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1. Introduction

In last RAN4 meeting, the WF [1] on FR2 UEs that support inter-band DL CA with IBM was approved as follow and there are some issues need to further discussion: 
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This contribution mainly discusses the follow issues and defines the related Rx requirements。
· The maximum number of CCs for inter-band CA including intra-band contiguous CA.
· How to define the relaxation values of FR2 inter-band CA between the low band group (n257, n258 or n261) and high band group (n259 and n260) for IBM.
2. Discussion
2.1 Maximum number of CCs

In last meeting, it was agreed that inter-band CA including intra-band contiguous CA with maximum number of bands is 2, but the maximum number of CCs for such combinations need further discuss. Currently, inter-band CA including intra-band contiguous CA configurations within FR2 are requested by several companies and these have already been captured in a related basket WID [2]. The highest order band combinations are CA_n260M-n261M including 16CCs, and class M involves maximum number of CCs for intra-band contiguous CA within FR2 currently. So, firstly, the maximum number of CCs for inter-band CA including intra-band contiguous CA with maximum 2 bands should depend on maximum number of CCs for intra-band contiguous CA; secondly, it also depends on the Operators’ request. In additional, the WID [3] has approved to introduce new CA BW classes and related Rx requirements to support of contiguous downlink aggregated channel BW up to 1600 MHz in Rel-17, maybe it could be implemented by 16 CCs, the inter-band CA including intra-band contiguous CA will reach 32 maximum number of CCs, if it is requested.
Proposal 1: The maximum number of CCs for inter-band CA including intra-band contiguous CA:

· Option1: there is no need to limit the maximum number of CCs. 
· Option2: it should keep align with the maximum number of CCs of intra-band contiguous CA.

2.2 The Rx requirements of CA_n258A-n260A and CA_n257A-n259A for IBM
In last meeting, it was agreed IBM inter-CA requirement framework established for n260+n261 shall be at least applied to any requested CA band pair from different frequency groups. How to define the relaxation values of FR2 inter-band CA between the low band group (n257, n258 or n261) and high band group (n259 and n260) need further discussion. 

The ΔRIB,P,n and ΔRIB,S,n for CA_n258-n260 and CA_n257-n259 should be specified with the consideration of PSD imbalance, multi-band relaxation frame work and inter-band relaxation, like DL CA_n260-n261 for IBM. 
As the analysis in [4], for the current 3.5dB ΔRIB,P,n, there has 1.2dB margin considering the largest PSD difference is 16.4dB@30dB filter rejection between n257(n258) and n259 for PC3, where the REFSENS degradation is around 0.1dB, 0.7dB multi-band relaxation and 1.5dB inter-band REFSENS relaxation. For the current 3.5dB ΔRIB,S,n,there has 0.8dB margin considering the largest PSD difference is 5.5dB@30dB filter rejection between n257(n258) and n259 for PC3, where the SNR degradation for EIS spherical coverage of interested band is negligible, 0.7dB multi-band relaxation and 2dB inter-band REFSENS relaxation. 
From figure 2.2-1, we can see that CA_n258-n259 is the hardest combination (i.e., the frequency separation between two band, and bandwidth) and n260+n261 is the easiest combination (i.e., the smallest bandwidth). 
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Figure 2.2-1 Low band group (n257, n258 or n261) and high band group (n259 and n260)
Therefore, the above analysis [3] of ΔRIB,P,n and ΔRIB,S,n for CA_n260-n261 has considered the worst case for the PSD difference of CA_n258-n259 and the largest multi-band relaxation (0.7dB) as specified in TS 38/101-2:
Table 2.2-1: UE multi-band relaxation factors for power class 3

	Band
	MBP,n (dB)
	MBS,n (dB)

	n257
	0.73
	0.73

	n258
	0.6
	0.7

	n259
	0.5
	0.4

	n260
	0.51
	0.41

	n261
	0.52,4
	0.74

	Note 1: n260 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n260

Note 2: n261 peak relaxation is 0 dB for UE that exclusively supports n261+n260

Note 3: n257 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n257

Note 4: n261 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n257


Therefore, the same relaxation values as the ones for CA_n260-n261 could apply to all CA combination between the low band group (n257, n258 or n261) and high band group (n259 and n260) for IBM.
Proposal 2: ΔRIB,P,n and ΔRIB,S,n should be defined as 3.5dB for all CA combination between the low band group (n257, n258 or n261) and high band group (n259 and n260) for IBM.
Table 2.2-2 ΔRIB,P,n EIS relaxation for inter-band CA
	NR CA bands
	NR band
	ΔRIB,P,n (dB)

	CA_n257-n259
	n257
	3.5

	
	n259
	3.5

	CA_n258-n260
	n258
	3.5

	
	n260
	3.5


Table 2.2-3 ΔRIB,S,n EIS spherical coverage requirement relaxation for inter-band CA

	NR CA bands
	NR band
	ΔRIB,S,n (dB)

	CA_n257-n259
	n257
	3.5

	
	n259
	3.5

	CA_n258-n260
	n258
	3.5

	
	n260
	3.5


3. Conclusion

In this contribution, we propose:
Proposal 1: The maximum number of CCs for inter-band CA including intra-band contiguous CA:

· Option1: there is no need to limit the maximum number of CCs. 
· Option2: it should keep align with the maximum number of CCs of intra-band contiguous CA.

Proposal 2: ΔRIB,P,n and ΔRIB,S,n should be defined as 3.5dB for all CA combination between the low band group (n257, n258 or n261) and high band group (n259 and n260) for IBM
Table 2.2-2 ΔRIB,P,n EIS relaxation for inter-band CA
	NR CA bands
	NR band
	ΔRIB,P,n (dB)

	CA_n257-n259
	n257
	3.5

	
	n259
	3.5

	CA_n258-n260
	n258
	3.5

	
	n260
	3.5


Table 2.2-3 ΔRIB,S,n EIS spherical coverage requirement relaxation for inter-band CA

	NR CA bands
	NR band
	ΔRIB,S,n (dB)

	CA_n257-n259
	n257
	3.5

	
	n259
	3.5

	CA_n258-n260
	n258
	3.5

	
	n260
	3.5
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Definition of IBM:


It is agreed that the standard would benefit from introduction of a definition.


The definition of IBM will be introduced in 38.101-2


The IBM definition is agreed as: 


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.


It is agreed that RAN4 will not label CBM or IBM as a default BM method for any band combination. Used beam management is based on UE capability. This issue is not discussed anymore in RAN4


Framework of IBM inter-band CA requirement:


It is agreed that IBM inter-CA requirement framework established for n260+n261 shall be at least applied to any requested CA band pair from different frequency groups (parameter values discussed separately)


Further discuss whether IBM inter-CA requirement framework established for n260+n261 shall be applied to any requested CA band pair from the same frequency group (parameter values discussed separately)


IBM inter-band CA requirements:


It is agreed that 


The FR2 inter-band DL CA, maximum input level, ACS, and in-band blocking requirement are band combination agnostic and shall be reused for any new FR2 inter-band combinations.


Apply release independent approach from Rel-16 to inter-band CA including intra-band contiguous CA with maximum number of bands is 2 bands. 


Further discuss maximum number of CCs for such combinations. 


Option 1: no need to limit the maximum number of CCs


Option 2: maximum number of CCs is FFS, but at least 12


Further discuss how to define the relaxation values of FR2 inter-band CA between the low band group (n257, n258 or n261) and high band group (n259 and n260) for IBM.


Option 1: the same relaxation values as the ones for CA_n260-n261, i.e., 3.5 dB for all these band pair.


Option 2: The relaxation values should be further discussed based on per band pair case by case.


Option 3: The relaxation values for CA_n260-n261 are reused as the ones for CA_n258-n260 and CA_n257-n259. For other band pairs, we should be further discussed based on per band pair case by case.
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