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Motivation
Performance enhancement
Table 1 lists the specified operating bands for FR2. 
Table 1: NR operating bands in FR2
	Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –   FUL_high
	FDL_low   –   FDL_high
	

	n257
	26500 MHz
	–
	29500 MHz 
	26500 MHz
	–
	29500 MHz 
	TDD

	n258
	24250 MHz
	–
	27500 MHz
	24250 MHz
	–
	27500 MHz
	TDD

	n259
	39500 MHz
	–
	43500 MHz
	39500 MHz
	–
	43500 MHz
	TDD

	n260
	37000 MHz
	–
	40000 MHz
	37000 MHz
	–
	40000 MHz
	TDD

	n261
	27500 MHz
	–
	28350 MHz
	27500 MHz
	–
	28350 MHz
	TDD

	n262
	47200 MHz
	–
	48200 MHz
	47200 MHz
	–
	48200 MHz
	TDD


According to operators’ deployment demand, requirements for both inter-band DL CA and inter-band UL CA are studied in UE RF FR2 WI. Specifically, common beam management (CBM) and independent beam management (IBM) are discussed under inter-band DL CA enhancements. 
The definitions of CBM and IBM were further clarified in RAN4, i.e. 
CBM (Common Beam Management): A UE that supports inter-band CA with CBM selects its DL Rx beam(s) for all CCs in all configured bands based on DL measurements made in the only CC configured with the reference signal for beam management.
IBM (Independent Beam management): A UE that supports inter-band CA with IBM selects its DL Rx beam(s) for all CCs in each configured band based on DL reference signals measurements made in that band.
The capability of beam management as well as corresponding requirements would have impact to network deployment scenario. 
In the RRM specification TS 38.133, 8us MRTD is applicable for IBM in Rel-16, and recently the conclusion on MRTD for CBM is 3us [1]. 
During the discussion in Rel-16, some companies proposed to reduce the MRTD requirement for CBM to 260ns, or at least the value should be reduced to some extent in order to guarantee the system performance. With smaller MRTD, actually it limits the deployment to co-location scenario only to support CBM. Though the UE capability should not have any impact to NW deployment, but it is one factor worthy of consideration for BS evolvement. Even for co-location scenario, if different modules implemented for different operating bands, whether smaller TAE can be guaranteed also depends on BS implementation. Obviously, a multi-band RF module can easily fulfill the requested TAE requirement for co-location scenario. 
On the other hand, with increasingly inter-band CA combinations proposed for FR2 and evolvement of the frequency range to E-band and even higher, it is expected that the RF component ability as well as antenna performance will be enhanced for wider RF bandwidth. 
MB-BS for FR2 could drive the enhancement of wide band implementation for mmWave BS, and it can also be helpful to guarantee the performance for co-location scenario. The proposed mmWave multi-band BS supports both IBM and CBM UEs. 
Deployment scenarios and Band combinations
Similar to FR1, the spectrum for the operator may not be acquired at the same time for different bands, or CA may not be needed for the initial deployment but the capacity enhancement needs to be considered later via CA. A multi-band BS would be helpful for operator to reduce the cost as well as the site engineering issue.
The evolvement of BS type is quite slow. When RAN4 had AAS study from Rel-11, there is no commercial deployment of such BS type at all, but after completion of all the OTA requirements finally in Rel-14 for LTE and Rel-15 for NR, Massive MIMO is a very popular deployment scenario nowadays around the world. As inter-band CA for FR2 was already introduced from Rel-16, it’s the right time to consider mmWave MB-BS for 5G-advanced in Rel-18. 
For mmWave MB-BS, the example band combination could be 26+28GHz, 28+39GHz, 26+40, 28+40 GHz.
Progress on the Feb email pre-meeting
Based on the Feb email pre-meeting in [2], it comes up with a tentative draft WID for NR BS RF requirement evolution in [2], which includes both HBS and mmWave MB-BS.
For mmWave MB-BS, companies think that study phase should be considered firstly for investigating the feasibility and performance of wideband RF and antenna architectures covering multiple FR2 bands, and whether FR1 multi-band methods can be re-usable for FR2 should be studied as well, and (if so) agree on the appropriate inter-RF BW gaps. Specifically, whether a generic solution for all combinations within FR2-1 is possible and/or a solution for all or a part of the 24-29GHz frequency range in which n257/n258/n261 overlap should be targeted. In addition, it was also commented that the definition for FR2 multi-band BS should also be studied. 
Considering the aspects to be studied could be challenging for FR2 bands, the study could take a long time in Rel-18 time frame, thus, we think that a SI could be appropriate to be considered firstly in Rel-18. Based on the study outcome, to further discuss a follow-up WI in the release.
Proposal 1: It is proposed to focus on the study phase firstly in Rel-18 for mmWave MB-BS and approve a SI in March RAN plenary meeting.
Proposal 2: Based on the study outcome of the SI, to discuss a follow up WI in the release.
Proposed WI objectives
The proposed SI objectives are:
Study the following aspects for FR2 multi-band BS with example bands of 26+28GHz, 28+39GHz, 26+40GHz, 28+40GHz:
· Investigate the feasibility and performance of wideband RF and antenna architectures covering multiple FR2 bands
· Investigate if FR1 multi-band methods are re-usable for FR2, and (if so) agree on the appropriate inter-RF BW gaps
· Investigate if FR1 exceptions are acceptable for FR2 
· Investigate whether a generic solution for all combinations within FR2-1 is possible and/or a solution for all or a part of the 24-29GHz frequency range in which n257/n258/n261 overlap should be targeted
· Study the definition of FR2 multi-band BS
SID on mmWave MB-BS is provided in [4].
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