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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:
· 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 Multi-RAT spectrum sharing for migration
4.8.1 Scenario
4.8.2 RF impact
4.8.3 RRM impact
4.8.4 Demodulation impact
· Recommended Discussion Points for AH: 
· Discuss P1

· [Discussion]:


· [AH Agreement]:

· TR skeleton for spectrum sharing is as following, and further update can be considered in the future 
4.8 Spectrum sharing
4.8.1 NR-6G spectrum sharing 
4.8.1.1Scenario
4.8.1.2 System parameter impact
[bookmark: _GoBack]4.8.1.3 RF impact
4.8.1.4 RRM impact
4.8.1.5 Demodulation impact
[4.8.2 inter-RAT mobility]
4.8.2 Coexistence between 6G and NB-IoT/eMTC
Note: more sub-sections can be added pending on further discussion, e.g. inter-RAT mobility



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 Discussion Points for AH:
· Since one operator show interest in 6G-5G MRSS in FR2-1, it is proposed to discuss below aspects 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.

· [Discussion]:


· [AH Agreement]:





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 Discussion Points for AH
· 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

· [Discussion]:


· [AH Agreement]:




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 Discussion Points for AH：
· Check whether following is agreeable
· Not to have limitation of applicable CBW for MRSS


· [Discussion]:


· [AH Agreement]:



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 Discussion Points for AH:：
· 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

· [Discussion]:


· [AH Agreement]:



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 Discussion Points for AH:：
· 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

· [Discussion]:


· [AH Agreement]:




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 Discussion Points for AH:：
· check whether following is agreeable:
· Whether to reuse/share legacy NR signals/channels for 6GR is up to RAN1 decision

· [Discussion]:


· [AH Agreement]:
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