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1. Introduction
In the past RAN1/2 meetings, some agreements for MBS SPS. In this document, we discuss some remaining relevant issues for MBS SPS configuration and SPS activation.
RAN1#104bis-e
Agreement: 
For RRC_CONNECTED UE supporting MBS, support up to 8 configured SPS configurations in a BWP of a serving cell for unicast and MBS in total. 

RAN1#107-e
Agreement:
For multicast in RRC_CONNECTED state, 
· Only SPS-Config-Multicast(s) configured in CFR for multicast can be activated/deactivated by GC-PDCCH with G-CS-RNTI.
· SPS-Config-Multicast(s) configured in CFR for multicast cannot be activated by unicast PDCCH with CS-RNTI, but can be deactivated by unicast PDCCH with CS-RNTI.

RAN1#107b-e
Conclusion
For multicast of RRC_CONNECTED UEs, the value range of sps-ConfigIndex in SPS-Config-Multicast is {0-7}, and sps-ConfigIndex in sps-Config and SPS-Config-Multicast cannot be configured with the same value.

RAN2#116bis-e:
Agreements
· …
· The sps-ConfigIndex should unique in UE no matter the SPS is for unicast or multicast.


2. Discussion 
[bookmark: _Toc60777179][bookmark: _Toc115428971]–	BWP-DownlinkDedicated
The IE BWP-DownlinkDedicated is used to configure the dedicated (UE specific) parameters of a downlink BWP.
BWP-DownlinkDedicated information element
-- ASN1START
-- TAG-BWP-DOWNLINKDEDICATED-START

BWP-DownlinkDedicated ::=           SEQUENCE {
…
    sps-Config                          SetupRelease { SPS-Config }                                       
    ...,
 
    sps-ConfigToAddModList-r16          SPS-ConfigToAddModList-r16                                        OPTIONAL,   -- Need N
    sps-ConfigToReleaseList-r16         SPS-ConfigToReleaseList-r16                                       OPTIONAL,   -- Need N
…                                                 OPTIONAL,   -- Need R
    cfr-ConfigMulticast-r17             SetupRelease { CFR-ConfigMulticast-r17 }                          OPTIONAL,   -- Need M
…
}

SPS-ConfigToAddModList-r16 ::=          SEQUENCE (SIZE (1..maxNrofSPS-Config-r16)) OF SPS-Config

SPS-ConfigToReleaseList-r16 ::=         SEQUENCE (SIZE (1..maxNrofSPS-Config-r16)) OF SPS-ConfigIndex-r16

…
-- TAG-BWP-DOWNLINKDEDICATED-STOP
-- ASN1STOP

	BWP-DownlinkDedicated field descriptions

	…

	cfr-ConfigMulticast
UE specific common frequency resource configuration for MBS multicast for one dedicated BWP. This field can be configured within at most one serving cell.

	…

	sps-Config
UE specific SPS (Semi-Persistent Scheduling) configuration for one BWP. Except for reconfiguration with sync, the NW does not reconfigure sps-Config when there is an active configured downlink assignment (see TS 38.321 [3]). However, the NW may release the sps-Config at any time. Network can only configure SPS in one BWP using either this field or sps-ConfigToAddModList.

	…

	sps-ConfigToAddModList
Indicates a list of one or more DL SPS configurations to be added or modified in one BWP. Except for reconfiguration with sync, the NW does not reconfigure a SPS configuration when it is active (see TS 38.321 [3]).

	sps-ConfigToReleaseList
Indicates a list of one or more DL SPS configurations to be released. The NW may release a SPS configuration at any time.

	…



The current text of “Network can only configure SPS in one BWP using either this field or sps-ConfigToAddModList” in the field description of “sps-Config” looks to also cover multicast SPS. According to RAN1 agreement that only SPS-Config-Multicast(s) can be activated/deactivated by GC-PDCCH with G-CS-RNTI, both sps-Config and sps-ConfigToAddModList-r16 should be used for unicast. Therefore, the text should be clarified only valid for unicast.
Proposal 1:  Both sps-Config and sps-ConfigToAddModList-r16 are used for configuring unicast SPS and network can only configure SPS for unicast using either sps-Config or sps-ConfigToAddModList-r16.

If sps-Config is configured for single unicast SPS and sps-ConfigMulticastToAddModList-r17 is configured for multicast SPS at the same time, it means that at least two SPS configurations are configured in total and UE need to check which one is activated based on SPS-ConfigIndex-r16 according to PDCCH validation procedure in TS 38.213. However, there is no SPS-ConfigIndex-r16 information in sps-Config since it is originally used for only one unicast SPS configuration. Therefore, network should use sps-ConfigToAddModList-r16 in this case rather than sps-Config.
Proposal 2: Network does not configure SPS in one BWP using sps-Config and sps-ConfigMulticastToAddModList-r17 simultaneously.
	(i.e. Network can only configure SPS for unicast and multicast simultaneously using sps-ConfigToAddModList and sps-ConfigMulticastToAddModList-r17)

[bookmark: _Toc115428985]–	CFR-ConfigMulticast
The IE CFR-ConfigMulticast indicates UE specific common frequency resource configuration for multicast for one dedicated BWP.
CFR-ConfigMulticast information element
-- ASN1START
-- TAG-CFR-CONFIGMULTICAST-START

CFR-ConfigMulticast-r17::= SEQUENCE {
    locationAndBandwidthMulticast-r17              INTEGER (0..37949)                       OPTIONAL,    -- Need S
    pdcch-ConfigMulticast-r17                      PDCCH-Config                             OPTIONAL,    -- Need M
    pdsch-ConfigMulticast-r17                      PDSCH-Config                             OPTIONAL,    -- Need M
    sps-ConfigMulticastToAddModList-r17            SPS-ConfigMulticastToAddModList-r17      OPTIONAL,    -- Need N
    sps-ConfigMulticastToReleaseList-r17           SPS-ConfigMulticastToReleaseList-r17     OPTIONAL     -- Need N
}

SPS-ConfigMulticastToAddModList-r17 ::=	SEQUENCE (SIZE (1..8)) OF SPS-Config

SPS-ConfigMulticastToReleaseList-r17 ::= SEQUENCE (SIZE (1..8)) OF SPS-ConfigIndex-r16

-- TAG-CFR-CONFIGMULTICAST-STOP
-- ASN1STOP

	CFR-ConfigMulticast field descriptions

	…

	sps-ConfigMulticastToAddModList
Indicates a list of one or more DL SPS configurations for MBS multicast.

	sps-ConfigMulticastToReleaseList
Indicates a list of one or more DL SPS configurations to be released. The NW may release a SPS configuration at any time.



[bookmark: _Toc60777392][bookmark: _Toc115429223]–	SPS-Config
The IE SPS-Config is used to configure downlink semi-persistent transmission. Multiple Downlink SPS configurations may be configured in one BWP of a serving cell.
SPS-Config information element
-- ASN1START
-- TAG-SPS-CONFIG-START

SPS-Config ::=                  SEQUENCE {
    periodicity                     ENUMERATED {ms10, ms20, ms32, ms40, ms64, ms80, ms128, ms160, ms320, ms640,
                                                        spare6, spare5, spare4, spare3, spare2, spare1},
    nrofHARQ-Processes              INTEGER (1..8),
      ...,
    [[
    sps-ConfigIndex-r16             SPS-ConfigIndex-r16                                                         OPTIONAL,   -- Cond SPS-List
   …
    ]]
}

-- TAG-SPS-CONFIG-STOP
-- ASN1STOP

	SPS-Config field descriptions

	…

	sps-ConfigIndex
Indicates the index of one of multiple SPS configurations.

	…



	Conditional Presence
	Explanation

	SPS-List
	The field is mandatory present when included in sps-ConfigToAddModList-r16, otherwise the field is absent.



According to the conditional presence of SPS-List, sps-ConfigIndex-r16 is absent when included in sps-ConfigMulticastToAddModList-r17. However, for the case of more than one SPS configuration for unicast and multicast, sps-ConfigIndex-r16 should be also mandatory present in sps-ConfigMulticastToAddModList-r17 for SPS activation.

Actually, even if only one SPS configuration for multicast is configured, sps-ConfigIndex-r16 should be mandatory present since UE needs to know which SPS configuration is released based on sps-ConfigIndex-r16 included in sps-ConfigMulticastToReleaseList.

Proposal 3:  In addition to sps-ConfigToAddModList-r16, sps-ConfigIndex-r16 is mandatory present when included in sps-ConfigMulticastToAddModList-r17.

Since multicast SPS is shared by a group of UE, sps-ConfigIndex-r16 should be also the same for all UEs in this group for activation or deactivation by G-CS-RNTI. However, if any UE in this group is configured with only one multicast SPS configuration, network can only set sps-ConfigIndex-r16 to 0; otherwise it cannot pass PDCCH validation for SPS activation as specified in TS 38.213 (HARQ process number field is always set to 0). If sps-ConfigIndex-r16 is set to non-zero in this case, network would set HARQ process number field to non-zero for the group of UE to know which SPS configuration is activated by G-CS-RNTI. For any UE having only one SPS configuration in this group, PDCCH validation for SPS activation would be always failed.

Proposal 4:  Network can only configure sps-ConfigIndex to 0 if a single DL SPS configuration for multicast is configured.


3. Conclusion
In this document, we discuss some issues for MBS DRX and SPS.
Proposal 1:  sps-Config and sps-ConfigToAddModList-r16 are used for configuring unicast SPS and network can only configure SPS for unicast using either sps-Config or sps-ConfigToAddModList-r16.

Proposal 2: Network does not configure SPS in one BWP using sps-Config and sps-ConfigMulticastToAddModList-r17 simultaneously.
(i.e. Network can only configure SPS for unicast and multicast simultaneously using sps-ConfigToAddModList and sps-ConfigMulticastToAddModList-r17)

[bookmark: _GoBack]Proposal 3:  In addition to sps-ConfigToAddModList-r16, sps-ConfigIndex-r16 is mandatory present when included in sps-ConfigMulticastToAddModList-r17.

Proposal 4:  Network can only configure sps-ConfigIndex to 0 if a single DL SPS configuration for multicast is configured.
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Text proposals
–	BWP-DownlinkDedicated
The IE BWP-DownlinkDedicated is used to configure the dedicated (UE specific) parameters of a downlink BWP.
BWP-DownlinkDedicated information element
-- ASN1START
-- TAG-BWP-DOWNLINKDEDICATED-START

BWP-DownlinkDedicated ::=           SEQUENCE {
…
    sps-Config                          SetupRelease { SPS-Config }                                       
    ...,
 
    sps-ConfigToAddModList-r16          SPS-ConfigToAddModList-r16                                        OPTIONAL,   -- Need N
    sps-ConfigToReleaseList-r16         SPS-ConfigToReleaseList-r16                                       OPTIONAL,   -- Need N
…                                                 OPTIONAL,   -- Need R
    cfr-ConfigMulticast-r17             SetupRelease { CFR-ConfigMulticast-r17 }                          OPTIONAL,   -- Need M
…
}

SPS-ConfigToAddModList-r16 ::=          SEQUENCE (SIZE (1..maxNrofSPS-Config-r16)) OF SPS-Config

SPS-ConfigToReleaseList-r16 ::=         SEQUENCE (SIZE (1..maxNrofSPS-Config-r16)) OF SPS-ConfigIndex-r16

…
-- TAG-BWP-DOWNLINKDEDICATED-STOP
-- ASN1STOP

	BWP-DownlinkDedicated field descriptions

	…

	cfr-ConfigMulticast
UE specific common frequency resource configuration for MBS multicast for one dedicated BWP. This field can be configured within at most one serving cell.

	…

	sps-Config
UE specific SPS (Semi-Persistent Scheduling) configuration for one BWP. Except for reconfiguration with sync, the NW does not reconfigure sps-Config when there is an active configured downlink assignment (see TS 38.321 [3]). However, the NW may release the sps-Config at any time. Network can only configure SPS for unicast in one BWP using either this field or sps-ConfigToAddModList. Proposal 1     Network does not configure SPS in one BWP using this field and sps-ConfigMulticastToAddModList-r17 simultaneously.  Proposal 2
 

	…

	sps-ConfigToAddModList
Indicates a list of one or more DL SPS configurations to be added or modified in one BWP. Except for reconfiguration with sync, the NW does not reconfigure a SPS configuration when it is active (see TS 38.321 [3]).

	sps-ConfigToReleaseList
Indicates a list of one or more DL SPS configurations to be released. The NW may release a SPS configuration at any time.

	…



–	CFR-ConfigMulticast
The IE CFR-ConfigMulticast indicates UE specific common frequency resource configuration for multicast for one dedicated BWP.
CFR-ConfigMulticast information element
-- ASN1START
-- TAG-CFR-CONFIGMULTICAST-START

CFR-ConfigMulticast-r17::= SEQUENCE {
    locationAndBandwidthMulticast-r17              INTEGER (0..37949)                       OPTIONAL,    -- Need S
    pdcch-ConfigMulticast-r17                      PDCCH-Config                             OPTIONAL,    -- Need M
    pdsch-ConfigMulticast-r17                      PDSCH-Config                             OPTIONAL,    -- Need M
    sps-ConfigMulticastToAddModList-r17            SPS-ConfigMulticastToAddModList-r17      OPTIONAL,    -- Need N
    sps-ConfigMulticastToReleaseList-r17           SPS-ConfigMulticastToReleaseList-r17     OPTIONAL     -- Need N
}

SPS-ConfigMulticastToAddModList-r17 ::=	SEQUENCE (SIZE (1..8)) OF SPS-Config

SPS-ConfigMulticastToReleaseList-r17 ::= SEQUENCE (SIZE (1..8)) OF SPS-ConfigIndex-r16

-- TAG-CFR-CONFIGMULTICAST-STOP
-- ASN1STOP

	CFR-ConfigMulticast field descriptions

	…

	sps-ConfigMulticastToAddModList
Indicates a list of one or more DL SPS configurations for MBS multicast.

	sps-ConfigMulticastToReleaseList
Indicates a list of one or more DL SPS configurations to be released. The NW may release a SPS configuration at any time.



–	SPS-Config
The IE SPS-Config is used to configure downlink semi-persistent transmission. Multiple Downlink SPS configurations may be configured in one BWP of a serving cell.
SPS-Config information element
-- ASN1START
-- TAG-SPS-CONFIG-START

SPS-Config ::=                  SEQUENCE {
    periodicity                     ENUMERATED {ms10, ms20, ms32, ms40, ms64, ms80, ms128, ms160, ms320, ms640,
                                                        spare6, spare5, spare4, spare3, spare2, spare1},
    nrofHARQ-Processes              INTEGER (1..8),
    ...,
    [[
    sps-ConfigIndex-r16             SPS-ConfigIndex-r16                                                         OPTIONAL,   -- Cond SPS-List
…
}

-- TAG-SPS-CONFIG-STOP
-- ASN1STOP

	SPS-Config field descriptions

	…

	sps-ConfigIndex
Indicates the index of one of multiple SPS configurations. Network can only configure this field to 0 if a single DL SPS configuration for multicast is configured. Proposal 4


	…



	Conditional Presence
	Explanation

	SPS-List
	The field is mandatory present when included in sps-ConfigToAddModList-r16 or sps-ConfigMulticastToAddModList-r17, otherwise the field is absent. Proposal 3






TS 38.213
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A UE validates, for scheduling activation or scheduling release, a DL SPS assignment PDCCH or a configured UL grant Type 2 PDCCH if
-	the CRC of a corresponding DCI format is scrambled with a CS-RNTI provided by cs-RNTI or a G-CS-RNTI provided by g-cs-RNTI, and
-	the new data indicator field in the DCI format for the enabled transport block is set to '0', and
-	the DFI flag field, if present, in the DCI format is set to '0', and
-	the time domain resource assignment field in the DCI format indicates a row with single SLIV, and
-	if validation is for scheduling activation and if the PDSCH-to-HARQ_feedback timing indicator field in the DCI format is present, the PDSCH-to-HARQ_feedback timing indicator field does not provide an inapplicable value from dl-DataToUL-ACK-r16. 
If a UE is provided a single configuration for UL grant Type 2 PUSCH or for SPS PDSCH, validation of the DCI format is achieved if all fields for the DCI format are set according to Table 10.2-1 or Table 10.2-2. 
If a UE is provided more than one configuration for UL grant Type 2 PUSCH or for SPS PDSCH, a value of the HARQ process number field in a DCI format indicates an activation for a corresponding UL grant Type 2 PUSCH or for a SPS PDSCH configuration with a same value as provided by ConfiguredGrantConfigIndex or by sps-ConfigIndex, respectively. Validation of the DCI format is achieved if the RV field for the DCI format is set as in Table 10.2-3. 
…
Table 10.2-1: Special fields for single DL SPS or single UL grant Type 2 scheduling activation PDCCH validation when a UE is provided a single SPS PDSCH or UL grant Type 2 configuration in the active DL/UL BWP of the scheduled cell
	
	DCI format 0_0/0_1/0_2 
	DCI format 1_0/1_2/4_1
	DCI format 1_1/4_2

	HARQ process number
(if present)
	set to all '0's
	set to all '0's
	set to all '0's

	Redundancy version
(if present)
	set to all '0's
	set to all '0's
	For the enabled transport block: set to all '0's



…
Table 10.2-3: Special fields for a single DL SPS or single UL grant Type 2 scheduling activation PDCCH validation when a UE is provided multiple DL SPS or UL grant Type 2 configurations in the active DL/UL BWP of the scheduled cell
	
	DCI format 0_0/0_1/0_2 
	DCI format 1_0/1_2/4_1
	DCI format 1_1/4_2

	Redundancy version
(if present)
	set to all '0's
	set to all '0's
	For the enabled transport block: set to all '0's






