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1. Introduction

In RAN#80, it was approved [1] that NR-NR DC is supported in Rel-15 late drop with assumption of synchronous mode from L1 aspects, and new NR-NR DC combinations are introduced as
· DC_n77-n257

· DC_n78-n257

· DC_n79-n257

According to these new NR inter-band DC combinations between FR1 and FR2, the initial analysis on the impact to TS 38.101-3 are provided in this contribution.
2. Discussion
2.1 Impact to TS 38.101-3
In LTE phase the intra-RAT DC combination is introduced on top of completion of corresponding 2UL inter-band CA. Hence in RF aspect, other than necessary statement in general section, only one dedicated RF requirement, which is Configured transmitted power (Pcmax), is added for Dual Connectivity, with the fact that all remaining requirements have been already verified in 2UL inter-band CA cases. For NR-NR DC the same principle could be reused. It can be noted that some related NR 2UL inter-band CA combinations with new NR inter-band DC combinations have been completed in Spec 38.101-3 as captured in Table 1:

Table 1: Completed NR inter-band 2 UL CA in TS38.101-3

	Downlink NR CA
configuration
	Uplink NR CA
configuration

	CA_n77A-n257A
	CA_n77A-n257A

	CA_n77A-n257D
	

	CA_n77A-n257E
	

	CA_n77A-n257F
	

	CA_n77C-n257A
	

	CA_n77C-n257D
	

	CA_n77C-n257E
	

	CA_n77C-n257F
	

	CA_n78A-n257A
	CA_n78A-n257A

	CA_n78A-n257D
	

	CA_n78A-n257E
	

	CA_n78A-n257F
	

	CA_n78C-n257A
	

	CA_n78C-n257D
	

	CA_n78C-n257E
	

	CA_n78C-n257F
	

	CA_n79A-n257A
	CA_n79A-n257A

	CA_n79A-n257D
	

	CA_n79A-n257E
	

	CA_n79A-n257F
	

	CA_n79C-n257A
	

	CA_n79C-n257D
	

	CA_n79C-n257E
	

	CA_n79C-n257F
	


And some additional NR inter-band DC DL configurations between band n77/n78/n79 and band n257 are also suggested as Table 2 according to operator’s request.
Table 2: Additional request for NR-NR DC configuration
	Downlink NR DC
configuration
	Uplink NR DC
configuration

	DC_n77A-n257G
	DC_n77A-n257A

	DC_n77A-n257H
	

	DC_n77A-n257I
	

	DC_n77A-n257J
	

	DC_n77A-n257K
	

	DC_n77A-n257L
	

	DC_n77A-n257M
	

	DC_n78A-n257G
	DC_n78A-n257A

	DC_n78A-n257H
	

	DC_n78A-n257I
	

	DC_n78A-n257J
	

	DC_n78A-n257K
	

	DC_n78A-n257L
	

	DC_n78A-n257M
	

	DC_n79A-n257G
	DC_n79A-n257A

	DC_n79A-n257H
	

	DC_n79A-n257I
	

	DC_n79A-n257J
	

	DC_n79A-n257K
	

	DC_n79A-n257L
	

	DC_n79A-n257M
	


Considering all those DL configurations are just to introduce additional bandwidth class on MMW band n257, it is not expected any other special impact for NR inter-band DC configurations in table 2 except update in general section on DC configurations in specification.
Therefore, for new request NR inter-band DC combination, we just need propose to introduce them into Spec 38.101-3, and specify configured transmitted power (Pcmax) for NR inter-band DC correspondingly. In Table 3 it summarizes the potential impact on TS38.101-3 due to introduction of NR inter-band DC. 
Table 3: Summary on expected NR inter-band DC impact on TS38.101-3

	Requirement
	Existing requirements for NR Inter-band CA
	New sub-clause for NR Inter-band DC

	5
Operating bands and channel arrangement
	5.2A.1
Inter-band CA between FR1 and FR2(for operating band)
5.3A.1
Inter-band CA between FR1 and FR2(for UE channel bandwidth)

5.5A
Configuration for CA
	5.2B.7 Inter-band NR-DC including both FR1 and FR2(for operating band)

5.5B.7 Inter-band NR-DC including both FR1 and FR2(for configuration) 

	UE maximum output power
	6.2A.1
UE maximum output power for CA

	No impact is expected since the performance has already been verified by definition in 6.2A.1.

	MPR
	6.2A.2.1
Inter-band CA between FR1 and FR2
	No impact is expected since the performance has already been verified by definition in 6.2A.2.1.

	A-MPR
	6.2A.3
 UE additional maximum output power reduction for CA
	No impact is expected since the performance has already been verified by definition in 6.2A.3.

	Configured transmitted Power
	6.2A.4
Configured output power for CA
	6.2B.5 Configured output power for NR-DC

	Output power dynamics
	6.3
Output power dynamics
	No impact is expected since the performance has already been verified by definition of inter-band CA in 6.3. 

	Transmit signal quality 
	6.4
Transmit signal quality
	No impact is expected since the performance has already been verified by definition inter-band CA in 6.4.

	Occupied bandwidth 
	6.5A.1
Occupied bandwidth for CA
	No impact is expected since the performance has already been verified by definition in 6.5A.1.

	Out-of-band emission
	6.5A.2
Out-of-band emissions for CA
	No impact is expected since the performance has already been verified by definition in 6.5A.2.

	Spurious Emission
	6.5A.3
Spurious emissions for CA
	No impact is expected since the performance has already been verified by definition in 6.5A.1.

	RX requirement
	7.3A
Reference sensitivity for  CA
	No impact is expected since the performance has already been verified by definition in 7.3A.


2.2 Configured transmitted power (Pcmax)
For NR bands in FR1 and FR2, the definition of maximum output power and power class are different and the test metric is also different for them. Therefore the maximum output power for inter-band NR-DC in FR1 and FR2 combined will be like inter-band NR CA including FR1 and FR2, shall meet each transmitter power requirement specified in clause 6.2.1 of TS 38.101-1 and clause 6.2.1 TS 38.101-2 independently: 
· For NR FR1 bands, power class 3 at the antenna connector is 23dBm in clause 6.2.1 of 38.101-1.
· For NR FR2 bands, the power class 3 for handheld UE over the air (OTA) in clause 6.2.1.3 of 38.101-2 is as Table 4:
Table 4: The definition of power class 3 over the air (OTA) for NR FR2 bands

	Power class
	Min Peak EIPR (dBm)
	Spherical coverage
	Max. EIRP (dBm)
	Max. TRP (dBm)

	
	28GHz
	39GHz
	Design Target
	28GHz
	39GHz
	28GHz
	39GHz
	28GHz
	39GHz

	3
	22.4
	20.6
	Full sphere
	11.5dBm@50%
	8.0dBm@50%
	43
	43
	23
	23


In additional, the definition of configured maximum output power PCMAX are also different between NR bands in FR1 and FR2: 
In clause 6.2.4 of 38.101-1 for NR FR1 bands:


[image: image1]
In clause 6.2.4 of 38.101-2 for NR FR2 bands:


[image: image2]
We can observe that 
· For FR1, the absolute limits of Pcmax are specified at antenna connector.

· For FR2, the absolute limits of Pcmax are not given since the plane of reference can be implementation specific, and Pcmax is verified by both TRP and EIRP metrics which can be measured externally.
Furthermore, in the discussion for inter-band EN-DC with NR band in FR2, it’s agreed that [2]


[image: image3]
Considering the principle of applying inter-band EN-DC's mechanism into inter-band NR-DC between FR1 and FR2, it is straightforward (and also requisite from our understanding) to have the configured maximum output power in accordance with 38.101-1 and 38.101-2 respectively, which lead to the following proposal:
Proposal: For inter-band NR-DC in FR1 and FR2 combined with one uplink serving cell per CG, the UE is allowed to set its configured maximum output power PCMAX,c(i),i for serving cell c(i) of CG i, i = 1,2 as specified in clause 6.2.4 of TS 38.101-1 and clause 6.2.4 TS 38.101-2 independently.

3 Conclusion

This contribution analysed the impact on TS 38.101-3 to introduce inter-band NR-DC between FR1 and FR2, and proposed
Proposal: Inter-band NR-DC in FR1 and FR2 combined with one uplink serving cell per CG, the UE is allowed to set its configured maximum output power PCMAX,c(i),i for serving cell c(i) of CG i, i = 1,2 as specified in clause 6.2.4 of TS 38.101-1 and clause 6.2.4 TS 38.101-2 independently
And related CR is supplied in [3] to introduce below NR-NR inter-band DC combinations and its correlative requirements into Spec 38.101-3. 
	Downlink NR DC
configuration
	Uplink NR DC
configuration

	DC_n77A-n257A
	DC_n77A-n257A



	DC_n77A-n257D
	

	DC_n77A-n257E
	

	DC_n77A-n257F
	

	DC_n77A-n257G
	

	DC_n77A-n257H
	

	DC_n77A-n257I
	

	DC_n77A-n257J
	

	DC_n77A-n257K
	

	DC_n77A-n257L
	

	DC_n77A-n257M
	

	DC_n77C-n257A
	

	DC_n77C-n257D
	

	DC_n77C-n257E
	

	DC_n77C-n257F
	

	DC_n78A-n257A
	DC_n78A-n257A



	DC_n78A-n257D
	

	DC_n78A-n257E
	

	DC_n78A-n257F
	

	DC_n78A-n257G
	

	DC_n78A-n257H
	

	DC_n78A-n257I
	

	DC_n78A-n257J
	

	DC_n78A-n257K
	

	DC_n78A-n257L
	

	DC_n78A-n257M
	

	DC_n78C-n257A
	

	DC_n78C-n257D
	

	DC_n78C-n257E
	

	DC_n78C-n257F
	

	DC_n79A-n257A
	DC_n79A-n257A



	DC_n79A-n257D
	

	DC_n79A-n257E
	

	DC_n79A-n257F
	

	DC_n79A-n257G
	

	DC_n79A-n257H
	

	DC_n79A-n257I
	

	DC_n79A-n257J
	

	DC_n79A-n257K
	

	DC_n79A-n257L
	

	DC_n79A-n257M
	

	DC_n79C-n257A
	

	DC_n79C-n257D
	

	DC_n79C-n257E
	

	DC_n79C-n257F
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The UE is allowed to set its configured maximum output power PCMAX,f,c for carrier f of serving cell c in each slot. The configured maximum output power PCMAX,f,c is set within the following bounds:


PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with


	PCMAX_L,f,c = MIN {PEMAX,c– ∆TC,c,  (PPowerClass – ΔPPowerClass) – MAX(MPRc + A-MPRc+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) }


PCMAX_H,f,c = MIN {PEMAX,c,  PPowerClass – ΔPPowerClass }


……


The measured configured maximum output power PUMAX,f,c shall be within the following bounds:


	PCMAX_L,f,c  –  MAX{TL,c, T(PCMAX_L,f,c)}  ≤  PUMAX,f,c  ≤  PCMAX_H,f,c  +  T(PCMAX_H,f,c).





The UE can configure its maximum output power. The configured UE maximum output power PCMAX,f,c for carrier f of a serving cell c is defined as that available to the reference point of a given transmitter branch that corresponds to the reference point of the higher-layer filtered RSRP measurement in each receiver branch as specified in 38.215. 


The configured UE maximum output power PCMAX,f,c for carrier f of a serving cell c shall be set such that the corresponding measured peak EIRP PUMAX,f,c is within the following bounds


PPowerclass – MPRf,c – P-MPRf,c – T(MPRf,c + P-MPRf,c) ≤ PUMAX,f,c ≤ EIRPmax


while the corresponding measured total radiated power PTMAX,f,c is bounded by


PTMAX,f,c ≤ TRPmax





For NSA UE with LTE band at sub-6GHz and NR band at above 24GHz, RAN4 can follow individual configured Tx power requirement. P-MPR will be considered for NR to satisfy the SAR/MPE(Maximum Permissible Exposure) requirements.
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