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1	Introduction 
During the RAN4#100e meeting, the WF on FR2 DL CA based on CBM [1] captured several agreements. One of the agreements was to not introduce a new capability to indicate whether the UE supports CBM under multi-chain architecture, whereas the introduction of the capability ‘Fs_inter_CBM’ was kept for further discussion.
In this contribution we share our view on the introduction of the capability ‘Fs_inter_CBM’ and the impact for the sensitivity requirement for inter-band CA within the same band group when considering the wide frequency separation compared to intra-band CA.

2	Discussion 
2.1	Frequency separation for inter-band CA 
Until now the discussion for inter-band CA was focused in two main groups, same band group and different band groups. For the same band group division - such as 28 GHz + 28 GHz/ 39 GHz + 39 GHz - RAN4 has previously agreed during the RAN4#91 meeting that intra-band CA requirement shall apply for inter-band CA between n260 and n259 (39 GHz + 39 GHz) band pair [2]. Since CBM is assumed for the intra-band CA requirements, we can conclude that the assumption for the beam management for inter-band CA within same frequency groups is CBM. Additionally, RAN4 agreed [3] that for inter-band DL CA within the same frequency group based on CBM, the requirement for maximum input level, ACS and in-band blocking will be specified the same as that for intra-band CA scenarios. 

In our contribution [4] we have provided a comparison of the architectures supporting CBM, with single chain and multi-chain.  The single chain architecture can be described as a UE architecture supported with a common phase shifter and LO, and this architecture is able to support both intra-band and inter-band CA with CBM. For the CBM, the network configures the RS on the PCell only, and the SCell beam performance is degraded due to the frequency separation. The performance degradation in relation to the maximum frequency separations can be reflected in the sensitivity relaxation for inter-band CA within same band group, following similar approach as defined for the intra-band CA case. It is important to highlight that the inter-band CA within same band group is wider than in the intra-band CA operation, which is up to 2400 MHz. 

Table 1: Maximum frequency separation per CA configuration
	CA configuration
	Maximum Frequency separation

	n257 + n258
	5250 MHz

	n257 + n261
	2000 MHz

	n258 + n261
	4100 MHz

	n259 + n260
	6500 MHz

	Intra-band non-contiguous CA
	2400 MHz



Table 1 shows the combination for 28 GHz + 28 GHz and 39 GHz + 39 GHz as provided in [5] as a comparison to maximum frequency separation for the intra-band non-contiguous CA definition in Rel-16. In the extreme case n257 + n258 the maximum separation can be up to 5250 MHz and for n259 + n260 up to 6500 MHz. The wider frequency separation for inter-band CA compared to intra-band CA needs to be considered during the EIS sensitivity relaxation study.

Proposal 1:		Consider UE single chain architecture for inter-band CA within same band group as reference to specify EIS relaxation requirement.
2.2	EIS relaxation structure for same frequency groups
MRTD requirement from RRM has been defined in the specification TS 38.133 [6] in subsection 7.6.4. The inter-band CA under CBM discussion is still on-going and during last RAN4 meeting the WF on RRM requirements for FR2 inter-band DL CA and UL CA reflected the following latest agreement [7]:

	· Agreements on GTW (Aug.17) 
· MRTD for inter-band CA in FR2 under CBM is 3us
· For the receive time difference below X us no performance degradation is expected
· For the receive time difference equal or higher than X us a performance degradation is allowed
· Degradation of UE demodulation and [RRM] performance is allowed.
· Note: companies are encouraged to bring more analysis on Demodulation and RRM performance impacts. 
· FFS on the performance degradation including affected symbols, slots
· FFS on solutions to reduce performance degradation and whether and how to introduce restrictions for UE Rx beam change
· Option 1: Use network scheduled/controlled instances for UE Rx beam change
· Other options not precluded
· X is FFS
· Option 1: CP
· Option 2: CP/2
· Option 3: CP length – UE Rx beam switch time – 2 x DL timing error
· Option 4: CP length – UE Rx beam switch time
· Other options not excluded




According to the latest agreement in RRM, the MRTD for inter-band CA in FR2 under CBM is defined as 3us. For the receive time difference below X no performance degradation is expected, however when the receive time difference is equal or higher than X us a performance degradation is allowed. The value X is still for further study in RRM, once RAN4 agrees on a value, it can be aligned under which time conditions no EIS relaxation beyond the intra-band CA framework based on frequency separation will apply. It is important to ensure during the test that the MRTD is controlled within the RRM definition in order to have a clear requirement definition. As a result, if the receive time as defined for the MRTD requirement is violated, then the EIS relaxation for the inter-band CA configuration should apply.
Since inter-band CA with CBM within the same frequency band group can be treated as intra-band CA, we can re-use the same format in the specification to introduce the EIS relaxation. The EIS relaxation for intra-band non-contiguous CA was defined with a configured downlink spectrum up to 2400 MHz. For the inter-band CA operation, the maximum frequency separation can go beyond 2400 MHz, thus RAN4 needs to further study the corresponding relaxation:
Table 2: Example for EIS Relaxation for inter-band CA operation
	Configured DL spectrum (MHz)
	 (dB)

	≤ 800
	0.0

	> 800 and ≤ 1400
	0.5

	> 1400 and ≤ 2400
	1.5

	> 2400 and ≤ Y
	TBD



Proposal 2:		The same EIS relaxation structure as for intra-band CA should apply for the EIS relaxation in inter-band CA within same band group
The value ‘Y’ represents the upper limit of the maximum frequency separation for the specified inter-band CA combination. The definition of ‘Y’ will depend on the extension of the frequency range and additional rows might be required for Table 2 with its corresponding EIS relaxation value.
2.3	FS_inter_CBM capability
‘Fs_inter_CBM’ was proposed to indicate the maximum frequency span between lower edge of lowest CC and upper edge of highest CC in FR2 inter-band DL CA within same band group and the motivation of the introduction of this capability is to support inter-band CA with CBM. In our view the introduction of a new ‘Fs_inter_CBM’ capability is not necessary, since the inter-band CA within same band group can be treated as intra-band CA. Thus, the EIS relaxation structure for same frequency can follow the same principal as for intra-band CA as provided in subsection 2.2

In summary, since we assume single chain architecture to support intra-band CA and inter-band CA withing same band group, it is not necessary to introduce a new capability ‘Fs_inter_CBM’ to indicate the maximum frequency span between lowest CC and upper CC of highest CC. However, the value for the sensitivity relaxation considering the wider maximum frequency for the inter-band CA cases needs further study.

Proposal 3:		The introduction of ‘Fs_inter_CBM’ is not necessary.
2.4	Inter-band CA within same band group (Rel-17)
3GPP has not specified inter-band CA combination within the same band group in Rel-17. Operators can share their particular band combination demand for inter-band CA within same band group, but in case there is no operator demand for any of these band combinations we suggest keeping the agreements for the inter-band CA within same band groups but to postpone the requirement development to Rel-18.


Proposal 4:		Postpone the requirement development of inter-band CA within the same band group to Rel-18, if there is no operator demand in Rel-17.

3	Conclusions
This contribution provides our view on the introduction of the capability ‘Fs_inter_CBM’ and the impact for the sensitivity requirement for inter-band CA within the same ban group when considering the wide frequency separation compared to intra-band CA. In summary, we have made the following proposals:


Proposal 1:		Consider UE single chain architecture for inter-band CA within same band group as reference to specify EIS relaxation requirement.
Proposal 2:		The same EIS relaxation structure as for intra-band CA should apply for the EIS relaxation in inter-band CA within same band group.
Proposal 3:		The introduction of ‘Fs_inter_CBM’ is not necessary.
Proposal 4:		Postpone the requirement development of inter-band CA within the same band group to Rel-18, if there is no operator demand in Rel-17.
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