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Introduction
This document provides feature lead summary for spectrum sharing (AI 8.9) for 6G study. 

	SID on 6G radio (RP-253876)
(7) Migration from 5G NR to 6GR as well as interworking and mobility between 5G NR and 6GR:
a) 5G-6G Multi-RAT Spectrum Sharing for migration [RAN1, RAN2, RAN4, RAN3]
b) Study if any additional migration option(s) is needed (other than standalone, MRSS, and inter-RAT mobility between NR-6G). [RAN] [RAN2, RAN1, RAN3, RAN4]
RAN plenary starts this study in March 2026 and will make a decision by September 2026 whether to expand WG SI scope to cover additional migration option(s).
c) Mobility between 5G NR and 6GR [RAN2, RAN3, RAN4]
Note: Inclusion of LTE/6G interworking/coexistence aspects may be further discussed based on the requirement from RAN plenary


 
List of candidate target of discussions for this topic. 
· Mainly discuss on 
· Issue 1-1-1: Spectrum sharing types 
· Issue 1-2-1: Whether 7.5kHz UL shift is needed to ensure co-existence between 6G and NB-IOT/eMTC
· Issue 1-2-2: Power boosting
· Issue 1-2-3: Channel raster, PRB and subcarrier grid alignment
· Issue 1-3-2: Channel raster 
· Issue 1-3-3: Sync raster
· Sub-issue 1-3-4-1: Small channel bandwidth/ irregular channel bandwidth
· Sub-issue 1-3-7-1: General consideration for RF requirements     
· Sub-issue 1-3-8-1: General consideration for RRM requirements for MRSS

Topic #1: spectrum sharing (8.9)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2605330
	Apple
	Proposal 1: It is proposed to study the below aspects and check operator demand for FR2-1 MRSS support.
· What is the typical BS implementation for FR2-1 in terms of RF and antenna when it comes to supporting MRSS? 
· Is there any implementation limitation regarding supporting this feature? 
· E.g. do we have to assume 5G and 6G share the same reference signal from beam management perspective? 
· Can SSB and data transmission share the same beam? 
· Is there any additional design effort needed for FR2-1.
Proposal 2: 7.5kHz UL shift is needed to ensure co-existence between 6G and NB-IOT/eMTC for in-band operation.
Proposal 3: For NR bands with 100kHz channel raster, it is proposed to specify 5kHz channel raster when they are re-farmed to 6G.

Proposal 4: 6G SSB/sync raster design should factor in the below aspects,
· For smaller CBW (if MRSS is to be supported for e.g. <10MHz), time offset between 6G SSB and 5G SSB may need to be considered pending RAN1 design on SSB.
· Alternative could be to consider specific solution for CHW<10MHz which is key for low bands.
· For larger CBW>=10MHz (e.g.), both TDM and FDM solution could be considered.  
Proposal 5: It is proposed to study ways to reduce the three sync raster points for bands below 3GHz in 5G to one point in 6G by shifting the channel by 5kHz in case of no MRSS or shifting the location of the actual SSB by 5kHz with respect to the specified sync raster point in case of MRSS.
Proposal 6: 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.
Observation: 5G-A and 6G UEs with different CBW’s just follow usual initial access procedure for each RAT and check the access condition in terms of channel bandwidth.
Proposal 7: 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.
Proposal 8: 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. The UE requirement for MRSS can be the same as those for 6GR and 5G NR SA mode.
Proposal 9: RAN4 studies MRSS based measurement and handover performance optimization pending RAN1/2 progress.


	R4-2605365
	KDDI Corporation
	Observation 1: Rel-17 CRS-IM feature works for mitigating 5G NR throughput degradation in Mod-3 unmatched case.
Observation 2: Proposal to mandate Rel-17 CRS-IM feature for UE was not agreed in 5G NR.
Observation 3: Static FR2-1 frequency migration for 6G (ex. 200MHz for 5G and 200MHz for 6G) cause that the user peak throughput is reduced by half (i.e., for 5G from 400MHz to 200MHz).
Proposal 1: RAN4 should not exclude FR2-1 for MRSS in Rel-20 6G SI.
Proposal 2: 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.
Proposal 3: 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.


	R4-2605381
	Spreadtrum,UNISOC
	Proposal 1: For the re-farming bands with 100 kHz or 10 kHz based channel raster, 6GR channel raster can be 10 kHz for MRSS between 5G and 6G.
Proposal 2: For the re-farming bands with SCS based channel raster, 6GR channel raster can be SCS for MRSS between 5G and 6G.
Proposal 3: Postpone to discuss the sync raster in MRSS until sync raster and SSB design have enough progress.
P Proposal 4: For NB-IoT in-band and guard-band deployment modes, 7.5 kHz UL shift is needed for 6G to ensure co-existence between 6G and NB-IoT. For NB-IoT standalone deployement mode, no UL shift for 6G is needed to ensure co-existence between 6G and NB-IoT.
Proposal 5: For eMTC(LTE cat1/cat1bis/-M), 7.5 kHz UL shift is needed for 6G to ensure co-existence between 6G and eMTC.
Proposal 6: It is necessary to consider channel raster, PRB and subcarrier alignment in 6GR to ensure co-existence between 6G and NB-IoT in-band and guard-band deployment modes.
Proposal 7: Power boosting in downlink can be considered for NB-IoT operation in 6GR in-band at least.
Proposal 8: There is no need to limit the channel bandwidth for MRSS.
Proposal 9: Postpone to study the interference handling until the outcomes of MRSS and progress of control channels/SSB design from RAN1/RAN2.


	R4-2605596
	Sony
	Observation 1: 6GR shall support coexistence with NB-IoT in all deployment modes (standalone, guard band and in-band mode) and eMTC via semi static configuration as in TR 38.914. 
Observation 2: Basic coexistence between 4G (especially 4G IoT) and 6G must be guaranteed in the 6G design, considering the longevity of 4G IoT services. 
Observation 3: 7.5 kHz shift is needed for 6GR to ensure the sub carrier orthogonality between 6GR and in-band NB-IoT deployment. 
Observation 4: even with one single guard RB, the spectrum that operators need to deploy an in-band NB-IoT would be doubled, which has a significant impact on in-band deployment of NB-IoT. 
Observation 5: even if a guard RB is indeed preferred by some operators instead of 7.5 kHz frequency shift, it can still be done in deployment without any impact on standardization. Meanwhile, enable the 7.5 kHz shift in standard provides a much more efficient option to deploy NB-IoT in-band. 
Observation 6: In-band power boost has been deployed which can improve the coverage of NB-IoT, especially for deep indoor scenarios. 
Proposal 1: Supporting the 7.5 kHz shift in for 6GR UL to align the sub carrier with NB-IoT, to support an efficient in-band deployment.
Proposal 2: 6GR shall support at least 6 dB DL power boosting when NB-IoT is in-band deployed with 6GR, to provide continuous support for deep indoor coverage. 


	R4-2605687
	MediaTek inc.
	Co-existence between 6G and 4G NB-IoT:
Proposal 1: For 6G-4G co-existence, RAN4 should strive for solutions that minimize the inheritance of legacy problems in 6G and future generations.
Proposal 2: Consider a guard band instead of 7.5kHz UL shift to enable the co-existence between 6G and 4G NB-IoT. The size of the guard band can be in the level of PRB (e.g., 1 PRB) or sub-PRB (e.g., 1 SC).

System parameters for MRSS:
Observation 1: The discussion on channel raster for MRSS is no different from that for non‑MRSS since coexistence between the 6G channel raster and legacy channel raster has already been considered in the latter.
Proposal 3: For MRSS, 6G channel raster design can be leveraged from the non‑MRSS discussion.
Observation 2: Sync raster in each of 5G and 6G is associated with independent synchronization signal. 
Observation 3: The granularity of 6G Sync raster is likely to be different (larger) than 5G. 
Proposal 4: For MRSS, Sync raster design is independent for 5G and 6G in the spectrum sharing bands.

RRM and Inter-RAT mobility:
Observation 4: There is ambiguity about the scope of mobility discussion between 5G and 6G. Whether to discuss mobility between 5G and 6G specifically for MRSS operation or even for non-MRSS operation.
Proposal 5: RAN4 to clarify the scope of mobility discussion between 5G and 6G (whether it is specific for MRSS operation or can include non-MRSS operation).
Proposal 6: Inter-RAT measurement w/wo measurement gaps and reducing the interruption time for inter-RAT handover are not MRSS-specific issues and should be addressed under the RRM agenda.
Proposal 7: RAN4 to study Inter-RAT timing synchronization impact on Inter-RAT measurements performance and strive for optimization in 6G.
Observation 5: In legacy Inter-RAT mobility, appropriate SMTC and/or MG offsets for inter-RAT measurements cannot be configured correctly when the timing information between RATs is unknown.
Observation 6: For async Inter-RAT scenario, SFTD solution was introduced in Rel-15 but never used in real networks.
Proposal 8: Synchronized Inter-RAT and correct Inter-RAT timing information provided by the NW without UE assistance 8(e.g., SFTD in NR) should be the baseline to enable efficient inter-RAT measurements in 6G.


	R4-2605710
	LG Electronics
	[General]
Coexistence between 6G and 4G IoT (NB-IoT and eMTC)
Proposal 1: 7.5kHz UL shift is considered between 6G and NB-IOT/eMTC.

[MRSS]
Channel raster
Proposal 2: Consider 6G channel raster 5kHz for NR bands supported with 5G NR channel raster 100kHz and/or 10kHz.

Sync raster
Proposal 3: Consider 6G sync raster without MRSS as starting point for MRSS.
Proposal 4: Consider 2 step based 6G sync raster - 1st priority GSCN Group (Sparce) and 2nd priority GSCN Group (Dense).
Proposal 5: Decouple 6G sync raster design from channel raster.
Observation 1:  whether the position of sync raster is the subset of the position of channel raster depends on channel raster.

Channel bandwidth
Proposal 6: If each CBW is fully overlapped and is same, applicable CBW can be limited as below. 
· CBW ≥ max (min 5G CBW, min 6G CBW)
Otherwise, there is no limitation of applicable CBW

Waveform
Proposal 7: Defer study of impact on 5G-6G MRSS by other waveform, DL DFT-s-OFDM, after RAN1 conclusion

Numerology
Proposal 8: Consider SCS alignment between 5G and 6G for TDM based 5G-6G MRSS to avoid ACI.

RF requirements
Proposal 9: For UE RF requirements of MRSS, follow each RAT RF requirements rather than separate MRSS-specific RF requirements.

RRM requirements
Proposal 10: Since the MG is a RAN4 specific issue, RAN4 to study efficient MG configurations under the MRSS operation scenario.
Proposal 11: RAN4 should postpone the discussion on how to reduce inter-RAT handover delay and interruption until sufficient progress is made by other WGs

Legacy NR signals/channels for 6GR
Proposal 12: Defer discussion on whether to reuse legacy NR signal/channels for 6GR after RAN1 conclusion on MRSS.

Timing
Proposal 13: Study impact by common center frequency and separate center frequency for dynamic 5G-6G MRSS.


	R4-2605755
	Huawei, HiSilicon
	General
Proposal 1: RAN4 should focus on co-located deployment scenario for MRSS. 
Requirements
Proposal 2: For MRSS BS supporting both 5G and 6G, generally MSR requirements should be specified and applied.
Proposal 3: No need to consider switching time requirement for MRSS between 5G and 6G configuration
· For dynamic changing of RB resources, no matter TDM or FDM, those are scheduling determined, which can be supported by DSS already without RF switching requirement.
Co-existence between 6GR and NB_IoT/eMTC
Proposal 4: 7.5kHz UL shift should be considered for coexistence between 6G and NB_IoT/eMTC.
Proposal 5: For NB_IoT in-band operation with 6GR, whether to support DL power boosting is up to manufacturer declaration
Dependent issues with system parameter and other WGs
Proposal 6: Regarding issues relevant to system parameters (e.g., channel raster, synchronization raster, waveform, modulation, spectrum utilization), leave the detailed discussion to dedicated topics under system parameters, taking into account MRSS to avoid duplicated discussion
Proposal 7: Postpone the study of interference handling until sufficient progress of control channel, PBCH, CSI-RS etc. in RAN1/RAN2. 
RRM
Proposal 8: 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. 


	R4-2605826
	Tejas Network Limited
	Observation 1: In collocated MRSS deployments the shared carrier and tight timing alignment enable concurrent detection of NR and 6GR SSB/measurement occasions within the active BWP, removing the need for retuning or measurement gaps in many cases.
Proposal 1: For initial FR1 collocated MRSS deployments, gapless inter RAT measurements between NR and 6GR should be supported as the baseline, with selective measurement gaps studied only for exception cases.


	R4-2605898
	Xiaomi
	Proposal 1: Align with RAN1 for the target deployment scenario and spectrum sharing schemes, and provide the assessment from RAN4 perspective. 

System parameter
Observation 1: Shifting legacy NR bands channel raster from 100kHz to SCS based raster will bring following issues:
· NBC issue for legacy NR UE which assume 100kHz channel raster under NR bands 
· Inter-carrier interference issue between cells with gradually update
Proposal 2: Support 5kHz channel raster in day 1 for below 3GHz (compatible to NR 100kHz, 15kHz, 30kHz,10kHz channel raster specified in NR refarming band) to allow fully deployment flexibility considering both MRSS and irregular spectrum supporting in NR refarming bands. 
Proposal 3: RAN4 needs to further evaluate sync raster design for 6GR on 5G migration bands pending on RAN1 progress
· E,g. how to discriminate 6G sync raster  and 5G sync raster  if separate SSB introduced for NR and 6GR. 
[image: ]
Proposal 4: No other system parameters i.e., channel bandwidth, modulation orders and waveform impact foreseen on MRSS except Numerology, channel raster and sync raster.
Interference handling 
Proposal 5: 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. 
· Scenario 1: spectrum sharing between 5G/6G
· Scenario 2: 6G and 5G co-existence with neighbour cell interference  
[image: ]
· Postpone the discuss until there is sufficient progress from RAN1 for MRSS and initial cell access i.e., no early than Q2’ 2026
Inter-RAT mobility
Proposal 5: For RRM requirements for MRSS:
· RAN4 should consider the RRM impact of inter-RAT mobility and inter-RAT measurement (including w/o and with gap) under MRSS scenario.
· The detailed discussion on MRSS-specific RRM impact is pending on RAN1/2 progress.


	R4-2605953
	vivo
	Observation 1: For co-existence between 6G and NB-IOT/eMTC, 6G and NB-IOT/eMTC are assumed to be operating in non-overlapping frequency resources. 
Observation 2: 7.5kHz UL shift maybe not needed which can be handled by NW implementation (e.g., with guard band), which is similar as the mix numerology scenario between NR and NB-IoT/eMTC.
Observation 3: There is no progress in RAN1 about how to support co-existence between 6G and NB-IOT/eMTC via semi-static configuration.
Proposal 1: For co-existence between 6G and NB-IOT/eMTC, RAN4 to further evaluate whether UL 7.5khz is necessary pending on further progress on RAN1 about semi-static configuration.
Observation 4: Based on the progress on 6G channel raster design, SCS/RB alignment with NB-IoT/eMTC is easier to achieve compared with coexistence between NR and NB-IoT/eMTC. 
Observation 5: Inter-RAT measurement and inter-RAT mobility between NR and 6G are important to support smoothy mobility performance between NR and 6G for both MRSS and non-MRSS scenario.
Proposal 2: RAN4 to discuss MRSS specific issues if identified and wait for the conclusion of 6G RRM on inter-RAT measurement and inter-RAT mobility. 
Similarly for UE RF requirements, UE just following 6GR and 5G SA RF requirements, and there is no need to defined MRSS specific RF requirements as it is transparent to UE.
Proposal 3: No need to define separate MRSS UE RF requirements the it is transparent to UE, unless specific issue is identified.
Proposal 4: RAN4 assumes NR signals/channels (e.g., SSB) are not reused for 6GR in MRSS. 
Observation 6: It is no clear what is the interference issue between 5G and 6GR without sufficient RAN1 progress on MRSS scheme.


	R4-2606054
	CMCC
	Proposal 1: to ensure co-existence between 6G and NB-IoT/eMTC, 7.5kHz UL shift is needed.
Proposal 2: it is proposed to support DL power boosting for NB-IoT operation in 6GR in-band.
Proposal 3: For MRSS between NR and 6GR, it is proposed to discuss whether 100KHz channel raster for low band are still needed.
Proposal 4: no need to have limitation of applicable CBW for MRSS.  
Proposal 5: it is proposed to study whether no interruption can be assumed for inter-RAT handover between NR and 6GR under MRSS scenario. 
Proposal 6: for MRSS, it is proposed to assume no measurement gap is needed for inter-RAT measurement, including inter-RAT NR measurement without gap and inter-RAT 6GR measurement without gap.
Proposal 7: it is proposed to study the interference handling between 5G and 6G.
Proposal 8: for TR skeleton for spectrum sharing, it is proposed to consider following as starting point
4.8 spectrum sharing
4.8.1 scenario
4.8.2 RF impact
4.8.3 RRM impact
4.8.4 demodulation impact


	R4-2606199
	Samsung
	Proposal 1:	For future RAN4 discussion on spectrum sharing, RAN4 should adopt the following three sharing types (Type 0, 1 and 2) to eliminate terminology ambiguity and also to maintain technical consistency across working groups:
· Type 0: (Semi-) static Slot/RB-level sharing
· Type 1: semi-static Symbol/RE-level sharing
· Type 2: dynamic Symbol/RE-level sharing
Proposal 2:	Discussion on 6G sync raster for MRSS should be deferred until the 6G SSB design and sparse search configurations are further matured in RAN1.
Proposal 3:	Conclude that 5G-6G MRSS introduces no new RF core requirement impacts for either UE or BS specifications.
Proposal 4:	RAN4 to define unified RRM requirements that apply to 6G regardless of MRSS deployment. 
Observation 1:	Both RAN4 agreement and RAN plenary agreement indicate that Symbol/RE-level sharing is excluded for coexistence between 6G and 4G IoT (NB-IoT and eMTC)
Proposal 5:	RAN4 discussion on 4G-IoT/6G co-existence shall focus exclusively on non-spectrum-sharing case and at most Type 0 ((Semi-) static Slot/RB-level) spectrum sharing.
Observation 2:	7.5kHz uplink shift introduction for 6GR would not only obstacle 6G-5G MRSS but also increase potential 6G-6G interference for operators owning adjacent spectrum.
Proposal 6:	7.5kHz uplink shift is not needed for 6GR.
Proposal 7:     RAN4 shall focus on the following inter-RAT mobility components between 6GR and NR:
· Inter-RAT cell reselection and handover requirements
· Inter-RAT measurement requirements, prioritizing GAP-less measurement as starting point. 
· Coordination with RAN1 on SS design to determine measurement timing and gap requirements.
Proposal 8:	RAN4 to clarify inter-RAT mobility (non-MRSS specific) should be discussed in the spectrum sharing thread or RRM thread.


	R4-2606267
	Rakuten Mobile, Inc
	Observation 1: If FR1-specific assumptions are not clearly scoped, they may be misread as general MRSS assumptions.
Observation 2: For collocated MRSS deployment, absence of target 6GR timing information may increase interruption for inter-RAT mobility. This may reduce the feasibility of gapless or reduced-gap measurements and mobility.
Observation 3: A different channel bandwidth MRSS case creates an internal boundary inside the 6GR channel. Channel edge RF assumptions do not cover this case.
Observation 4: The MRSS partition can change over time and over short time scales. This changes the worst case occupancy patterns for RF evaluation.
Proposal 1: RAN4 should prioritize FR1 MRSS in the current study. RAN4 should clearly mark FR1-only assumptions in the study outputs.
Proposal 2: RAN4 should deprioritize non-collocated MRSS deployment scenario for the initial 6G study.
Proposal 3: RAN4 should study network provided inter-RAT timing information for enhanced inter-RAT mobility.
Proposal 4: RAN4 should study partial overlap MRSS with different channel bandwidths. RAN4 should define RF test conditions for the internal boundary.
Proposal 5: RAN4 should study low latency partition changes and fallback for MRSS. RAN4 should define RF test conditions for state changes.


	R4-2606287
	Nokia
	Coexistence between 6G and 4G IoT (NB-Iot/eMTC)
Observation 1: The 7.5 kHz shift maybe beneficial for some network implementations, but it is not a must for coexistence.
Observation 2: The 7.5 kHz shift can be turned on if and only if all the UEs support it.
Proposal 1: If 6G uplink is to support 7.5 kHz shift for 4G IoT coexistence, the feature must be mandatory for all UEs for all the bands overlapping with LTE bands, regardless of whether or not they can be interoperability-tested with a network using the shift.
Observation 3: No specific requirements for channel raster, PRB and subcarrier grid alignment arise from NB-IoT or eMTC coexistence that would not be there already due to 6G-5G MRSS.
RRM requirements for MRSS
Proposal 2: Only the MRSS-specific RRM requirements, if identified, are to be discussed in MRSS agenda. The general RRM requirements for inter-RAT mobility shall be discussed in 6G RRM agenda pending on RAN1/2 progress.   
Proposal 3: RAN4 to postpone the MRSS-specific RRM requirement discussion until RAN1 concludes on the details which may have impacts on RRM requirements.   


	R4-2606470
	CATT
	Observation 1: RAN4 should specify the scenario of 5G/6G MRSS.
Observation 2: RAN4 could discuss certain key issues of NTN MRSS, which would be more efficient than making post-hoc modifications after the discussions have concluded.
Observation 3: NTN operators will also require MRSS when evolving their networks from NR to 6G.
Proposal 1: The MRSS study between 5G and 6G in FR1 could still be prioritized, while the FR2-NTN co-location scenario is not precluded from further consideration.
Proposal 2: The multi-RAT spectrum sharing should accommodate different synchronization signals design of NR and 6G.
Proposal 3: The new sync raster design for 6G could be leveraged in the design of the multi-RAT spectrum sharing mechanism.
Proposal 4: A coarser sync raster design for 6G could be considered.
Proposal 5: If a coarser sync raster design were considered, a viable solution would be to adopt a 2 step-based approach.
Proposal 6: RAN4 may consider investigating whether the MRSS between NR and 6G only support 10 kHz channel raster configuration.
Proposal 7: RAN4 should focus on evaluating whether MRSS needs to accommodate irregular bandwidths, rather than defaulting to preclude all narrow CBW (such as 3 MHz).
Proposal 8: For MRSS BS, any additional BS RF requirements arising from MRSS support should be subject to the 6G BS RF requirements.


	R4-2606547
	Qualcomm Incorporated
	Proposal 1: RAN4 should evaluate the implications of the 5G–6G spectrum‑sharing framework on channel raster design and identify the most suitable solutions for the 6G channel raster (6GR).
Proposal 2: If 100kHz based raster is still needed, RAN4 should study how to enable future migration to SCS based raster when NR service is phased out.
Proposal 3: RAN4 to consider compatibility and commonality of RF requirements between NR and 6GR to support multiplexing options without degrading system performance.
Proposal 4: Consider the feasibility of implementing NR and 6GR over shared time-frequency resources under the MRSS framework. Higher spectral utilization for 6GR should be enabled by the MRSS design.
Proposal 5: RAN4 should study the impact of 5G–6G spectrum sharing and migration on RRM requirements, including mobility management and measurement procedures.
Proposal 6: 6G to NR inter-RAT measurements and hand over requirements should be discussed in the 6G SI RRM track.
Proposal 7: Do not pursue reuse of NR reference signals for 6G UEs in MRSS channels unless the reference signals are fully aligned and this is supported by the RAN1/RAN2 system design. Increase in UE complexity and RRM requirements should be avoided. 


	R4-2606601
	OPPO
	Observation 1: 	Few operators have shown strong interest in the FR2-1 MRSS so far.
Proposal 1: 	6G-5G MRSS in FR2-1 should be considered base on the interest of industry.
Proposal 2: 	In 6G, consider unified channel raster and sync raster design for MRSS and non-MRSS.
Proposal 3: 	Channel raster and sync raster considering MRSS can be incorporated into the thread of system parameters.
Proposal 4: 	For 5G-6G MRSS operation, first consider collocated scenario.
Proposal 5: 	The RRM discussions in this scope should focus on the issues which are MRSS-specific and differ from general RRM requirements. 
Proposal 6: 	Postpone the MRSS related RRM discussion until RAN1/2 and 6G general RRM framework have sufficient progress.


	R4-2606661
	Ericsson
	Observation 1	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.

Proposal 1	7.5 kHz UL shift is needed to support the coexistence of 6G with NB-IoT and eMTC.
Proposal 2	The channel raster for 6GR should allow compatibility with adjacent legacy channels on the 100 kHz raster, taking into account the MRSS and synchronisation raster design.
Proposal 3	For MRSS, the channel raster for 6GR should enable subcarrier/PRB alignment between a 6GR channel and an NR channel.
Proposal 4	To facilitate the discussion and ensure efficient progress, MRSS-related numerology and raster should be discussed within one place, e.g. the system parameter thread.
Proposal 5	No new BS requirement is needed for 5G-6G MRSS, as the MSR specification framework, similar to that defined for NR, should be sufficient.
Proposal 6	RAN4 to study MRSS based inter-RAT handover scenarios once other WG has progressed on MRSS based SSB design.
Proposal 7	RAN4 to study MRSS based inter-RAT measurements without gaps once other WG has progressed on MRSS based SSB design.



	R4-2606882
	ZTE Corporation, Sanechips
	Observation 1: FR1 NR bands below band n41 specified with 100kHz channel raster and 10kHz enhanced channel raster, the frequency range of band itself is limited and don’t see the strong motivation/necessity to deploy the intra-band contiguous CA. 
Proposal 2: For new MRSS BS with RF hardware upgrade (up to the declaration), propose to define 10kHz channel raster in 6G day 1. 
Proposal 3: For legacy MRSS BS without RF hardware upgrade (up to the declaration), propose to define 100kHz channel raster in 6G day 1. 
Proposal 4: For waveform for MRSS between 5G and 6GR, propose to follow the agreement reached in RAN1.
Proposal 5: If LP-WUS signal (e.g. DFT-s-OFDM based OOK signal) is supported in 6G day 1, propose to further discuss the impacts on potential EVM degradation of NR signal due to the simultaneous LP-WUS signal transmission.
Proposal 6: For irregular channel bandwidth except for 6MHz and 7MHz until the conclusion is made in the system parameter thread, propose not to discuss the MRSS between 5G and 6G. 
Proposal 7: For MRSS BS, apply new 6GR BS RF requirements to MRSS BS supporting both 5G and 6G.
Proposal 8: 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.
Proposal 9: 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.
Proposal 10: For MRSS BS, propose not to consider the switching time between NR and 6GR. 
Proposal 11: For MRSS operation, propose also to consider the band n104.
Proposal 12: Propose to consider both co-located and non-collocated deployment for 5G-6G MRSS and leverage co-located design as much as possible for non-collocated deployment. 
Proposal 13: For the overlapping regions between 4G and 6G within the same carrier, propose to discuss and evaluate the higher co-channel interference issues due to the non-orthogonality in uplink direction;
Proposal 14: Propose to postpone the discussion from this issue from the procedure wise since there are no SID update for this 6G and in-band NB-IoT and eMTC in the RAN#111 meeting.
Observation 2: The technical solutions for the coexistence between 5G and NB-IoT/eMTC as captured in TR 37.823 and TR 37.824 from Rel-16 could be leveraged for coexistence study between 6G and NB-IoT/eMTC.


	R4-2607160
	CHTTL
	Observation 1: Reusing existing NR BS hardware is critical for minimizing operators’ CAPEX in 5G-6G MRSS deployments.
Proposal 1: RAN4 to agree on the following principle for the sub-6GHz FR1 FDD and FR1 TDD bands targeting 5G-6G MRSS operation.
	- Both the 6G system parameter design and 6G BS requirements should consider the applicability of re-using existing NR BS hardware for the 5G-6G MRSS operation, including RRH and AAS.
Proposal 2: RAN4 to analyse the 6G system parameter design impact on the existing NR BS hardware in the 6G spectrum sharing thread, and strive to find alternative solutions to eliminate the impact if there is any.
Proposal 3: RAN4 to analyse the 6G BS RF requirement impact on the existing NR BS hardware in the 6G spectrum sharing thread, if any new requirements are decided to be introduced, and strive to find alternative solutions to eliminate any impact if there is any.
Proposal 4: RAN4 to discuss the possibility that NR and 6G signals are transmitted from different antenna ports in MRSS scenarios, whether this is compatible with existing BS hardware, and whether there is a need to consider timing related requirements between NR and 6G transmissions to ensure performance for such MRSS BSs.


	R4-2607187
	T-Mobile USA
	Observation 1: The issue of supporting the 7.5 kHz UL shift in 6G for compatibility with NB-IoT remains unresolved.
Observation 2: Since NB-IoT uses the 7.5 kHz UL shift in these bands, if 6G does not have the 7.5 kHz UL shift as a mandatory feature for UEs operating in these bands, the UL subcarriers will not be orthogonal and there will be uplink interference with adjacent 6G subcarriers.
Observation 3: The view of T-Mobile USA is that it is important to maintain the 7.5 kHz uplink shift as a mandatory feature for UEs operating in FDD bands.
Proposal 1: RAN4 should decide that the 7.5 kHz UL shift is a mandatory requirement for at least the 6G FDD bands. In addition, the TDD bands that use the 7.5 kHz UL shift could also be included depending on input from other operators.  


	R4-2607188
	T-Mobile USA
	Observation 1: For 5G NR RAN4 discovered that it was impossible for both the cell-specific channel BW and a UE specific channel BW to both be on the 100 kHz raster if one had an even number of PRBs and the other had an odd number of PRBs. 
Observation 2: For 5G NR the 10 kHz enhanced channel raster was chosen because it was the coarsest raster to allow both the cell-specific channel bandwidth and all possible UE specific channel bandwidths to be centred on the enhanced channel raster.
Observation 3: If a raster is chosen that is denser than necessary, it will result in increased design and test complexity. 
Observation 4: A 10 kHz raster is sufficient and represents the coarsest practical raster that satisfies the PRB alignment requirement.
Observation 5: The choice of a 10 kHz raster for 6G is expected to be compatible with MRSS.
Observation 6: Compared to 5G, 6G will have the advantage that all UEs will support the denser raster which should simplify deployments and avoid MRSS issues. 
Observation 7: Since the 5 kHz raster is a subset of the 10 kHz raster, it should also be compatible with MRSS.
Observation 8: If RAN4 were to choose a 5 kHz raster for 6G, only half of the raster points would align with the 10 kHz enhanced channel raster in 5G, and only 20% of the raster points would align with the 100 kHz raster in 5G.

Proposal 1: While both the 5 kHz and 10 kHz raster can be configured to be compatible with MRSS, RAN4 should choose the 10 kHz raster because the coarser density will simplify designs and reduce testing complexity and provide significantly better alignment with existing 5G deployments.  





Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions..

 Sub-topic 1-1: General aspects
Open issues and candidate options before meeting:

Issue 1-1-1: Spectrum sharing types  
· Proposals from companies:
· P1 (Xiaomi): Align with RAN1 for the target deployment scenario and spectrum sharing schemes, and provide the assessment from RAN4 perspective
· P2 (Samsung): For future RAN4 discussion on spectrum sharing, RAN4 should adopt the following three sharing types (Type 0, 1 and 2) to eliminate terminology ambiguity and also to maintain technical consistency across working groups:
· Type 0: (Semi-) static Slot/RB-level sharing
· Type 1: semi-static Symbol/RE-level sharing
· Type 2: dynamic Symbol/RE-level sharing

· Recommended WF
· Discuss the proposal 

Issue 1-1-2: Frequency range for NR-6G MRSS 
	Agreements in RAN4#118 meetig (R4-2602261)
Issue 1-1-1: Scenarios for MRSS between 6GR and NR
· Sub-issue 1: NR-6G MRSS in FR2-1
· Agreement:
· MRSS between 5G and 6G case in FR1 (400MHz ~ 7.125GHz) is prioritized in 6G study.
· It is FFS on FR2. Operators’ views should be taken into consideration. 



· Proposals from companies:
· P1 (Apple): It is proposed to study the below aspects and check operator demand for FR2-1 MRSS support.
· What is the typical BS implementation for FR2-1 in terms of RF and antenna when it comes to supporting MRSS? 
· Is there any implementation limitation regarding supporting this feature? 
· E.g. do we have to assume 5G and 6G share the same reference signal from beam management perspective? 
· Can SSB and data transmission share the same beam? 
· Is there any additional design effort needed for FR2-1.
· P2 (KDDI): RAN4 should not exclude FR2-1 for MRSS in Rel-20 6G SI
· P3 (Rakuten Mobile): RAN4 should prioritize FR1 MRSS in the current study. RAN4 should clearly mark FR1 only assumptions in the study outputs
· P4 (CATT): The MRSS study between 5G and 6G in FR1 could still be prioritized, while the FR2-NTN co-location scenario is not precluded from further consideration.
· P5 (OPPO): 6G-5G MRSS in FR2-1 should be considered base on the interest of industry
· P6 (ZTE): For MRSS operation, propose also to consider the band n104.

· Recommended WF
· According to the previous agreements, MRSS between 5G and 6G case in FR1 (400MHz ~ 7.125GHz) is prioritized, suggest to focus on MRSS study in FR1 (400MHz ~ 7.125GHz) in this meeting. 

Issue 1-1-3: Deployment scenario for 6G-5G MRSS  
	Agreements in RAN4#118 meetig (R4-2602261)
· Sub-issue 2 : Deployment scenario for 6G-5G MRSS
· Agreement:
· Collocated scenario should be prioritized in MRSS study in RAN4
· Non-collocated scenario can be further discussed depending on RAN or other WG’s decision. 
· The related deployment scenario should be well justified. 



· Proposals from companies:
· P1 (Huawei, HiSilicon): RAN4 should focus on co-located deployment scenario for MRSS 
· P2 (Xiaomi): Align with RAN1 for the target deployment scenario and spectrum sharing schemes, and provide the assessment from RAN4 perspective
· P3 (Rakuten Mobile): RAN4 should deprioritize non-collocated MRSS deployment scenario for the initial 6G study
· P4 (OPPO): For 5G-6G MRSS operation, first consider collocated scenario
· P5 (ZTE): Propose to consider both co-located and non-collocated deployment for 5G-6G MRSS and leverage co-located design as much as possible for non-collocated deployment

· Recommended WF
· According to the previous agreements, collocated scenario is prioritized in MRSS study in RAN4, suggest to focus on MRSS study in collocated scenario in this meeting. 

Issue 1-1-4: TR skeleton for spectrum sharing  
	Background
The skeleton of RAN4 TR on 6G study was firstly submitted in RAN4#116bis (R4-2513028) by rapporteur with status as “noted”. 
	TR skeleton for spectrum sharing proposed in R4-2513028
4.8	5G and 6G spectrum sharing
4.8.1	Multi-RAT spectrum sharing for migration
4.8.2	mobility between 5G NR and 6G


 
In this meeting, per requested by rapporteur, the TR skeleton needs to be refined and agreed.



· Proposals from companies:
· [bookmark: _GoBack]P1 (CMCC): According to the discussion so far, the discussion include scenario, RF impact (e.g. numerology, channel raster), RRM impact (e.g. inter-RAT mobility), demodulation impact (e.g.interference handling). It is proposed to consider following as TR skeleton for spectrum sharing 
4.8 spectrum sharing
4.8.1 scenario
4.8.2 RF impact
4.8.3 RRM impact
4.8.4 demodulation impact

· Recommended WF
· Discuss the proposal 

 Sub-topic 1-2: Coexistence between 6G and 4G IoT (NB-IoT and eMTC)
	Background
Agreements in RANP 
According to the latest TR 38.914, as highlighted in blue as below, the 6GR shall support coexistence with NB-IoT (all deployment modes) and eMTC via semi-static configuration.
5.2	Requirements for architecture and migration
The RAN design for the 6G Radio Access Technologies shall be designed to fulfil the following requirements:
-	The 6G RAN architecture shall support standalone RAN architecture.
-	The 6G RAN shall support Multi-RAT Spectrum Sharing between 6GR and NR.
...
-	The 6GR shall support coexistence with NB-IoT (all deployment modes) and eMTC via semi-static configuration.

Agreements in RAN4#118 meeting

· RAN4 studies the co-existence between 6G and NB-IOT/eMTC.
· Unless there is explicit RAN agreement on the MRSS applicability, no MRSS between 6G and NB-IOT/eMTC is assumed.
· This is assumed that 6G SID will be updated accordingly to include the co-existence between 6G and NB-IOT/eMTC.
· For co-existence between 6G and NB-IOT/eMTC, at least following aspects need to be considered
· If 7.5kHz UL shift is needed to ensure co-existence between 6G and NB-IOT/eMTC.
· If the channel raster, PRB and subcarrier grid alignment should be ensured between 6GR and NB-IoT
· If the downlink power boosting, e.g.+6dB, for NB-IOT can still be allowed when co-existing with 6GR




Issue 1-2-0: General
· Proposals from companies:
· P1 (Samsung): RAN4 discussion on 4G-IoT/6G co-existence shall focus exclusively on non-spectrum-sharing case and at most Type 0 ((Semi-) static Slot/RB-level) spectrum sharing

· Recommended WF
· Discuss the proposals

Issue 1-2-1: Whether 7.5kHz UL shift is needed to ensure co-existence between 6G and NB-IOT/eMTC
· Proposals from companies:
· P1 (Apple): 7.5kHz UL shift is needed to ensure co-existence between 6G and NB-IOT/eMTC for in-band operation
· P2 (Spreadtrum, UNISOC): 
· For NB-IoT in-band and guard-band deployment modes, 7.5 kHz UL shift is needed for 6G to ensure co-existence between 6G and NB-IoT. For NB-IoT standalone deployement mode, no UL shift for 6G is needed to ensure co-existence between 6G and NB-IoT
· For eMTC(LTE cat1/cat1bis/-M), 7.5 kHz UL shift is needed for 6G to ensure co-existence between 6G and eMTC
· P3 (Sony): Supporting the 7.5 kHz shift in for 6GR UL to align the sub carrier with NB-IoT, to support an efficient in-band deployment
· P4 (MediaTek): Consider a guard band instead of 7.5kHz UL shift to enable the co-existence between 6G and 4G NB-IoT. The size of the guard band can be in the level of PRB (e.g., 1 PRB) or sub-PRB (e.g., 1 SC)
· P5 (LGE): 7.5kHz UL shift is considered between 6G and NB-IOT/eMTC
· P6 (Huawei, HiSilicon): 7.5kHz UL shift should be considered for coexistence between 6G and NB_IoT/eMTC
· P7 (vivo): For co-existence between 6G and NB-IOT/eMTC, RAN4 to further evaluate whether UL 7.5khz is necessary pending on further progress on RAN1 about semi-static configuration
· P8 (CMCC): to ensure co-existence between 6G and NB-IoT/eMTC, 7.5kHz UL shift is needed
· P9 (Samsung): 7.5kHz uplink shift is not needed for 6GR
· P10 (Nokia): If 6G uplink is to support 7.5 kHz shift for 4G IoT coexistence, the feature must be mandatory for all UEs for all the bands overlapping with LTE bands, regardless of whether or not they can be interoperability-tested with a network using the shift
· P11 (Ericsson): 7.5 kHz UL shift is needed to support the coexistence of 6G with NB-IoT and eMTC
· P12 (T-Mobile USA): RAN4 should decide that the 7.5 kHz UL shift is a mandatory requirement for at least the 6G FDD bands. In addition, the TDD bands that use the 7.5 kHz UL shift could also be included depending on input from other operators

· Recommended WF
· Whether 7.5kHz UL shift is needed to ensure co-existence between 6G and NB-IOT/eMTC.
· Option 1 (Apple, Spreadtrum, UNISOC, Sony, LGE, Huawei, HiSilicon, CMCC, Ericsson, T-Mobile USA): 
· Yes. 7.5kHz UL shift is needed to ensure co-existence between 6G and NB-IOT/eMTC.
· Option 2 (MediaTek, vivo, Samsung): 
· No. A guard band (e.g., 1 PRB) instead of 7.5kHz UL shift to enable the co-existence between 6G and NB-IOT/eMTC 

Issue 1-2-2: Power boosting 
· Proposals from companies:
· P1 (Spreadtrum, UNISOC): Power boosting in downlink can be considered for NB-IoT operation in 6GR in-band at least.
· P2 (Sony): 6GR shall support at least 6 dB DL power boosting when NB-IoT is in-band deployed with 6GR, to provide continuous support for deep indoor coverage
· P3 (Huawei, HiSilicon): For NB_IoT in-band operation with 6GR, whether to support DL power boosting is up to manufacturer declaration
· P4 (CMCC): it is proposed to support DL power boosting for NB-IoT operation in 6GR in-band

· Recommended WF
· Whether to consider the downlink power boosting for NB-IOT/eMTC when co-existing with 6GR. 
· Option 1(Spreadtrum, UNISOC, Sony, Huawei, HiSilicon, CMCC): Yes, 6GR shall support at least 6 dB DL power boosting when NB-IoT is in-band deployed with 6GR

Issue 1-2-3: Channel raster, PRB and subcarrier grid alignment 
· Proposals from companies:
· P1 (Spreadtrum, UNISOC): It is necessary to consider channel raster, PRB and subcarrier alignment in 6GR to ensure co-existence between 6G and NB-IoT in-band and guard-band deployment modes

· Recommended WF
· Discuss whether the channel raster, PRB and subcarrier grid alignment should be ensured between 6GR and NB-IoT/eMTC

 Sub-topic 1-3: Aspects to facilitate MRSS
Open issues and candidate options before meeting:

Issue 1-3-1: Numerology 
	Agreements in RAN4#119 meeting (R4-2604718)
Issue 1-3-1: Numerology 
· Agreements：
· Same single numerology for 6GR and NR will facilitate MRSS
· it is feasible from RAN4 perspective to support 5G NR-6G MRSS for following SCS:
· FR1 FDD (Sub-6GHz): 15 kHz
· FR1 TDD (Sub-6 GHz): 30 kHz
· ~7 GHz Band including U6G: 30 kHz



· Proposals from companies:
· P1 (LGE): Consider SCS alignment between 5G and 6G for TDM based 5G-6G MRSS to avoid ACI

· Recommended WF：
· P1 is covered by previous agreements, this issue is closed.

Issue 1-3-2: Channel raster 
	Agreements in system parameter AI (R4-2602284)
Issue 2-1-1 Channel raster design
Agreement:
· Channel raster is defined in 6G specification.
· Only define one channel raster granularity (ΔFRaster) for each band or [sub-frequency range].
· When defining channel raster, the sync raster impact is considered.
· MRSS for the re-farming bands is considered.

· For re-farming bands with 100khz channel raster in NR, consider the below options
· 10khz
· 5khz
· SCS based
· shifting specific bands from the 100 kHz to an SCS-based raster, the decision must be based on comprehensive inputs from operators.
· Other options are not precluded.

· For bands with SCS based channel raster in NR and for new bands, SCS based channel raster is adopted.




· Proposals from companies:
· P1 (Apple): For NR bands with 100kHz channel raster, it is proposed to specify 5kHz channel raster when they are re-farmed to 6G
· P2 (Spreadtrum, UNISOC): 
· For the re-farming bands with 100 kHz or 10 kHz based channel raster, 6GR channel raster can be 10 kHz for MRSS between 5G and 6G
· For the re-farming bands with SCS based channel raster, 6GR channel raster can be SCS for MRSS between 5G and 6G
· P3 (MediaTek): For MRSS, 6G channel raster design can be leveraged from the non‑MRSS discussion
· P4 (LGE): Consider 6G channel raster 5kHz for NR bands supported with 5G NR channel raster 100kHz and/or 10kHz.
· P5 (Xiaomi): Support 5kHz channel raster in day 1 for below 3GHz (compatible to NR 100kHz, 15kHz, 30kHz,10kHz channel raster specified in NR refarming band) to allow fully deployment flexibility considering both MRSS and irregular spectrum supporting in NR refarming bands
· P6 (CMCC): For MRSS between NR and 6GR, it is proposed to discuss whether 100KHz channel raster for low band are still needed
· P7 (CATT): RAN4 may consider investigating whether the MRSS between NR and 6G only support 10 kHz channel raster configuration
· P8 (Qualcomm): 
· RAN4 should evaluate the implications of the 5G–6G spectrum‑sharing framework on channel raster design and identify the most suitable solutions for the 6G channel raster (6GR)
· If 100kHz based raster is still needed, RAN4 should study how to enable future migration to SCS based raster when NR service is phased out
· P9 (OPPO): 
· In 6G, consider unified channel raster and sync raster design for MRSS and non-MRSS
· Channel raster and sync raster considering MRSS can be incorporated into the thread of system parameters.
· P10 (Ericsson):
· The channel raster for 6GR should allow compatibility with adjacent legacy channels on the 100 kHz raster, taking into account the MRSS and synchronisation raster design
· For MRSS, the channel raster for 6GR should enable subcarrier/PRB alignment between a 6GR channel and an NR channel
· To facilitate the discussion and ensure efficient progress, MRSS-related numerology and raster should be discussed within one place, e.g. the system parameter thread
· P11 (ZTE): 
· For new MRSS BS with RF hardware upgrade (up to the declaration), propose to define 10kHz channel raster in 6G day 1. 
· For legacy MRSS BS without RF hardware upgrade (up to the declaration), propose to define 100kHz channel raster in 6G day 1. 
· P12 (T-Mobile USA): While both the 5 kHz and 10 kHz raster can be configured to be compatible with MRSS, RAN4 should choose the 10 kHz raster because the coarser density will simplify designs and reduce testing complexity and provide significantly better alignment with existing 5G deployments

· Recommended WF
· Suggest to discuss following points
· For MRSS with 5G refarming bands with SCS based channel raster, SCS based channel raster is applied
· For MRSS with 5G refarming bands with 100kHz or 10kHz based channel raster,
· Option 1: 5kHz channel raster is applied
· Option 2: 10kHz channel raster is applied
· Option 3: 100kHz channel raster is applied

Issue 1-3-3: Sync raster
	Agreements in system parameter AI in RAN4 #118bis (R4-2604712)
Issue 2-2-1 Sync raster design
Agreement:
· Below 5G NR sync raster design principle is considered for 6GR sync raster design.
· Sync raster design will consider the factor of Min CBW per band, synchronization signal BW, and ΔFCH,Raster. 
· 3MHz will be separately considered.
· For information, the 5G equation is defined as Min BW-BWSS+ ΔFCH,Raster 
· 6G will consider defining global sync raster (GSCN) per operating bands or FR basis.
· The impact of overlapping between FDD and TDD bands on the sync raster will be further studied. 



 
· Proposals from companies:
· P1 (Apple): 
· 6G SSB/sync raster design should factor in the below aspects,
· For smaller CBW (if MRSS is to be supported for e.g. <10MHz), time offset between 6G SSB and 5G SSB may need to be considered pending RAN1 design on SSB.
· Alternative could be to consider specific solution for CHW<10MHz which is key for low bands.
· For larger CBW>=10MHz (e.g.), both TDM and FDM solution could be considered. 
· It is proposed to study ways to reduce the three sync raster points for bands below 3GHz in 5G to one point in 6G by shifting the channel by 5kHz in case of no MRSS or shifting the location of the actual SSB by 5kHz with respect to the specified sync raster point in case of MRSS
· P2 (Spreadtrum, UNISOC): Postpone to discuss the sync raster in MRSS until sync raster and SSB design have enough progress
· P3 (MediaTek): For MRSS, Sync raster design is independent for 5G and 6G in the spectrum sharing bands 
· P4 (LGE): 
· Consider 6G sync raster without MRSS as starting point for MRSS
· Consider 2 step based 6G sync raster - 1st priority GSCN Group (Sparce) and 2nd priority GSCN Group (Dense)
· Decouple 6G sync raster design from channel raster
· P5 (Xiaomi): RAN4 needs to further evaluate sync raster design for 6GR on 5G migration bands pending on RAN1 progress
· E,g. how to discriminate 6G sync raster  and 5G sync raster  if separate SSB introduced for NR and 6GR. 
· P6 (Samsung): Discussion on 6G sync raster for MRSS should be deferred until the 6G SSB design and sparse search configurations are further matured in RAN1
· P7 (CATT): 
· The multi-RAT spectrum sharing should accommodate different synchronization signals design of NR and 6G.
· The new sync raster design for 6G could be leveraged in the design of the multi-RAT spectrum sharing mechanism.
· A coarser sync raster design for 6G could be considered.
· If a coarser sync raster design were considered, a viable solution would be to adopt a 2 step-based approach.
· P8 (OPPO): 
· In 6G, consider unified channel raster and sync raster design for MRSS and non-MRSS
· Channel raster and sync raster considering MRSS can be incorporated into the thread of system parameters.

· Recommended WF
· FL suggest to discuss the following points
· For MRSS, whether Sync raster design is independent for 5G and 6G in the spectrum sharing bands
· How to discriminate 6G sync raster and 5G sync raster if separate SSB introduced for NR and 6GR
· Whether to consider more coarse sync raster design
· Whether to keep the principle that position of sync raster is the subset of the position of channel raster

Issue 1-3-4: Channel bandwidth 
	Agreements in RAN4#119 meeting (R4-2604718)
Issue 1-3-4-1: Whether limit to same bandwidth or fully overlapped case for NR-6G MRSS 
· Agreements：
· For MRSS operation, RAN4 assumes there is no need to limit 6G and NR CC to the same CBW



Sub-issue 1-3-4-1: Small channel bandwidth/ irregular channel bandwidth
· Proposals from companies:
· P1 (Spreadtrum, UNISOC): There is no need to limit the channel bandwidth for MRSS
· P2 (LGE):  
· If each CBW is fully overlapped and is same, applicable CBW can be limited as below. 
· CBW ≥ max (min 5G CBW, min 6G CBW)
· Otherwise, there is no limitation of applicable CBW
· P3 (Xiaomi): No other system parameters i.e., channel bandwidth, modulation orders and waveform impact foreseen on MRSS except channel raster and sync raster
· P4 (CMCC): no need to have limitation of applicable CBW for MRSS
· P5 (CATT): RAN4 should focus on evaluating whether MRSS needs to accommodate irregular bandwidths, rather than defaulting to preclude all narrow CBW (such as 3 MHz)
· P6 (ZTE): For irregular channel bandwidth except for 6MHz and 7MHz until the conclusion is made in the system parameter thread, propose not to discuss the MRSS between 5G and 6G

· Recommended WF：
· Suggest to discuss the following points
· Not to have limitation of applicable CBW for MRSS

Issue 1-3-5: Waveform 
· Proposals from companies:
· P1 (LGE): Defer study of impact on 5G-6G MRSS by other waveform, DL DFT-s-OFDM, after RAN1 conclusion
· P2 (Xiaomi): No other system parameters i.e., channel bandwidth, modulation orders and waveform impact foreseen on MRSS except channel raster and sync raster
· P3 (ZTE): For waveform for MRSS between 5G and 6GR, propose to follow the agreement reached in RAN1 

· Recommended WF：
· Based on following consideration, suggest not to discuss this issue in this meeting. 
· In RAN4#117 meeting, it was agreed that for UL : CP-OFDM and DFT-s-OFDM, DL : CP-OFDM, it is feasible from RAN4 perspective to support 5G-6G MRSS from waveform aspect. 
· For other waveform, it can be further discussed after RAN1 conclusion.   

Issue 1-3-6: 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 (Xiaomi): No other system parameters i.e., channel bandwidth, modulation orders and waveform impact foreseen on MRSS except channel raster and sync raster
· P3 (ZTE): If LP-WUS signal (e.g. DFT-s-OFDM based OOK signal) is supported in 6G day 1, propose to further discuss the impacts on potential EVM degradation of NR signal due to the simultaneous LP-WUS signal transmission.

· Recommended WF：
· Discuss the proposals 

Issue 1-3-7: RF requirements     
Sub-issue 1-3-7-1: General consideration for RF requirements     
· Proposals from companies:
· P1 (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. The UE requirement for MRSS can be the same as those for 6GR and 5G NR SA mode
· P2 (LGE): For UE RF requirements of MRSS, follow each RAT RF requirements rather than separate MRSS-specific RF requirements
· P3 (Huawei, HiSilicon): For MRSS BS supporting both 5G and 6G, generally MSR requirements should be specified and applied
· P4 (vivo): No need to define separate MRSS UE RF requirements the it is transparent to UE, unless specific issue is identified
· P5 (Samsung): Conclude that 5G-6G MRSS introduces no new RF core requirement impacts for either UE or BS specifications
· P6 (CATT): For MRSS BS, any additional BS RF requirements arising from MRSS support should be subject to the 6G BS RF requirements
· P7 (Qualcomm): RAN4 to consider compatibility and commonality of RF requirements between NR and 6GR to support multiplexing options without degrading system performance
· P8 (Ericsson): No new BS requirement is needed for 5G-6G MRSS, as the MSR specification framework, similar to that defined for NR, should be sufficient
· P9 (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
· P10 (CHTTL): 
· RAN4 to agree on the following principle for the sub-6GHz FR1 FDD and FR1 TDD bands targeting 5G-6G MRSS operation.
· Both the 6G system parameter design and 6G BS requirements should consider the applicability of re-using existing NR BS hardware for the 5G-6G MRSS operation, including RRH and AAS
· RAN4 to analyse the 6G system parameter design impact on the existing NR BS hardware in the 6G spectrum sharing thread, and strive to find alternative solutions to eliminate the impact if there is any
· RAN4 to analyse the 6G BS RF requirement impact on the existing NR BS hardware in the 6G spectrum sharing thread, if any new requirements are decided to be introduced, and strive to find alternative solutions to eliminate any impact if there is any
· RAN4 to discuss the possibility that NR and 6G signals are transmitted from different antenna ports in MRSS scenarios, whether this is compatible with existing BS hardware, and whether there is a need to consider timing related requirements between NR and 6G transmissions to ensure performance for such MRSS BSs.

· Recommended WF：
· Suggest to discuss following points
· BS RF requirements for MRSS BS supporting both 5G and 6G, 
· MSR requirements should be specified and applied
· FFS: apply new 6GR BS RF requirements
· UE requirements under MRSS
· The UE requirement under MRSS can be the same as those for 6GR and 5G NR SA mode, i.e. UE follow each RAT RF requirements

Sub-issue 1-3-7-2: Switching time     
· Proposals from companies:
· P1 (LGE): Study impact by common center frequency and separate center frequency for dynamic 5G-6G MRSS
· In case of separated carrier frequency, switching needs to be considered. Related switching time needs to be discussed. It is similar to NR BWP switching time.


(a) Common center frequency                      (b) Separate center frequency
Figure 2-1 : Dynamic 5G-6G MRSS

· P2 (Huawei, HiSilicon): No need to consider switching time requirement for MRSS between 5G and 6G configuration
· For dynamic changing of RB resources, no matter TDM or FDM, those are scheduling determined, which can be supported by DSS already without RF switching requirement.
· P3 (ZTE): For MRSS BS, propose not to consider the switching time between NR and 6GR 

· Recommended WF：
· For MRSS, whether to consider switching time due to center frequency change for NR and 6G 
· Option1 (LGE): Yes, in case of separated carrier frequency, switching time needs to be considered. It is similar to NR BWP switching time.
· Option2 (Huawei, HiSilicon, ZTE): No, for dynamic changing of RB resources, no matter TDM or FDM, those are scheduling determined, which can be supported by DSS already without RF switching requirement

Sub-issue 1-3-7-3: Spectral utilization     
· Proposals from companies:
· P1 (Qualcomm): Consider the feasibility of implementing NR and 6GR over shared time-frequency resources under the MRSS framework. Higher spectral utilization for 6GR should be enabled by the MRSS design
· Recommended WF：
· Discuss the proposals

Issue 1-3-8: RRM requirements     
Sub-issue 1-3-8-1: General consideration for RRM requirements for MRSS    
· Proposals from companies:
· P1 (Apple): RAN4 studies MRSS based measurement and handover performance optimization pending RAN1/2 progress
· P2 (MediaTek): 
· RAN4 to clarify the scope of mobility discussion between 5G and 6G (whether it is specific for MRSS operation or can include non-MRSS operation)
· Inter-RAT measurement w/wo measurement gaps and reducing the interruption time for inter-RAT handover are not MRSS-specific issues and should be addressed under the RRM agenda.
· P3 (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
· P4 (Xiaomi): For RRM requirements for MRSS:
· RAN4 should consider the RRM impact of inter-RAT mobility and inter-RAT measurement (including w/o and with gap) under MRSS scenario.
· The detailed discussion on MRSS-specific RRM impact is pending on RAN1/2 progress.
· P5 (vivo): RAN4 to discuss MRSS specific issues if identified and wait for the conclusion of 6G RRM on inter-RAT measurement and inter-RAT mobility
· P6 (Samsung): 
· RAN4 shall focus on the following inter-RAT mobility components between 6GR and NR:
· Inter-RAT cell reselection and handover requirements
· Inter-RAT measurement requirements, prioritizing GAP-less measurement as starting point. 
· Coordination with RAN1 on SS design to determine measurement timing and gap requirements.
· RAN4 to clarify inter-RAT mobility (non-MRSS specific) should be discussed in the spectrum sharing thread or RRM thread.
· P7 (Nokia): 
· Only the MRSS-specific RRM requirements, if identified, are to be discussed in MRSS agenda. The general RRM requirements for inter-RAT mobility shall be discussed in 6G RRM agenda pending on RAN1/2 progress
· RAN4 to postpone the MRSS-specific RRM requirement discussion until RAN1 concludes on the details which may have impacts on RRM requirements
· P8 (Qualcomm): 
· RAN4 should study the impact of 5G–6G spectrum sharing and migration on RRM requirements, including mobility management and measurement procedures
· 6G to NR inter-RAT measurements and hand over requirements should be discussed in the 6G SI RRM track
· P9 (OPPO): 
· The RRM discussions in this scope should focus on the issues which are MRSS-specific and differ from general RRM requirements. 
· Postpone the MRSS related RRM discussion until RAN1/2 and 6G general RRM framework have sufficient progress.
· P10 (Ericsson):
· RAN4 to study MRSS based inter-RAT handover scenarios once other WG has progressed on MRSS based SSB design.
· RAN4 to study MRSS based inter-RAT measurements without gaps once other WG has progressed on MRSS based SSB design.
· P11 (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

· Recommended WF：
· Study MRSS-specific RRM impact at least from following aspects:
· inter-RAT handover
· inter-RAT re-direction 
· inter-RAT cell reselection 
· Inter-RAT measurement
· RAN1/2 progress are taken into account 

Sub-issue 1-3-8-2: Inter-RAT measurement for MRSS     
· Proposals from companies:
· P1 (LGE): Since the MG is a RAN4 specific issue, RAN4 to study efficient MG configurations under the MRSS operation scenario.
· P2 (Tejas Networks): For initial FR1 collocated MRSS deployments, gapless inter RAT measurements between NR and 6GR should be supported as the baseline, with selective measurement gaps studied only for exception cases
· P3 (CMCC): for MRSS, it is proposed to assume no measurement gap is needed for inter-RAT measurement, including inter-RAT NR measurement without gap and inter-RAT 6GR measurement without gap
· 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

· Recommended WF：
· Suggest to discuss following point:
· Study whether gap-less inter-RAT measurements can be assumed as default for 5G-6G MRSS

Sub-issue 1-3-8-3: Inter-RAT HO interruption for MRSS     
· Proposals from companies:
· P1 (LGE): RAN4 should postpone the discussion on how to reduce inter-RAT handover delay and interruption until sufficient progress is made by other WGs
· P2 (CMCC): it is proposed to study whether no interruption can be assumed for inter-RAT handover between NR and 6GR under MRSS scenario
· P3 (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

· Recommended WF：
· Suggest to discuss following point:
· Study whether no interruption can be assumed for inter-RAT handover between NR and 6GR under MRSS scenario

Sub-issue 1-3-8-4: Timing synchronization between two RATs     
· Proposals from companies:
· P1 (MediaTek): 
· RAN4 to study Inter-RAT timing synchronization impact on Inter-RAT measurements performance and strive for optimization in 6G
· Synchronized Inter-RAT and correct Inter-RAT timing information provided by the NW without UE assistance (e.g., SFTD in NR) should be the baseline to enable efficient inter-RAT measurements in 6G
· P2 (Rakuten Mobile): RAN4 should study network provided inter-RAT timing information for enhanced inter-RAT mobility

· Recommended WF：
· Discuss the proposals

Issue 1-3-9: 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 (Spreadtrum, UNISOC): Postpone to study the interference handling until the outcomes of MRSS and progress of control channels/SSB design from RAN1/RAN2
· P3 (Huawei, HiSilicon): Postpone the study of interference handling until sufficient progress of control channel, PBCH, CSI-RS etc. in RAN1/RAN2
· P4 (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
· Scenario 1: spectrum sharing between 5G/6G
· Scenario 2: 6G and 5G co-existence with neighbour cell interference  
· Postpone the discuss until there is sufficient progress from RAN1 for MRSS and initial cell access i.e., no early than Q2’ 2026
· P5 (CMCC): it is proposed to study the interference handling between 5G and 6G

· Recommended WF：
· Suggest to discuss following point:
· RAN4 study whether and how to handle interference between 5G and 6G

Issue 1-3-10: 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 (vivo): RAN4 assumes NR signals/channels (e.g., SSB) are not reused for 6GR in MRSS
· P3 (Qualcomm): Do not pursue reuse of NR reference signals for 6G UEs in MRSS channels unless the reference signals are fully aligned and this is supported by the RAN1/RAN2 system design. Increase in UE complexity and RRM requirements should be avoided

· Recommended WF：
· FL suggest to check whether following is agreeable:
· Whether to reuse/share legacy NR signals/channels for 6GR is up to RAN1 decision

Issue 1-3-11: Other    
· Proposals from companies:
· P1 (Rakuten Mobile): 
· RAN4 should study low latency partition changes and fallback for MRSS. RAN4 should define RF test conditions for state changes
· RAN4 should study partial overlapping MRSS with different channel bandwidths. RAN4 should define RF test conditions for the internal boundary
· P2 (ZTE): For the overlapping regions between 4G and 6G within the same carrier, propose to discuss and evaluate the higher co-channel interference issues due to the non-orthogonality in uplink direction
· Recommended WF：
· Discuss the proposal
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