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1 Introduction
In this contribution, we will focus on several remaining issues to further reduce UE complexity/cost in FR1 and share our considerations.  

2 Discussion 
2.1 MBS PDSCH bandwidth

According to TS 38.306, except CA, MR-DC, DAPS, CPAC and IAB, all other features are applicable to Rel-17 RedCap UEs. Besides, according to Rel-18 RedCap WID [1], all UE capabilities to Rel-17 RedCap UEs are also applicable to Rel-18 RedCap UEs. Therefore, it is nature for Rel-18 RedCap to support MBS. Therefore, there is an issue to be considered is how to determine the MBS PDSCH channel bandwidth. 
Broadcast MBS PDSCH bandwidth

For broadcast MBS PDSCH bandwidth, it has been discussed in the last RAN1 meeting and the following agreement was achieved. It means that, for the case of PDSCH scheduled in the next slot, or for MBS PDSCH repetition, the eRedCap UE supporting FG 48-1 is not required to process the broadcast MBS PDSCH if its channel bandwidth is larger than 25/12 PRBs for 15/30 kHz SCS. It has been captured in the TS 38.213 clause 17.1 accordingly, but a minor modification is required in our view. 
In Rel-17, two RNTIs including MCCH-RNTI and G-RNTI have been introduced for broadcast MBS PDSCH, which are applied to MCCH and MTCH respectively. However, for the broadcast MBS channel bandwidth description in the current specification, only G-RNTI was involved, mainly because some companies just wonder that during the RRC_IDLE state, the UE doesn’t indicate the UE capability to gNB, and the UE capability related to MCCH-RNTI can’t be identified by the gNB. However, it has been agreed in Rel-17 that broadcast MBS can be received in any RRC state without any distinction. So, during the RRC_CONNCTED state or the RRC_INACTIVE state, the DCI scrambled by MCCH-RNTI can also be monitored, before which the UE capability may have been reported to the gNB. Besides, it is not necessary for the UE to report its capabilities every time it transitions from the idle mode to the connected mode, which really depends on the implementation of the network. In many cases, after the initial access, the UE may transition from the connected mode back to the idle mode, and the UE in this phase has already reported its capabilities to gNB. Furthermore, when the UE transitions from the idle mode to the connected mode again, the gNB may not perform a capability enquiry but instead directly fetch the UE's capability information from the CN side. Thus, even the UE is in the idle mode, it is not reasonable to say that there is no UE capability indicating from the UE side. Overall, we suggest to add “MCCH-RNTI” in the current specification accordingly. Furthermore, to make a clearer understanding, “A UE that has not indicated FG 48-2” can be revised to “A UE not supporting FG 48-2” if necessary, which describes an objective implementation statement of the eRedCap UE. 
	Agreement

· For UE BB bandwidth reduction, the number of PRBs scheduled in DCI can be larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS for:

· Broadcast MBS PDSCH without any PDSCH in next slot

· Broadcast MBS PDSCH without MBS PDSCH repetition


Proposal 1: Adopt the following text proposal to include MCCH-RNTI in the description of broadcast MBS PDSCH channel bandwidth limitation. 
	TS 38.213 V18.0.0
17.1A
Second procedures for RedCap UE

A UE that has not indicated supporting FG 48-2 is not required to process a PDSCH reception in slot [image: image2.png]


 that is scheduled by a DCI format with CRC scrambled by a MCCH-RNTI or a G-RNTI for broadcast over a number of PRBs that is larger than 25 PRBs for 15 kHz SCS, or larger than 12 PRBs for 30 kHz SCS, when the PDSCH reception is with repetitions or when the UE receives another PDSCH in slot [image: image4.png]n+1



.




Multicast MBS PDSCH bandwidth 

For multicast MBS PDSCH bandwidth, the following two cases were listed in the RAN1#113 meeting. 
	· For multicast MBS PDSCH with HARQ feedback,

· The number of PRBs scheduled in DCI is not larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.

· For multicast MBS PDSCH without HARQ feedback,

· FFS: whether to allow the scheduling to be larger than 5MHz

Note: For UE without BB bandwidth reduction, no special restriction other than data rate restriction.




For the single multicast MBS without any HARQ feedback after receiving the PDSCH, it is reasonable to allow its bandwidth to be larger than 25/12 PRBs from the UE capability perspective. In this way, just similar to broadcast channels, e.g., SIB1, OSI, paging, RAR and broadcast MBS, it is feasible for the eRedCap of FG 48-1 to share the same CFR and multicast PDSCH channels with non-eRedCap UEs, which is a spectrum-efficient choice. In contrary, for the multicast MBS in the RRC_CONNECTED state, the HARQ feedback on behind of the PDSCH reception can be enabled. In order to avoid additional spec impact, we propose to limit the number of PRBs for this case. 

In addition to those two cases mentioned above, PDSCH repetition and PDSCH scheduling in the next slot may also occur for multicast MBS. For these two cases, we recommend to adopt the same channel bandwidth limitation as for broadcast MBS and additional discussion on this issue is unnecessary.
Proposal 2: For UE BB bandwidth reduction, the number of PRBs for multicast MBS PDSCH can be larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS when all the following three conditions are fulfilled:
· without any PDSCH in next slot

· without MBS PDSCH repetition
· without HARQ feedback 
2.2 Msg4 PDSCH transmission 
For the Msg4 PDSCH transmission for Rel-18 eRedCap UEs, the related LS [2] has been received from RAN2 as follows.
	1. Overall Description:

RAN2 would like to thank RAN1 on the LS on Msg4 PDSCH transmission to Rel-18 eRedCap UEs. RAN2 had some discussion on the issue mentioned in the LS, and achieved the following agreement: 
· An eRedCap UE considers the contention resolution not successful and stop the ra-ContentionResolutionTimer, when the UE detects a PDCCH transmission addressed to its TEMPORARY_C-RNTI with a DCI that schedules a Msg4 PDSCH transmission with a larger bandwidth than it can receive or process, i.e. option 1 is adopted. 
2. Actions:

To RAN WG1:

RAN2 kindly request RAN1 to take the above information into account, and provide feedback, if any. 




The blind detection and content processing of DCI are carried out by the physical layer. In this way, the physical layer is responsible for determining whether the Msg4 PDSCH channel bandwidth indicated in DCI exceeds 25/12 PRBs for 15/30 kHz. However, on the other hand, it is up to MAC layer to determine whether the contention resolution is successful and stop the ra-ContentionResolutionTimer. Therefore, this issue involves the interaction between the physical layer and the MAC layer at UE side. It is nature that this kind of interaction between physical layer and the MAC layer can be implemented at the UE side. However, from the perspective of the specification being clear and readable, a similar approach to the physical layer indicating the suspension of power ramping counter to the upper layer can be taken. Thus, we propose to specify that, when the UE detects a PDCCH transmission addressed to its TC-RNTI with a DCI that schedules a Msg4 PDSCH transmission with a larger bandwidth than 25/12 PRBs for 15/30 SCS, the physical layer indicates this information to upper layers.

Proposal 3: Specify that when Msg4 PDSCH scheduled by TC-RNTI is greater than 25/12 PRBs with 15/30 kHz SCS, the physical layer indicates this information to the higher layer in the UE side. 
2.3 Default values for parameters related to peak data rate calculation 
In Rel-15, UE capability parameters related to peak data rate calculation, including scalingFactor, supportedModulationOrderDL and supportedModulationOrderUL can be optionally indicated to the gNB. If not indicated, specified default values of these three parameters will be applied. In particular, the specification on default values of these three factors is captured in TS 38.306[3] as follows: 

· scalingFactor: If absent, the scaling factor 1 is applied to the band in the max data rate calculation.

· supportedModulationOrderDL: If not included, for FR1, the network uses the modulation order signalled in pdsch-256QAM-FR1.
· SupportedModulationOrderUL: If not included, for FR1 and FR2, the network uses the modulation order signalled per band i.e. pusch-256QAM if signalled. If not signalled in a given band, the network shall use the modulation order 64QAM.
For FG 48-1, the DL/UL peak data rate target of 10 Mbps is corresponding to vLayers·Qm·f = 3.2; for FG 48-2, the DL/UL peak data rate target of 10 Mbps is corresponding to vLayers·Qm·f = 0.75 when vLayers = 1 and vLayers·Qm·f = 0.8 when vLayers = 2. It is obvious that default values specified in Rel-15 can’t be applicable to Rel-18 eRedCap anymore. Therefore, it is necessity to revisit the default value of these three factors for Rel-18 eRedCap. In our view, the following two directions could be considered:  

· Direction 1: Specify that it is mandatory for Rel-18 eRedCap UEs to report UE capability related RRC parameters scalingFactor, supportedModulationOrderDL and supportedModulationOrderUL to the gNB.

· Direction 2: Introduce new default values for scalingFactor, supportedModulationOrderDL and supportedModulationOrderUL.
For direction 1, it changes the existing reporting framework to some degree, but it is a very simple and straightforward approach. As for direction 2, further studies are needed to determine these default values. Considering that  vLayers·Qm·f is a fixed value, if any one of parameters such as modulation order or scaling factor is not reported, its default value may be related to the value of the other two parameters in the product formula. So, if direction 2 is adopted, it is reasonable to take the relationship between these three factors into account when redefining default values. Regardless, both approaches are effective and either of them can be accepted by us.

Proposal 4: For Rel-18 eRedCap, revisit the default values of RRC parameters including scalingFactor, supportedModulationOrderDL and supportedModulationOrderUL.

3 Conclusion  
In this contribution, we discuss several issues to further reduce UE complexity/cost in FR1. Based on the discussion, our views are summarized as follows.

Proposal 1: Adopt the following text proposal to include MCCH-RNTI in the description of broadcast MBS PDSCH channel bandwidth limitation. 
	TS 38.213 V18.0.0
17.1A
Second procedures for RedCap UE

A UE that has not indicated supporting FG 48-2 is not required to process a PDSCH reception in slot [image: image6.png]


 that is scheduled by a DCI format with CRC scrambled by a MCCH-RNTI or a G-RNTI for broadcast over a number of PRBs that is larger than 25 PRBs for 15 kHz SCS, or larger than 12 PRBs for 30 kHz SCS, when the PDSCH reception is with repetitions or when the UE receives another PDSCH in slot [image: image8.png]n+1
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Proposal 2: For UE BB bandwidth reduction, the number of PRBs for multicast MBS PDSCH can be larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS when all the following three conditions are fulfilled:

· without any PDSCH in next slot

· without MBS PDSCH repetition
· without HARQ feedback
Proposal 3: Specify that when Msg4 PDSCH scheduled by TC-RNTI is greater than 25/12 PRBs with 15/30 kHz SCS, the physical layer indicates this information to the higher layer in the UE side. 

Proposal 4: For Rel-18 eRedCap, revisit the default values of RRC parameters including scalingFactor, supportedModulationOrderDL and supportedModulationOrderUL.
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