDSCH receptions providing MCCH and MTCH. 
In clauses referring to a higher layer parameter value provided by PDCCH-ConfigCommon or PDSCH-ConfigCommon, when applicable a corresponding higher layer parameter value for MCCH/MTCH PDCCH receptions or PDSCH receptions, respectively, is provided as described in [12, TS 38.331].
A UE can be configured by cfr-Config-Broadcast, an MBS frequency resource within the initial DL BWP for PDCCH and PDSCH receptions [4, TS 38.211]. If cfr-Config- Broadcast does not include locationAndBandwidth-Broadcast, the MBS frequency resource is the initial DL BWP. A UE monitors PDCCH for scheduling PDSCH receptions for MCCH or MTCH as described in clause 10.1.
<Unchanged text is omitted>
2.3 PDCCH
In the last RAN1 meeting, the original RRC parameter pdcch-Config-Broadcast is replaced by pdcch-Config-MCCH and pdcch-Config-MTCH, but there is an editorial error in TS 38.213 section 10.1, thus we suggest the following text proposal.
Proposal 4. The suggested TP for TS 38.213 section 10.1 is as the following:
<Unchanged text is omitted>
-	a Type0-PDCCH CSS set configured by pdcch-ConfigSIB1 in MIB or by searchSpaceSIB1 in PDCCH-ConfigCommon or by searchSpaceZero in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a SI-RNTI, or by searchSpaceZero in PDCCH-ConfigCommon when pdcch-Config-MCCH or pdcch-Config-MCCH MTCH is not provided, for a DCI format with CRC scrambled by a MCCH-RNTI or a G-RNTI, on the primary cell of the MCG
<Unchanged text is omitted>

In last several RAN1 meetings, we have agreed some DCI fields for DCI format 4_0 but some are still FFS. Considering gNB doesn’t know what exact RRC_IDLE/INACTIVE UEs receiving broadcast service, it is no way for gNB configuring UE-specific PUCCH resource for ACK/NACK feedback. As for NACK-only based HARQ-ACK feedback, we also think it has little motivation to be supported for RRC_IDLE/INACTIVE UEs, the first reason is that the QoS requirement for broadcast service is much lower than multicast service and the second reason is that gNB can use PDSCH repetition to improve the reliability without HARQ-ACK feedback. Therefore, we think the HARQ feedback for group-common PDSCH for broadcast reception for RRC_IDLE/INACTIVE UEs should not be supported. Furthermore, the HARQ process number and New data indicator are not needed for HARQ-ACK feedback.
As for blind retransmission soft buffer combination, dedicated HARQ process is defined for system information in NR and similar mechanism can be used for broadcast service. In addition, as different G-RNTI are used to differentiate broadcast services, which means the HARQ buffer has one to one mapping with G-RNTI, it is up to UE’s implementation to buffer different services in different HARQ buffer without the necessary to be indicated the HARQ process number in the DCI. 
Proposal 5. HARQ process number and New data indicator are not needed in the DCI format 4_0.
2.4 RRC parameter
In current TS 38.213, the RRC parameter dci-Format4-0 is used to indicate UE to monitor DCI format 4_0, but is missed in the RRC parameter list send to RAN2, thus we suggest to add the following RRC parameter.
Proposal 6. Introduce a new RRC parameter dci-Format4-0 indicate UE to monitor DCI format 4_0 in one search space.
	RRC parameter name
	Description

	dci-Format4-0
	If configured, the UE monitors the DCI format 4_0 with CRC scrambled by MCCH-RNTI/G-RNTI according to TS 38.213 [13] clause [10.1]


3. Conclusions
In this contribution, the remaining issues of MBS in RRC_IDLE/RRC_INACTIVE states are discussed, and the following proposals are made.
Proposal 1. The suggested TP for TS 38.214 section 5.1 is as the following:
<Unchanged text is omitted>
The UE in RRC_IDLE and RRC_INACTIVE modes shall be able to decode two PDSCHs each scheduled with SI-RNTI, P-RNTI, RA-RNTI or, TC-RNTI, MCCH-RNTI or G-RNTI with the two PDSCHs partially or fully overlapping in time in non-overlapping PRBs.
<Unchanged text is omitted>
Proposal 2. The suggested TP for TS 38.202 section 6.2 is as the following:
<Unchanged text is omitted>
Table 6.2-2: Downlink "Reception Type" combinations
	Supported Combinations 
	Comment

	PCell
	PSCell
	SCell
	

	1. RRC_IDLE

	A + (B and/or C1 and/or D0 and/or D5 and/or D6) + F0 
	
	D5 and/or D6
	Note 1

	2. RRC_INACTIVE

	A + (B and/or C1 and/or D0 and/or D5 and/or D6) + F0 
	
	D5 and/or D6
	Note 1

	3. RRC_CONNECTED

	(A + C0 + (B and/or (D0 or (m1*D1+m2*D2+m3*D3+m4*D4))) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + L0 + L1 + M + N) 
	(A + (D0 or (m1*D1+m2*D2)) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + N) 
	m1*D1 + m2*D2 + E + n*F1 + G + H 
+ J0 + J1 + J2 + K + O + L0 + L1 + M
	Note 2, Note 3, Note 4, Note 5, Note 6, Note 7, Note 8, Note 9

	Note 1:	UE is not required to decode more than two PDSCH simultaneously, and decoding prioritization when more than two are received is up to UE implementation.
Note 2:	For PCell, UE is not required to decode SI-RNTI PDSCH simultaneously with C-RNTI PDSCH, unless in FR1.
Note 3:	Supported combinations are subject to UE capabilities for dual connectivity, carrier aggregation, receiving of group TPC commands, pre-emption indication and dynamic SFI monitoring.
Note 4:	The values of m2 ≥ 0 and n≥ 0 in the supported combinations are subject to the UE capability. 
Note 5:	Support of monitoring PDCCH with SL-RNTI, SL-CS-RNTI, SL Semi-Persistent Scheduling V-RNTI are subject to UE capability. 
Note 6:	The values of m1 ≥ 1 in the supported combinations are subject to the UE capability. 
Note 7:	In Active time, a UE is not expected to monitor the DCI format for the PDCCH scrambled by PS-RNTI.
Note 8:	The PDCCH scrambled by PS-RNTI can only be configured on the PCell and PSCell.
Note 9:      The values of m3 ≥ 0 and m4≥0 are subject to UE capability and applicable to RRC connected UEs


<Unchanged text is omitted>
Proposal 3. The suggested TP for TS 38.213 section 18 is as the following:
<Unchanged text is omitted>
A UE can be configured by cfr-Config-MCCH-MTCH an MBS frequency resource for PDCCH and PDSCH receptions providing MCCH and MTCH [12, TS 38.331]; otherwise, the MBS frequency resource is same as for the CORESET with index 0 that is associated with the Type0-PDCCH CSS set for PDCCH and PDSCH receptions providing MCCH and MTCH. 
In clauses referring to a higher layer parameter value provided by PDCCH-ConfigCommon or PDSCH-ConfigCommon, when applicable a corresponding higher layer parameter value for MCCH/MTCH PDCCH receptions or PDSCH receptions, respectively, is provided as described in [12, TS 38.331].
A UE can be configured by cfr-Config-Broadcast, an MBS frequency resource within the initial DL BWP for PDCCH and PDSCH receptions [4, TS 38.211]. If cfr-Config- Broadcast does not include locationAndBandwidth-Broadcast, the MBS frequency resource is the initial DL BWP. A UE monitors PDCCH for scheduling PDSCH receptions for MCCH or MTCH as described in clause 10.1.
<Unchanged text is omitted>
Proposal 4. The suggested TP for TS 38.213 section 10.1 is as the following:
<Unchanged text is omitted>
-	a Type0-PDCCH CSS set configured by pdcch-ConfigSIB1 in MIB or by searchSpaceSIB1 in PDCCH-ConfigCommon or by searchSpaceZero in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a SI-RNTI, or by searchSpaceZero in PDCCH-ConfigCommon when pdcch-Config-MCCH or pdcch-Config-MCCH MTCH is not provided, for a DCI format with CRC scrambled by a MCCH-RNTI or a G-RNTI, on the primary cell of the MCG
<Unchanged text is omitted>
Proposal 5. HARQ process number and New data indicator are not needed in the DCI format 4_0.
Proposal 6. Introduce a new RRC parameter dci-Format4-0 indicate UE to monitor DCI format 4_0 in one search space.
	RRC parameter name
	Description

	dci-Format4-0
	If configured, the UE monitors the DCI format 4_0 with CRC scrambled by MCCH-RNTI/G-RNTI according to TS 38.213 [13] clause [10.1]
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