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1 Introduction
Rel-17 WI for UE RF FR2 enhancement was approved in RAN#92 [1]. DL inter-band CA is a one of the objectives of the WI. At the last RAN4 meeting, there were questions about the need for UE requirements for FR2 inter-band DL CA between different frequency groups with CBM. This paper shows our views on CBM requirements for CA between different frequency groups.
2 Discussion
2.1 Background

Rel-17 revised WID for UE RF FR2 enhancement was approved in RAN#92 [1]. Table 2.1-1 shows current status of FR2 inter-band DL CA. Also, the excerpt from the WID are shown below:
Table 2.1-1: Current status of FR2 inter-band DL CA

	
	Same frequency group

(28GHz+28GHz or 40GHz+40GHz)
	Different frequency group

(28GHz+40GHz)

	CBM
	Discussion stage for defining UE requirements in Rel-17
	Study and if feasible define UE requirements in Rel-17.

	IBM
	On hold until there is operator request or CBM requirements are finalized for one band combo.
	Defined UE requirements in Rel-16. Some band combos were specified in Rel-16 and Rel-17.




Excerpt from WID [1]

· Inter-band DL CA enhancements [RAN4 RF/RRM]

· Study and if feasible define UE requirements for CBM between different freq. groups (e.g. 28GHz + 37GHz).


In RAN4#99-e, we discussed whether to remove the above objective in WID or define CBM requirements for one band combination. Some companies argued that CBM performance results should be shown to proceed with this discussion. As a result, there was a following tentative agreement in discussion summary [2]:


Excerpt from Discussion summary [2]
· 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.


  From the above sentence, we will focus on discussion for CA_n260+n261 in this meeting. Based on the results of each company in this meeting, we would like to discuss whether CA between different frequency groups with CBM is feasible and clarify the reason for applying CBM as well as IBM. This paper is for discussion about our views on UE requirements for FR2 inter-band DL CA between different frequency groups with CBM. 
2.2 RF requirements for CBM between different frequency groups 
First, we clarify the RF requirement framework for CBM between different frequency groups. There are no deployment restrictions (Non-co-located/co-located) for network to configure inter-band DL CA for CBM UEs, and CBM is expected to be used in co-located NW scenario. Considering receiving signals from different frequency groups, it must be guaranteed that CBM UE can simultaneously receive them. Therefore, not only maximum peak EIS requirements but also EIS spherical coverage requirements are indispensable. RF requirement framework for CBM should follow framework for IBM.
Observation 1: CBM requirement framework for CA between different frequency groups should follow framework for IBM.
Next, the requirement values are discussed. Maximum peak EIS requirements for CA_n260-n261 with IBM and relaxation values for them are shown table below.
Table 2.2-1: Maximum peak EIS requirements for CA_n260-n261 with IBM for PC3
	Channel bandwidth
	Case1: Tested band is n260

	
	Tested band (n260)
	Untested band (n261)
	PSD difference

	50 MHz
	-85.7 dBm
	-77.4 dBm
	(-) 8.3 dB

	100 MHz
	-82.7 dBm
	-74.4 dBm
	

	200 MHz
	-79.7 dBm
	-71.4 dBm
	

	400 MHz
	-76.7 dBm
	-68.4 dBm
	

	

	Channel bandwidth
	Case2: Tested band is n261

	
	Tested band (n261)
	Untested band (n260)
	PSD difference

	50 MHz
	-88.3 dBm
	-73.1 dBm
	(-) 15.2 dB

	100 MHz
	-85.3 dBm
	-70.1 dBm
	

	200 MHz
	-82.3 dBm
	-67.1 dBm
	

	400 MHz
	-79.3 dBm
	-64.1 dBm
	


Table 2.2-2: ΔRIB,P,n REFSENS relaxation for CA_n260-n261 with IBM for PC3
	NR CA bands
	NR band
	ΔRIB,P,n (dB)

	CA_n260-n261
	n260
	3.5

	
	n261
	3.5


Also, EIS spherical coverage requirements for CA_n260-n261 with IBM and relaxation values for them are shown table below.
Table 2.2-3: EIS spherical coverage requirements for CA_n260-n261 with IBM for PC3
	Channel bandwidth
	EIS at 50th %-tile CCDF (common coverage)
	PSD difference

	
	n260
	n261
	

	50 MHz
	-73.1 dBm
	-77.4 dBm
	(+) 4.3 dB

	100 MHz
	-70.1 dBm
	-74.4 dBm
	

	200 MHz
	-67.1 dBm
	-71.4 dBm
	

	400 MHz
	-64.1 dBm
	-68.4 dBm
	


Table 2.2-4: ΔRIB,S,n EIS spherical coverage requirement relaxation for CA_n260-n261 with IBM for PC3
	NR CA bands
	NR band
	ΔRIB,P,n (dB)

	CA_n260-n261
	n260
	3.5

	
	n261
	3.5


The above is the requirements to guarantee the reception performance for CA_n260-n261. However, performance deterioration may be expected for CBM compared to IBM. CBM may have smaller allowed PSD difference than IBM. If allowed PSD difference becomes smaller, we need to revise relaxation values. (CBM relaxation values for same frequency group may be able to reuse existing IBM relaxation values for different frequency group by using Multi-Rx chain [3], but CBM relaxation values for different frequency group is unknown.) In addition, further increase in relaxation values may be needed due to the beam squint. Also, other factors may be considered depending on the results of analysis from each company. Therefore, we need to determine the X and Y in the Table 2.2-5 and Table 2.2-6.
Table 2.2-5: ΔRIB,P,n REFSENS relaxation for CA_n260-n261 with CBM for PC3
	NR CA bands
	NR band
	ΔRIB,P,n (dB)

	CA_n260-n261
	n260
	3.5 + X1

	
	n261
	3.5 + Y1


Table 2.2-6: ΔRIB,S,n EIS spherical coverage requirement relaxation for CA_n260-n261 with CBM for PC3
	NR CA bands
	NR band
	ΔRIB,P,n (dB)

	CA_n260-n261
	n260
	3.5 + X2

	
	n261
	3.5 + Y2


Observation 2: Performance deterioration may be expected for CBM compared to IBM. We need to determine the X and Y in the Table 2.2-5 and Table 2.2-6 as further relaxation. (Basically, it will be 0 or more, but there is a slight chance that it will be below 0.)
Important thing is whether there is a good point to support CBM when X > 0 or Y > 0. It is not desirable to consider CBM requirements if no one has any benefit. Not a few companies are positive about CBM, so we expect that there will probably be some benefit. We would like to know the reason additional relaxation is accepted for supporting CBM (i.e. the benefits for vendors, operators or other companies. i.g. in terms of cost, performance, and so on).
Observation 3: If X > 0 or Y > 0, we should clarify the reason additional relaxation is accepted for supporting CBM (i.e. the benefits for vendors, operators or other companies. i.g. in terms of cost, performance, and so on).
Finally, if the n260-n261 is labelled with both CBM and IBM, it should be clarified whether the BS side can receive the UE capability and control the connection with UE. For example, a certain NW support only IBM UE, not CBM UE. In our understanding, NW can control based on BM type supported by UE (e.g. if CBM UE should be excluded by BS in non-collocated scenario because large PSD difference is needed, NW configures only IBM UE, not CBM UE). It should be clarified whether the comment "operators can only request band pairs, not request what type of BM must be used by the UE" claimed by many companies don't contradict the above understanding.
Observation 4: If a certain band combination supported by UE is labelled with both CBM and IBM, it should be clarified whether the BS side can receive the UE capability and control the connection with UE.
3
Conclusion

This paper showed our views on UE requirements for FR2 inter-band DL CA between different frequency groups with CBM. Here we summarize our observations:

 Observation 1: CBM requirement framework for CA between different frequency groups should follow framework for IBM.
Observation 2: Performance deterioration may be expected for CBM compared to IBM. We need to determine the X and Y in the Table 2.2-5 and Table 2.2-6 as further relaxation. (Basically, it will be 0 or more, but there is a slight chance that it will be below 0.)
Table 2.2-5: ΔRIB,P,n REFSENS relaxation for CA_n260-n261 with CBM for PC3
	NR CA bands
	NR band
	ΔRIB,P,n (dB)

	CA_n260-n261
	n260
	3.5 + X1

	
	n261
	3.5 + Y1


Table 2.2-6: ΔRIB,S,n EIS spherical coverage requirement relaxation for CA_n260-n261 with CBM for PC3
	NR CA bands
	NR band
	ΔRIB,P,n (dB)

	CA_n260-n261
	n260
	3.5 + X2

	
	n261
	3.5 + Y2


Observation 3: If X > 0 or Y > 0, we should clarify the reason additional relaxation is accepted for supporting CBM (i.e. the benefits for vendors, operators or other companies. i.g. in terms of cost, performance, and so on).
Observation 4: If a certain band combination supported by UE is labelled with both CBM and IBM, it should be clarified whether the BS side can receive the UE capability and control the connection with UE.
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