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1 [bookmark: _GoBack]Introduction
This paper aims to clarify UE RF related discussion point raised in UE demod session. In UE demod session, the power imbalance requirement for intra-band EN-DC was discussed. It was agreed that the power imbalance requirement applies to intra-band contiguous and non-contiguous EN-DC [1]. In RAN4#96, a question was raised that some inter-band EN-DC configurations such as DC_42-n77 and DC_42-n78 are treated as intra-band EN-DC or not. This paper clarifies this aspect.
2 Discussion
2.1 Background
 In UE demod session, the power imbalance requirement for intra-band EN-DC was discussed. It was agreed that the power imbalance requirement apply to intra-band contiguous and non-contiguous EN-DC [1]. In RAN4#96, a question was raised that some inter-band EN-DC configurations such as DC_42-n77 and DC_42-n78 are treated as intra-band EN-DC or not. This discussion was left for RF session as marked in yellow below. The UE demod discussion from chairman’s note are shown below:
====================Discussion in UE demod session (Chairman’s note in RAN4#96)=====================
· Power imbalance issue 4-2-6: Test applicability and special inter-band EN-DC
· Option 1 (HW, DCM, SoftBank, CMCC, E///) 
· UE supports only intra-band contiguous EN-DC, i,e., if UE does not indicate “intraBandENDC-Support”,  
· power imbalance requirement for intra-band contiguous EN-DC is applied
· UE supports only intra-band non-contiguous EN-DC, i.e., if UE indicates “non-contiguous” in “intraBandENDC-Support” or UE does not indicate “interBandContiguousMRDC”,  
· power imbalance requirement for intra-band non-contiguous EN-DC is applied
· UE supports both intra-band contiguous and non-contiguous EN-DC, i.e., if UE indicates “both” in “intraBandENDC-Support” or UE indicates “interBandContiguousMRDC”,  
· power imbalance requirement for FR1 intra-band contiguous EN-DC
· Option 2 (Intel, CMCC, HW)
· UE supports only intra-band contiguous EN-DC, i,e., if UE does not indicate “intraBandENDC-Support”,  
· power imbalance requirement for intra-band contiguous EN-DC is applied
· UE supports only intra-band non-contiguous EN-DC, i.e., if UE indicates “non-contiguous” in “intraBandENDC-Support”    
· power imbalance requirement for intra-band non-contiguous EN-DC is applied
· UE supports both intra-band contiguous and non-contiguous EN-DC, i.e., if UE indicates “both” in “intraBandENDC-Support” 
· power imbalance requirement for FR1 intra-band contiguous EN-DC
· Discussion point: Is it common understanding RAN4 agreed that some inter-band EN-DC combinations like B42-n77 are treated as "intra-band EN-DC"? If yes, is it feasible to go with option 1 of test applicability?

Agreement: Companies are encouraged to further check this scenario in RF agenda in next meeting, with the confirmation in RF part, we can introduce requirements for such case (option 1).

====================Discussion in UE demod session=====================

2.2 Previous discussion and RF assumption on DC_42_n77 and DC_42_n78
 In our understanding, we believe the power imbalance requirement in UE demod shall apply to DC_42_n77 and DC_42_n78. This is because RF assumption for DC_42_n77 and DC_42_n78 is intra-band architecture. Furthermore, there is NOTE in TS 38.101-3 describing that intra-band EN-DC requirements apply to DC_42_n77 and DC_n42_n78. In this paper, we show the previous discussion in RF session and how the outcome of the previous discussion was captured in TS 38.101-3.
 RF session discussed handling of band combinations where frequency range of bands are overlapping with each other such as CA_n77-n78, DC_42_n77, and DC_42_n78. In [2], there was a request that inter-band CA n77-n78 can be treated as inter-band literally so that CA_n78-n79 can be operated under non-co-located BS deployment while handling of large power imbalance between component carriers. However, several chipset venders had concerns on that. On the other hand, [3] proposed to clarify that RF assumption on some inter-band EN-DC such as DC_42_n77 and DC_42_n78 should be intra-band architecture, and can handle up to 6dB power imbalance. This is because frequency ranges of bands in such EN-DC are overlapping with each other, and thus Rx path is shared between different bands. After the discussion, the conclusion was that intra-band EN-DC requirements should apply to such inter-band EN-DC.
 
Observation 1: There was a related discussion in RF session about the RF architecture of DC_42_n77 and DC_42_n78. The conclusion in Rel-15 and Rel-16 was DC_42_n77 and DC_42_n78 have intra-band architecture and can handle up to 6dB power imbalance.
.



Figure 2.2-1: Inter-band CA and Inter-band ENDC bands that are close in frequency or overlap [2]

 The outcome of the discussion was captured as NOTE in TS 38.101-3. NOTE 4 mentions that intra-band EN-D requirements apply to DC_42_n77 and DC_42_n78. NOTE 11 mentions that 6dB power imbalance is assumed for these carriers which is the same condition in power imbalance requirement in UE demod. We would like to note that we realized that NOTE 11 has an error on the description of “inter-band” when we checked the previous agreed CRs. So we will submit CR in next meeting to clean up the NOTE. But the conclusion of the discussion was not changed, that is, intra-band EN-DC requirements apply to DC_42_n77 and DC_42_n78, and the power imbalance requirement shall apply to these band configurations.

Observation 2: There are notes in TS 38.101-3 that clearly mentions intra-band EN-DC requirements apply to DC_42_n77 and DC_42_n78.

Table 5.5B.4.1-1: Inter-band EN-DC configurations within FR1 (two bands)
	[bookmark: _Hlk516090533]EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	Single UL allowed

	DC_20A_n28A8,10,11,13
	DC_20A_n28A
	No

	DC_42A_n77A3,4,9,11
DC_42A_n77C3,4,9,11
DC_42C_n77A3,4,9,11
DC_42C_n77C3,4,9,11
DC_42D_n77A3,4,9,11
DC_42D_n77C
DC_42E_n77A3,4,9,11
DC_42E_n77C
	N/A
	N/A

	DC_42A_n77(2A)3,4,9,11
DC_42C_n77(2A)3,4,9,11
	N/A
	N/A

	DC_42A_n78A3,4,9,11
DC_42A_n78C3,4,9,11
DC_42C_n78A3,4,9,11
DC_42C_n78C3,4,9,11
DC_42D_n78A3,4,9,11
DC_42D_n78C
DC_42E_n78A3,4,9,11
DC_42E_n78C
	N/A
	N/A

	NOTE 3: 	The minimum requirements apply only when there is non-simultaneous Tx/Rx operation between E-UTRA and NR carriers. This restriction applies also for these carriers when applicable EN-DC configuration is part of a higher order EN-DC configuration.
NOTE 4: 	The minimum requirements for intra-band contiguous or non-contiguous EN-DC apply. The intra-band requirements also apply for these carriers when applicable EN-DC configuration is a subset of a higher order EN-DC configuration.
NOTE 8:	The frequency range in band n28 is restricted for this band combination to 703 - 733 MHz for the UL and 758-788 MHz for the DL.
NOTE 9:	The combination is not used alone as fall back mode of other band combinations in which UL in Band 42 is not used.
NOTE 10:	The maximum power spectral density imbalance between downlink carriers is within 6 dB. The power spectral density imbalance condition also applies for these carriers when applicable EN-DC configuration is a subset of a higher order EN-DC configuration.
NOTE 11:	The minimum requirements for inter-band EN-DC apply when the maximum power spectral density imbalance between downlink carriers is within 6 dB. The power spectral density imbalance condition also applies for these carriers when applicable EN-DC configuration is a subset of a higher order EN-DC configuration.
NOTE 13:	The minimum requirements apply for synchronized DL carriers with a maximum receive time difference ≤ 3 usec. The requirements also apply for these carriers when applicable EN-DC configuration is a subset of a higher order EN-DC configuration.



Based on the above consideration, we provide the following proposals. Considering the progress of the discussion in UE demod session, we would like to approve this paper in 1st round.

Proposal 1: Conform RF assumption in Rel-15 and Rel-16 that DC_42_n77 and DC_B42_n78 have intra-band architecture.

Proposal 2: Recommend that power imbalance requirements as UE demod requirements shall apply some inter-band EN-DC configuration where intra-band EN-DC requirements apply, e.g., DC_42_n77 and DC_42_n78.

Proposal 3: To avoid the delay of discussion in UE demod, agree Proposal 1 and Proposal 2 in 1st round discussion in RAN#97 and give feedback to UE demod session before 2nd round.
3 Conclusion
Here we summarize our contributions:

Observation 1: There was a related discussion in RF session about the RF architecture of DC_42_n77 and DC_42_n78. The conclusion in Rel-15 and Rel-16 was DC_42_n77 and DC_42_n78 have intra-band architecture and can handle up to 6dB power imbalance.

Observation 2: There are notes in TS 38.101-3 that clearly mentions intra-band EN-DC requirements apply to DC_42_n77 and DC_42_n78.

Proposal 1: Conform RF assumption in Rel-15 and Rel-16 that DC_42_n77 and DC_B42_n78 have intra-band architecture.

Proposal 2: Recommend that power imbalance requirements as UE demod requirements shall apply some inter-band EN-DC configuration where intra-band EN-DC requirements apply, e.g., DC_42_n77 and DC_42_n78.

Proposal 3: To avoid the delay of discussion in UE demod, agree Proposal 1 and Proposal 2 in 1st round discussion in RAN#97 and give feedback to UE demod session before 2nd round.
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