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1 Agreement:
Sub-topic 1-1: General aspects
Issue 1-1-1: Scenarios for MRSS between 6GR and NR
· Sub-issue 1: Spectrum sharing scheme considered for RAN4 study
· Agreement:
· RAN4 will not discuss the spectrum sharing scheme before sufficient progress is made in RAN1. It is FFS if the RAN4 requirements will be impacted by the spectrum sharing scheme. 

Issue 1-1-2: Spectrum sharing with NTN
· Agreement:
· By taking NR TN+6G TN MRSS as the baseline, RAN4 will strive to leverage the related discussion and agreement to NR NTN+6G NTN MRSS.
· RAN1’s related agreements will be taken into consideration.
· NR NTN+6G TN and NR TN+6G NTN will be postponed in RAN4 until clear guidance from RAN is available. 

Sub-topic 1-2: Aspects to facilitate MRSS
Issue 1-2-2: Channel raster 
· Agreements
· 7.5kHz UL shifting is not needed for 5G-6G MRSS

Issue 1-2-3: Sync raster 
· Agreements
· Consider following high-level aspects as starting point for Sync raster discussion in RAN4
· How can sync raster design help to improve initial access performance
· Discuss the relationship between channel raster and sync raster

Issue 1-2-5: Waveform 
· Agreements
· Based on RAN1 agreements on basis waveform below, it is feasible from RAN4 perspective to support 5G-6G MRSS from waveform aspect.
· UL : CP-OFDM and DFT-s-OFDM
· DL : CP-OFDM

2 Open issues
Sub-topic 1-1: General aspects
Issue 1-1-1: Scenarios for MRSS between 6GR and NR
· Sub-issue 2: Definition for MRSS between 6GR and NR
· Option 1 (CHTTL): RAN4 to discuss the following definition for MRSS between 6GR and NR.
· MRSS refers to an operation where the base station transmits and/or receives NR and 6GR signals simultaneously from at least one common antenna port, while the NR and 6GR channel bandwidths are overlapped.

· Sub-issue 3: Scenario consideration

· Aspect 1: 6G-5G MRSS in FR2-1
· Option 1 (Samsung): It is not necessary to support MRSS for FR2 bands
· Option 2 (Ericsson): It is proposed to study 6G-5G MRSS in FR2-1 in RAN4
· Option 3 (OPPO, CMCC, Xiaomi): focus on MRSS between 5G and 6G case in FR1 (400MHz ~ 7.125GHz) and FFS on FR2. Whether 6G-5G MRSS in FR2-1 should be considered base on the interest of industry

· Aspect 2: 6G-5G MRSS for U6G bands
· Option 1(Samsung): not necessary to support 6G-5G MRSS for U6G bands

· Aspect 3: Deployment scenario for 6G-5G MRSS
· Option 1 (CATT): both co-located and non co-located scenario should be considered.

· Aspect 4: Others
· Option 1 (CHTTL): 
· RAN4 can focus on the case where NR and 6GR channel bandwidths are fully overlapped in MRSS operation in FR1; and further investigate whether additional scenarios need to be supported
· RAN4 should first focus on the licensed NR bands for the MRSS operation.

· Way forward
· Further discuss above sub-issues




Issue 1-1-3: Coexistence between 6G and 4G IoT (NB-IoT and eMTC)
· Proposals from companies:
· P1 (ZTE): for 6GR coexisting with in-band NB-IoT and eMTC, propose to postpone the discussion until RAN has any agreement to guide the WG’s action
· P2 (Sony): RAN4 shall study and support the coexistence between 6G and 4G IoT (NB-IoT and eMTC) via semi-static configuration as per the RAN agreement

· Way forward
· Further discuss 

Issue 1-2-1: Numerology 
· Proposals from companies:
· P1 (CATT): RAN4 may take 15 KHz SCS for FDD / 30 KHz SCS for TDD as an assumption. However, this assumption may impede MRSS operation in certain legacy NR band such as n7.
· P2 (KDDI): The numerology discussion for 6GR in legacy band has impact on MRSS. It is proposed to follow RAN1 agreements to take 15KHz SCS for FDD
· P3 (Tejas Networks): Consider 15 kHz SCS for 6GR in FR1 FDD and 30 kHz SCS for 6GR in FR1 TDD under MRSS, aligned with NR deployments
· P4 (Huawei, HiSilicon): Same numerology for 6GR and NR should be considered as basic principle for MRSS co-existence scenario
· P5 (CMCC): the alignment between 5G and 6G numerology will facilitate MRSS. It is proposed to follow RAN1 agreements to take 15KHz SCS for FDD and 30KHz SCS for TDD for sub 6GHz.
· P6 (Xiaomi):
· Avoid mixed numerologies between NR and 6GR for MRSS scenario
· 6GR target to have aligned single numerology between NR and 6GR for both data/control channel and SSB as per band/per sub-frequency range basis
· Following numerologies proposed on NR refarming bands
	Frequency range
	SCS for data/control channel except PRACH
	SCS for PBCH (initial cell access)

	Below 3GHz (FDD bands)
	15kHz
	15kHz

	Below 3GHz (TDD bands)
	30kHz
	30kHz

	3GHz ~ 7.125GHz  
	30kHz
	30kHz

	24.25 GHz -52GHz
	120kHz
	120kHz



· P7 (Nokia): RAN4 to acknowledge the RAN1#122 agreements on MRSS related scs for sub 6GHz frequency range and discuss if there is any RAN4 related aspects that needs to be consider for scs selection for sub 6GHz or can the RAN1 agreement be taken also as RAN4 baseline for sub 6GHz
· P8 (Apple): It is proposed that the same single numerologies that have been deployed in 5G shall be used for each band for MRSS
· P9 (Spreadtrum, UNISOC): To align the numerology/SCS between 5G and 6G for MRSS to avoid/reduce interference
· P10 (LGE): Consider SCS alignment between 5G and 6G for TDM based 5G-6G MRSS to avoid ACI
· P11 (Samsung): The SCS for 5G and the SCS for 6G should be the same in 5G-6G MRSS. 15kHz SCS for FDD and 30kHz SCS for TDD can be considered
· P12 (OPPO): For MRSS operation via FDD sharing, 6G should adopt the same SCS with 5G when sharing carrier/channel
· P13 (ZTE): for numerology for MRSS between 5G and 6GR, propose to follow the agreement reached in RAN1 with the assumption of the same numerology between the commercialized 5G and 6GR
· P14 (ISSDU, NTU): RAN4 can evaluate numerology combinations with ratio spacing of 1:1, 1:2, and 1:4 to identify baseline interference and timing behaviors under MRSS conditions

· Way forward
· Further discuss 

Sub-topic 1-2: Aspects to facilitate MRSS

Issue 1-2-4: Channel bandwidth 
· Proposals from companies:
· P1 (CMCC): it is proposed to consider the impact on MRSS when discussing irregular channel bandwidth. The solution to support irregular channel bandwidth may have impact on MRSS support
· P2 (Apple): it is proposed to focus on large channel bandwidth (e.g. >5MHz) for 5G-6G MRSS
· P3 (LGE): Consider common restriction on supported CBW for a single and common CBW is configured for 5G-6G MRSS
· CBW ≥ max (min 5G CBW, min 6G CBW)
· P4 (Samsung): RAN4 not to consider 5G-6G MRSS for small channel bandwidths. FFS the boundary above which MRSS can be applied
· P5 (OPPO): It’s unnecessary to restrict the waveform, modulation and channel bandwidth for 6G-5G MRSS operation in RAN4 spec
· P6 (ZTE): for irregular channel bandwidth except for 6MHz and 7MHz, propose not to discuss the MRSS between 5G and 6G
· P7 (Xiaomi): No other system parameters i.e., channel bandwidth, modulation orders and waveform impact foreseen on MRSS except Numerology, channel raster and sync raster.

· Way forward
· Further discuss 


Issue 1-2-6: Modulation 
· Proposals from companies:
· P1 (Apple): For spectrum migration based on legacy MSR, the DL performance impact needs to be evaluated for uniform modulation and constellation sharping modulation if higher order modulation is to be used for 6G RBs
· P2 (ZTE): if LP-WUS signal is supported in 6G day1, propose to further discuss the impacts on potential EVM degradation of NR signal due to the simultaneous LP-WUS signal transmission
· P3 (Xiaomi): No other system parameters i.e., channel bandwidth, modulation orders and waveform impact foreseen on MRSS except Numerology, channel raster and sync raster.


· Way forward
· Further discuss 


Issue 1-2-7: RF requirements     
Issue 1-2-7-1: general consideration for RF requirements     
· Proposals from companies:
· P1 (CATT): For MRSS BS, any additional BS RF requirements arising from MRSS support should be subject to the 6G BS RF requirements. 
· P2 (Nokia): RAN4 to focus RF work on MRSS topic for channel raster and sync raster definition
· P3 (Apple): 
· Compatible RF requirement between 5G and 6G will benefit BS implementation supporting 5G-6G MRSS, which can be considered when developing 6G and 5G-6G MSR specification.
· UE either support 5G or 6G in MRSS. So, it is supposed that no RF requirements impact due to MRSS and it just need to follow normal RF requirements for SA mode.
· P4 (LGE): No need to evaluate 5G/6G RF coexistence for 5G-6G MRSS
· P5 (Samsung): No RF requirement impacts are foreseen at this stage for 5G-6G MRSS
· P6 (Ericsson): When designing BS RF requirements, take into account that compatibility between 6GR and legacy requirements is needed to facilitate multi-standard BS that can handle both 6GR and legacy RATs
· P7 (ZTE):
· for MRSS BS, apply new 6GR BS RF requirements to MRSS BS supporting both 5G and 6G.
· for MRSS BS, propose to consider the TN BS with 5G-6G TN MRSS in the existing TN MSR specification and NTN SAN with 5G-6G NTN MRSS in the new NTN MSR specification.
· P9 (QC): RAN4 should study the feasibility of adopting the same or similar RF requirements for 6G as for NR (particularly regulatory requirements) to facilitate easier refarming of existing bands

· Way forward
· Further discuss 

Issue 1-2-7-2: Switching time     
· Proposals from companies:
· P1 (LGE): Study impact by common center frequency and separate center frequency for dynamic 5G-6G MRSS. 
· P2 (OPPO): For MRSS operation via TDD/dynamic sharing, the switching time between 5G configuration and 6G configuration need study
· P3 (ZTE): for MRSS BS, propose not to consider the switching time between NR and 6GR

· Way forward
· Further discuss 


Issue 1-2-8: RRM requirements     
Sub-issue 1-2-8-1: General  consideration for RRM requirements for MRSS    
· Proposals from companies:
· P1 (Huawei, HiSilicon): RRM study for MRSS, if needed, should have clear scope differentiated with relevant discussion under 6G RRM topic, and should be based on the progress of other WGs. 
· P2 (vivo): 
· From RRM requirements perspective, inter-RAT mobility is not a MRSS specific issue, which should be discussed under RRM agenda with sufficient RAN1/2 progress. 
· From RRM requirements perspective, RAN4 assumes 6GR sync signals are not impacted by MRSS, and NR signals/channels (e.g., SSB) are not reused for 6GR in MRSS.
· P3 (Nokia): RAN4 to wait for RAN1 discussion on the MRSS details before discussing the potential impact on RRM requirements due to MRSS.
· P4 (Apple): Delay the discussion on MRSS based RRM requirement until RAN1/2 have sufficient progress
· P5 (LGE): RAN4 to study measurement gap for MRSS, and other MRSS related RRM can be discussed after sufficient agreements on MRSS is achieved
· P6 (Samsung): 
· RAN4 strives to define unified RRM requirements for the scenarios with and without MRSS
· MRSS operation should be transparent to UE as possible, to minimize the RRM impacts
· P7 (QC): RAN4 should study the impact of 5G–6G spectrum sharing and migration on RRM requirements, including mobility management and measurement procedures

· Way forward
· Further discuss 


Sub-issue 1-2-8-2: Inter-RAT measurement for MRSS     
· Proposals from companies:
· P1 (Tejas Networks): Support gapless inter-RAT measurements for NR and 6GR in MRSS FR1 from initial deployments. 
· P2 (CMCC): it is proposed to support inter-RAT measurements without gaps, including inter-RAT NR measurement without gap and inter-RAT 6GR measurement without gap, from 6G day-1. 
· P3 (Xiaomi): RAN4 shall study potentail inter-RAT RRM measurement impact including w/o and with gap under MRSS scenario.
· P4 (Samsung):
· For inter-RAT mobility support, RAN4 shall focus on the discussion to support:
· Cell reselection for inter-RAT cells 
· Handover to other RATs for inter-RAT mobility
· Inter-RAT measurement 
· RAN4 shall consider the inter-RAT measurement without GAP with capability as start point and discuss the Gap design in general. In addition, RAN1 inputs of synchronization signals are needed for further discussion. 
· P5 (Ericsson): RAN4 should study inter-RAT measurements without gaps in different scenarios with MRSS deployment
· P6 (ZTE): for MRSS BS, propose to consider the inter-RAT NR measurement without gap and minimize the handover delay between NR and 6GR in 6G day1
· P7 (MTK): 
· Providing correct timing information for Inter-RAT measurements without UE assistance (e.g., SFTD in legacy) should be the baseline for 6G to enable efficient inter-RAT mobility
· Wait for 6G RRM discussion and conclusion on gapless and interruption aspects before making decisions on inter-RAT scenario

· Way forward
· Further discuss 

Sub-issue 1-2-8-3: Inter-RAT HO interruption for MRSS     
· Proposals from companies:
· P1 (CMCC): it is proposed to minimize handover interruption time for inter-RAT handover between NR and 6GR. 
· P2 (LGE): Defer discussion on inter-RAT mobility between 6GR and NR for 6GR after RAN1/RAN2 conclusion on MRSS. 
· P3 (Ericsson): RAN4 should study inter-RAT handover scenarios with MRSS deployment.
· P4 (ZTE): for MRSS BS, propose to consider the inter-RAT NR measurement without gap and minimize the handover delay between NR and 6GR in 6G day1
· P7 (MTK): Wait for 6G RRM discussion and conclusion on gapless and interruption aspects before making decisions on inter-RAT scenario

· Way forward
· Further discuss 

Issue 1-2-9: Interference handling    
· Proposals from companies:
· P1 (KDDI): 
· RAN4 needs to know and understand whether there are technically any interference issues or not, based on outcomes and progress of 6GR control channels’ design in RAN1.
·  If RAN4 identify possibilities on any interference issues based on RAN1’s outcomes and progress, RAN4 need to study candidate solutions for the issues and expect to mandate related features for 6GR UE
· P2 (CMCC): it is proposed to study the interference handling between 5G and 6G.
· P3 (Xiaomi): RAN4 study potential RAN4 centric solutions on handling interference between 4G/5G and 6G for always on signal e.g., control channel, PBCH and CSI-RS
· P4 (Ericsson): Consider demodulation requirements for MRSS once the RAN1/2 design is clearer.

· Way forward
· Further discuss 

Issue 1-2-10: Whether to  reuse legacy NR signals/channels for 6GR    
· Proposals from companies:
· P1 (LGE): Defer discussion on whether to reuse legacy NR signal/channels for 6GR after RAN1 conclusion on MRSS. 
· P2 (Samsung): It is proposed that RAN4 assumes not reusing NR signals/channels for 6GR as hypothesis for RAN4 MRSS study

· Way forward
· Further discuss 

Issue 1-2-11: LS to RAN1    
· Proposals from companies:
· P1 (Apple): It is proposed to send LS to RAN1 about RAN4 conclusion on frequency range priority and observation on channel bandwidth for MRSS.
· The details can be found  in R4-2520667

· Way forward
· Further discuss 


