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1. Introduction
Regarding the broadcast reception on Scell and non-serving cell for RRC connected UE, RAN2 sent an LS [1] to RAN1 and check the feasibility from RAN1’s perspective. In last RAN1 meeting, they discussed the issue and achieved the following agreements, the detailed reply contents can be found in [2]:
	Agreement: From RAN1 perspective, it is feasible for UE in RRC_CONNECTED state to receive MBS broadcast on an activated SCell as long as UE has capability of supporting MBS broadcast on SCell. From RAN1 perspective, if a UE is to receive MBS broadcast on SCell,
· The capability of supporting MBS broadcast on SCell is separate capability from the one of CA for unicast. 
· The UE is not required to monitor DCI formats associated with SI-RNTI, P-RNTI, RA-RNTI in SCell.
· Overbooking for SCell is not supported.
· MBS broadcast reception on SCell can be supported only for RRC_CONNECTED UEs only with self-scheduling. 
· Type0-PDCCH CSS set is only configured on the primary cell of the MCG. 
· Configuring the search space on SCell for PDCCH monitoring of MBS DCI formats is via unicast RRC signaling. 
· The UE capability is expected to be defined by RAN2.
· E.g. the total number of component carriers for receiving broadcast on SCell may be subject to UE capability
· The UE is not required to receive broadcast on PCell and SCell simultaneously
[bookmark: _Hlk94027401]Agreement: From RAN1 perspective, it is feasible for UE in RRC_CONNECTED state to receive MBS broadcast on non-serving cell, which is up to UE implementation and transparent to the network.
· It is assumed in RAN1 that UE receiving MBS broadcast on non-serving cell does not have any impact to operation on serving cell(s), e.g., does not require UE to obtain the related configuration from the serving cell, does not require the network to guarantee the scheduling doesn’t exceed UE’s capability on serving cell, etc.
· RAN1 assumes that receiving MBS broadcast on non-serving cell could be on the same or on a different band, but on a different carrier frequency than a UE’s serving cell
· No RAN1 spec impact and no optimization is pursued in Rel-17 for MBS broadcast reception on non-serving cell.
· The UE capability(ies), if any, is(are) expected to be defined by RAN2.


Although some companies pointed out some critical issues in last RAN1 meeting, e.g., RF glitch issue, MCCH/MTCH reception issue, MBS WID scope issue and so on, per RAN1 VC’s guidance, they just focus on the issue from RAN1 feasibility perspective as requested by RAN2, and whether to support MBS broadcast reception on SCell and supporting MBS broadcast reception on non-serving cell will be up to RAN2. In this contribution, we will further discuss the issue and give our views.
2. Discussion
2.1  MBS broadcast reception on Scell

For broadcast reception, as we agreed in previous meeting, the two-step based approach (i.e. BCCH and MCCH) as adopted by LTE SC-PTM is reused for the transmission of PTM configuration for NR MBS delivery mode 2, which means that SIB will be used to provide the transmission configuration of MCCH. Based on the MCCH configuration received via SIB, UE reads MCCH and obtains transmission configuration of MTCH(s), e.g., G-RNTI. However, the UE will not read SIB information (e.g., SIBx) in Scell based on the legacy behaviour also agreed by RAN1, which means the two-step based approach (i.e. BCCH and MCCH) will be not suitable for UE receiving broadcast on Scell. 
Per our understanding, there are some solutions as described following and illustrated in Figure 1:
· Alt 1: UE read the BCCH (e.g., SIBx) in PCell and then obtain the MCCH/MTCH information in Scell;
· Alt 2: UE read the BCCH (e.g., SIBx) and MCCH in Pcell and then obtain the MTCH information in Scell;
· Alt 3: The NW will reconfigure the information for scheduling MTCH in Scell when Scell for broadcast is addition (e.g., configurable) or activation (e.g., configured);
· Alt 4: define a new behaviour that UE can read the BCCH (e.g., SIBx) in Scell and the previous agreed two-step based approach (i.e. BCCH and MCCH) can be reused for broadcast reception in Scell.
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[bookmark: _Ref95313498][bookmark: _Ref95313494]Figure 1 MBS broadcast services reception on Scell
Regarding whether the above solution or which alternative solution is feasible, it needs more discussion and may other WG’s involve. However, considering we are approaching the Rel-17 MBS freeze time, it is not a best time to discuss the issue, especially there are some other remaining issues to be discussed.
[bookmark: _Ref95323708]Observation 1: The procedure of broadcast MTCH reception on Scell needs more discussion and other WG workload.
In other aspect, the UE’s RF retuning behaviour and whether the current RF requirement can be satisfied for UE receiving broadcast service is not clear. The reason is that the broadcast services are different from unicast services behaviour. In legacy unicast behaviour, the NW need to transmit the service packet after the Scell is activated as illustrated in Figure 2.
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[bookmark: _Ref95314356]Figure 2 legacy unicast reception behaviour on Scell
However, the broadcast services are always transmitted no matter whether the current UE’s Scell exist or not, then how to specify the UE’s RF behaviour is not discussed for now. As illustrated in Figure 3, which time unit (e.g., t1, t2, or t3) does the UE need to retune its RF? T3 time unit is the legacy NR unicast behaviour, however, it may be not suitable for MBS UE because the MBS services are transmitted all the time as we discussed above. Besides, in the LTE eMBMS, the UE will adjust the RF when it sends the corresponding MBS interested indication (e.g., MII) information to NW. Whether the R17 MBS UE can follow the similar behaviour if Scell is supported? Whether the current RF requirement also can be applied to broadcast reception is also not clear, e.g., RF glitch caused by RF retuning is not clear, which need RAN4’s work to study and confirm. If we still want to support the broadcast reception on Scell, we suggest sending an LS to RAN4.
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[bookmark: _Ref95314820][bookmark: OLE_LINK6]Figure 3 MBS broadcast reception behaviour on Scell
[bookmark: _Ref95323710]Observation 2: The procedure of UE retunes its RF for broadcast reception on Scell needs more discussion.
[bookmark: _Ref95323711]Observation 3: The RF glitch caused by RF returning and corresponding requirement issues need R4’s discussion and workload.
Actually, in the objective of Rel-17 MBS WID [2], there is no any objective to support the broadcast reception on Scell. Instead, the Rel-17 MBS is targeting to design basic function and has a restriction that UE implementation should be limited to fast facilitate commercial implementation deployment. The detailed contents are copied as following: 
	The set of objectives includes:
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:
· Specify a group scheduling mechanism to allow UEs to receive Broadcast/Multicast service [RAN1, RAN2]
· This objective includes specifying necessary enhancements that are required to enable simultaneous operation with unicast reception.
· ………………..
· Specify required changes to improve reliability of Broadcast/Multicast service, e.g. by UL feedback. The level of reliability should be based on the requirements of the application/service provided.[RAN1, RAN2]
· ………..
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/ RRC_INACTIVE states [RAN2, RAN1]:
· Specify required changes to enable the reception of Point to Multipoint transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, with the aim of keeping maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the configuration of PTM reception. [RAN2, RAN1].
[bookmark: OLE_LINK9]Restrictions and assumptions:
In order to facilitate implementation and deployment of the feature, the overall implementation impact should be limited, and the UE complexity should be minimized (e.g. device hardware impact should be avoided).


[bookmark: _Ref92802962]Observation 4: Rel-17 MBS as a first release for supporting 5G NR multicast broadcast services only focus on the basic function to fast commercial deployment.
[bookmark: _Ref92550381][bookmark: OLE_LINK1]Observation 5: MBS broadcast reception on Scell and non-serving cell is out of the scope of Rel-17 MBS objective.
From our observation, some objectives within Rel-17 MBS scope (e.g., multicast reception in RRC IDLE/INACTIVE state) have been deprioritized due to limited meeting time unit and will be discussed in future release, why does the issue out of Rel-17 MBS scope will be discussed in current status (e.g., approaching the Rel-17 MBS freeze time)? From our view, it still can work even though broadcast reception on Scell is not supported.
[bookmark: _Ref95323715]Observation 6: Although some objectives are within the Rel-17 MBS scope, they have been deprioritized in Rel-17 due to limited time unit, e.g., multicast reception in RRC IDLE/INACTIVE state.
[bookmark: _Ref95323716]Observation 7: MBS broadcast reception on Scell is out of the scope of Rel-17 MBS objective.
[bookmark: _Ref95323764]Observation 8: Considering broadcast reception on Scell is out of Rel-17 MBS scope and some objectives within the Rel-17 MBS scope have been deprioritized, the reason and motivation for supporting broadcast reception on Scell in the Rel-17 is not clear.
Besides, in the latest approved Rel-18 MBS WID [4], from our understanding, it already has included the broadcast reception on Scell and non-serving cell as copied following:
	This Work Item is to further enhance the NR Multicast/Broadcast functions based on Rel-17 MBS. The objectives for Rel-18 include:
· …………
· Specify Uu signalling enhancements to allow a UE to use shared processing for MBS broadcast and unicast reception, i.e., ‎including UE capability and related assistance information reporting regarding simultaneous unicast reception in RRC_CONNECTED and MBS broadcast reception from the same or different operators [RAN2]
· ………….


[bookmark: _Ref92550386]From our perspective, the wording of “same operator” can correspond to the broadcast reception on Scell. And the Rel-18 MBS WID also mentions the “UE capability and related assistance information reporting”, which are the points we are discussing for broadcast reception on Scell.
[bookmark: _Ref95323717]Observation 9: MBS broadcast reception on Scell has been included in the scope of Rel-18 MBS objective.
Based on the discussion above, there are more important issues needed to be discussed (e.g., BCCH/MCCH/MTCH reception issue, RF behaviour/glitch issue) before Scell is supported. Besides, considering the Rel-17 and Rel-18 MBS WID objective, especially considering some Rel-17 existing objectives have been deprioritized due to limited meeting time and Scell reception is not within the Rel-17 objective, we suggest not introducing MBS broadcast reception on Scell in Rel-17 MBS.
[bookmark: _Ref87087559]Proposal 1: Broadcast reception on Scell is not supported in Rel-17 MBS.
2.2  MBS broadcast reception on non-serving cell

Regarding the broadcast reception on non-serving cell for RRC connected UEs, it is also not with in the objective of Rel-17 MBS as listed Rel-17 MBS WID above. Therefore, we share the similar observations as mentioned for broadcast as following:
[bookmark: _Ref95323718]Observation 10: MBS broadcast reception on non-serving cell is out of the scope of Rel-17 MBS objective.
[bookmark: _Ref95323767]Observation 11: Considering broadcast reception on non-serving cell is out of Rel-17 MBS scope and some objectives within the Rel-17 MBS scope have been deprioritized, the reason and motivation for supporting broadcast reception on non-serving cell in the Rel-17 is not clear.
The most important aspect is that the objective of Rel-18 MBS WID covers the broadcast reception on non-serving cell. From our understanding, the wording of “different operators” in the Rel-18 MBS WID means the non-serving cell case as illustrated in Figure 4, e.g., UE without MBS services operator SIM card (e.g., UE only subscribe CT/CU’s service) also can receive the MBS services (e.g., offered by CBN) from the non-serving cell mechanism. In order to minimize the impact to current UE’s unicast service, UE will report the capability and related assistance information to the NW and help NW flexible scheduling, which also align with the Rel-18 MBS WID objective description.
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[bookmark: _Ref95320913]Figure 4 MBS broadcast reception behaviour on non-serving cell with capability reporting
[bookmark: _Ref95323719]Observation 12: MBS broadcast reception on non-serving cell has been included in the scope of Rel-18 MBS objective.
[bookmark: _Ref95323769]Proposal 2: Broadcast reception on non-serving cell with capability reporting is not supported in Rel-17 MBS.
In the RAN2#116-e meeting, the following agreement was achieved:
· If supported by the UE implementation, the idle/inactive UE may receive MBS broadcast service from non-serving cell (no network impact).
[image: ]
[bookmark: _Ref95322740]Figure 5 MBS broadcast reception behaviour on non-serving cell without capability reporting
It means the UE can receive the broadcast on non-serving cell in RRC IDLE/INACTIVE state if UE have remaining capability and want to receive the broadcast service, in other words, it does not have any network impact and specification impact, and totally up to UE implementation. Follow this logical, the UE in RRC connected state also receive the broadcast services on non-serving cell without any enhancement as illustrated in Figure 5, which means whether to support broadcast reception on non-serving cell is up to UE implementation, no network and specification impact.
[bookmark: _Ref95323770]Proposal 3: The Rel-17 MBS UE can receive the broadcast on non-serving cell without any network and specification impact, which is totally up to UE implementation. 
Proposal 4: Any enhancement for broadcast reception on non-serving cell (e.g., with UE capability and related assistance information reporting) should be discussed in Rel-18 scope.

3. Conclusion 
In this contribution, we discuss the broadcast reception on Scell and non-serving cell respectively by the UE in RRC Connected state, and the following observations and proposals are made:
Observation:
[bookmark: OLE_LINK2]
Observation 1: The procedure of broadcast MTCH reception on Scell needs more discussion and other WG workload.
Observation 2: The procedure of UE retunes its RF for broadcast reception on Scell needs more discussion.
Observation 3: The RF glitch caused by RF returning and corresponding requirement issues need R4’s discussion and workload.
Observation 4: Rel-17 MBS as a first release for supporting 5G NR multicast broadcast services only focus on the basic function to fast commercial deployment.
Observation 5: MBS broadcast reception on Scell and non-serving cell is out of the scope of Rel-17 MBS objective.
Observation 6: Although some objectives are within the Rel-17 MBS scope, they have been deprioritized in Rel-17 due to limited time unit, e.g., multicast reception in RRC IDLE/INACTIVE state.
Observation 7: MBS broadcast reception on Scell is out of the scope of Rel-17 MBS objective.
Observation 8: Considering broadcast reception on Scell is out of Rel-17 MBS scope and some objectives within the Rel-17 MBS scope have been deprioritized, the reason and motivation for supporting broadcast reception on Scell in the Rel-17 is not clear.
Observation 9: MBS broadcast reception on Scell has been included in the scope of Rel-18 MBS objective.
Observation 10: MBS broadcast reception on non-serving cell is out of the scope of Rel-17 MBS objective.
Observation 11: Considering broadcast reception on non-serving cell is out of Rel-17 MBS scope and some objectives within the Rel-17 MBS scope have been deprioritized, the reason and motivation for supporting broadcast reception on non-serving cell in the Rel-17 is not clear.
Observation 12: MBS broadcast reception on non-serving cell has been included in the scope of Rel-18 MBS objective.
Proposal:
Proposal 1: Broadcast reception on Scell is not supported in Rel-17 MBS.
Proposal 2: Broadcast reception on non-serving cell with capability reporting is not supported in Rel-17 MBS.
Proposal 3: The Rel-17 MBS UE can receive the broadcast on non-serving cell without any network and specification impact, which is totally up to UE implementation. 
Proposal 4: Any enhancement for broadcast reception on non-serving cell (e.g., with UE capability and related assistance information reporting) should be discussed in Rel-18 scope.
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