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1	Introduction
The Rel-18 work item on Enhancements of NR Multicast and Broadcast services has been agreed in [1] with the objectives including: 
· 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]
The goal of the above objective is to make optimizations for the scenarios, where the UE receives unicast transmission in RRC_CONNECTED state in one cell and broadcast reception from another cell of the same or different operator, and the UE shares its resources between broadcast and unicast receptions.
In this paper, we provide explanations, observations and proposals for the above objective in light of the initial agreement from the first meeting [2]. 
2	General Principles for Shared Processing for MBS Broadcast and Unicast Reception
RAN2 made the following agreement in RAN2#119-e meeting [2]:
RAN2 focuses on solutions taking multi-Rx UEs (i.e. no specific enhancements for 1Rx UEs).
As stated in our contribution to RAN2#119-e meeting, typically, an eMBB device has several receivers (RX) and transmitters (TX) chains to be able to support higher bandwidths (carrier aggregation (CA)/dual-connectivity (DC) scenarios). However, even if the RX chain capability would allow parallel operation, i.e., UE being RRC_CONNECTED in 2 different cells and/or being able to receive data from two different cells, most of the current devices do not allow this due to other hardware (HW) and software (SW) design complexity (incl. implementation of two parallel basebands, protocol stacks, and coordination) and/or complex verification. Hence in general, single Rx/Tx SW architecture is applied. 
Moreover, receiver chains (RXs) can also be tuned/reserved for specific frequency bands, leading in some cases to the UEs being unable to simultaneously receive data from 2 different cells.
This would mean that, even if RAN2 decided to focus on solutions with multi-RX UEs, those UEs, which are not necessarily low cost UEs, may have limitation to be able to receive data simultaneously from two different cells, i.e., cannot receive unicast and broadcast from two different cells of the same/different operator.
Observation 1: Even if the number of RX chains would allow parallel operation, i.e., UE being RRC_CONNECTED state in 2 different cells and/or being able to receive data simultaneously from different cells, most of the current devices do not implement this due to other hardware and software design complexities.
[bookmark: _Hlk115336955]Observation 2: Even for a multi-RX UE, RX chains may be tuned/reserved for specific frequency bands, leading in some cases to the UEs being unable to simultaneously receive data from 2 different cells and/or not being able to be in RRC_CONNECTED state in 2 different cells.

Furthermore, in case the UE has one TX, it can only be in RRC_CONNECTED in one cell at a time. Similar restrictions to the ones on RX regarding frequency band combinations apply to TX, as well. 
Observation 3: The UE with one TX can only be in RRC_CONNECTED state in one cell at a time.
Due to the limited capability of above-mentioned devices even if having multi-RX, due to having only single Tx, they cannot be in RRC_CONNECTED in two cells at the same time i.e., they can only be in RRC_IDLE or RRC_INACTIVE state in one cell, and in RRC_CONNECTED, RRC_INACTIVE, or RRC_IDLE in another cell. Assuming that the unicast communication in RAN2 WID objective requires the UE being in RRC_CONNECTED, we shall assume that UE can only receive broadcast from another cell (of the same or different operator) in RRC_IDLE/RRC_INACTIVE state. 
In case a UE is in RRC_CONNECTED state in one cell performing unicast communication and the UE would like to receive broadcast in RRC_IDLE/RRC_INACTIVE in another cell, and the UE HW/SW implementation does not allow the UE to receive simultaneously from two cells i.e., implementation-imposed limitations, it is not possible for the UE to receive unicast and broadcast transmission from different cells simultaneously.
Observation 4: The UE cannot receive unicast and broadcast transmissions from different cells in parallel, if the UE implementation imposes limitations and does not allow UE to receive simultaneously from 2 cells.
Different groups in 3GPP had defined gaps for the UEs, similar to measurement gaps, e.g., MUSIM gaps or NTN gaps, where the UE can periodically or aperiodically pause the connection with the cell where the UE is in RRC_CONNECTED state and perform operations with another cell. 
In our view, such gaps can be utilized by a UE with above limitations to receive unicast from one cell, and broadcast from another cell. RAN2 shall either focus on introducing such gaps specific for broadcast reception or work on mechanisms that utilize already existing gaps for a UE to be able to receive unicast from one cell and broadcast from another cell of the same or different operator.
[bookmark: _Hlk115338849][bookmark: _Hlk110584141]Proposal 1: RAN2 focuses either on introducing gaps that is specific for broadcast reception or work on mechanisms that utilize the already existing gaps for limited capability UEs that can receive only from one cell at a time.
As an example to utilizing the already existing gaps, a UE can request/receive such a gap to pause the unicast communication from one cell, and during the gap period, report to the cell in which the UE receives broadcast about such limitations. The cell that is transmitting the broadcast service can perform optimizations, e.g., reduce MCCH transmission window, to fit the transmission to the UE’s gap duration.

3	Conclusion
This document has made the following observations:
Observation 1: Even if the number of RX chains would allow parallel operation, i.e., UE being RRC_CONNECTED state in 2 different cells and/or being able to receive data simultaneously from different cells, most of the current devices do not implement this due to other hardware and software design complexities.
Observation 2: Even for a multi-RX UE, RX chains may be tuned/reserved for specific frequency bands, leading in some cases to the UEs being unable to simultaneously receive data from 2 different cells and/or not being able to be in RRC_CONNECTED state in 2 different cells.
Observation 3: The UE with one TX can only be in RRC_CONNECTED state in one cell at a time.
Observation 4: The UE cannot receive unicast and broadcast transmissions from different cells in parallel, if the UE implementation imposes limitations and does not allow UE to receive simultaneously from 2 cells.

And proposed the following:
Proposal 1: RAN2 focuses either on introducing gaps that is specific for broadcast reception or work on mechanisms that utilize the already existing gaps for limited capability UEs that can receive only from one cell at a time.
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