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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this paper, we provide our view on feasibility of inter-band DL CA based on CBM within different frequency group. 
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Discussion 
In last RAN4 meeting, there were tentative agreements during email discussion [1]. Based on the tentative agreements, we would like to discuss the feasibility of inter-band DL CA.
R4-2107947 [1]
	Tentative agreements on feasibility of inter-band DL CA 
· #3-1 IBM DL interband CA for band combinations within same frequency group. 
· Tentative agreement is confirmed. 
· Work for IBM DL interband CA for band combinations within same frequency group is put on hold until there is operator request.
· #3-2 CBM DL interband CA for band combinations between the frequency groups
· Tentative agreement is confirmed.
· In following meetings RAN4 discusses the following two options
· 1.Label n260+n261 as IBM only
· 2.Conclude that CBM UE is feasible for n260+n261 and define requirements in REL17
· Primary objective is to confirm the feasibility of CBM UE for n260+n261 and then develop requirements.




Feasibility on CBM based inter-band DL CA for band combinations between the frequency groups
Currently, n260-n261, n257-n259 and n258-n260 were defined in FR2 inter-band DL CA. These bands were specified based on operator’s request. 
· n260-n261 in Rel-16 
· n257-n259 and n258-n260 in Rel-17

As comments in the last RAN4 meeting, beam management type (IBM/CBM) is UE capability for the bands. Therefore, the feasibility on CBM for the bands needs to be studied separately from UE capability. In [2], impact on performance was provided for the feasibility study in aspects of beamforming and Rx beam switch as follows.

· Beamforming parameters
In general, frequency is one of the beamforming parameters. If CBM is applied to the bands, L+H (e.g, 28GHz + 39GHz), sub-optimal beamforming is performed. Comparing to IBM, performance can be degraded and the degradation can be higher in non-collocated deployment than in co-located deployment.
·  Rx beam switch
For CBM, a common Rx beam switch applies to the bands, L+H. Figure 2.1 shows an example of Rx beam switch for 2 cases of MRTD > CP and MRTD < CP.



Figure 2.1 Example of Rx beam switch for CBM UE

For case of MRTD > CP (Figure2.1(a)),
If Rx beam switch is performed at T1 which is the start of 1st DL slot on CC1 in transition from UL to DL and is no symbol data on CC2, no interruption on DL data on CC2 due to Rx beam switch. However, it is a very limited case because the Rx beam switch can be performed at any DL symbol boundary on CC1.
If the Rx beam switch is performed on CC1 at T2 which is slot boundary on CC1 and is within symbol on CC2, performance degradation can occur on CC2 due to interruption by the Rx beam switch. 

If the Rx beam switch is performed on CC1 at T3 which is slot boundary on CC1 and is no symbol data on CC2, performance degradation does not occur on CC2. However, it is also a very limited case because the Rx beam switch can be performed at any DL symbol boundary on CC1.
If the Rx beam switch is performed on CC2 at T4 which is the start of 1st DL slot on CC2 in transition from UL to DL and is within symbol on CC1, performance degradation can occur on CC1 due to interruption by the Rx beam switch. 
If the Rx beam switch is performed on CC2 at T5 which is slot boundary on CC2 and is within symbol on CC1, performance degradation can occur on CC1 due to interruption by the Rx beam switch. 

For case of MRTD < CP (Figure2.1(b)),
For T1, T2 and T3, it is the same story as Figure 2.1(a).
If the Rx beam switch is performed on CC2 at T4 which is the start of the 1st DL slot on CC2 in transition from UL to DL and is within CP on CC1, performance degradation does not occur on CC1. It is a very limited case because the Rx beam switch can be performed at any DL symbol boundary on CC2.
If the Rx beam switch is performed on CC2 at T5 which is slot boundary on CC2 and is within CP on CC1, performance degradation does not occur on CC1. 

Considering the impact of common beamforming and Rx beam switch, high-performance degradation is expected. How to avoid the high-performance degradation is necessary for RRM and Demodulation rather than RF. Therefore, let’s leave the performance degradation issue to the RRM session. 

For RF requirements, RAN4 agreed that UE RF requirements for CBM shall be derived based on co-located deployment scenario only.  We think that RF requirements of IBM-based inter-band DL CA_n260A-n261A can be considered as starting framework of RF requirement of CBM based inter-band DL CA for the bands, L+H. On top of them, an additional beam squint should be considered for CBM.
The RF requirements of IBM based inter-band DL CA for power class 3 were specified as follows.
[bookmark: _Hlk31890999]Table 7.3A.2.3-1:  ΔRIB,P,n reference sensitivity relaxation for inter-band CA for power class 3
	NR CA band combinations
	NR band
	ΔRIB,P,n (dB)

	CA_n257-n259
	n257
	4.0

	
	n259
	4.0

	CA_n258-n260
	n258
	3.5

	
	n260
	3.5

	CA_n260-n261
	n260
	3.5

	
	n261
	3.5



Table 7.3A.3.3-1: ΔRIB,S,n EIS spherical coverage requirement relaxation for inter-band CA for power class 3
	NR CA band combination
	NR band
	ΔRIB,S,n (dB)

	CA_n257-n259
	n257
	3.5

	
	n259
	3.5

	CA_n258-n260
	n258
	3.5

	
	n260
	3.5

	CA_n260-n261
	n260
	3.5

	
	n261
	3.5



Here, whether the same relaxation of IBM-based ΔRIB,P,n and ΔRIB,S,n  can be reused or not needs further discussion if CBM based same NR CA band combination is defined.

Proposal 1: Not consider performance degradation of CBM based inter-band DL CA within different frequency group in RF session for a feasibility study.
Proposal 2: Further discuss whether the same relaxation of IBM-based ΔRIB,P,n and ΔRIB,S,n  can be reused or not if  CBM based same NR CA band combination is defined.

Conclusion
In this contribution, we provided our views on the feasibility for CBM based inter-band DL CA within different frequency group. Proposals are as follows.

Proposal 1: Not consider performance degradation of CBM based inter-band DL CA within different frequency group in RF session for a feasibility study.
Proposal 2: Further discuss whether the same relaxation of IBM-based ΔRIB,P,n and ΔRIB,S,n  can be reused or not if  CBM based same NR CA band combination is defined.
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