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Introduction
In RAN4#92b meeting, three contributions [1, 2, 3] provided measurements and analysis for Band 41/n41 NS01 and NS04 performance for 10 and 13dB antenna isolation. Although a formal agreement could not be achieved on values, the conclusions were very similar. In this contribution, we try to summarize the different company’s input and make proposals. Also proposal for DC_3_n3 is provided. 
Discussion
Inputs from the Different Contributions
Contribution [2, 3] provided measurements for equal power sharing while [1] also provided data across different LTE and NR power pairs. Also, [1] includes analysis of the data form earlier contributions in [4] to cover ET solutions. 
Although proposals are different between the different contributions, in fact they all point at the same cases for potential improvement and to the more challenging cases. Also, they are fairly aligned in terms of improvement related to 3 dB higher antenna isolation. The main difference is mostly related to how the curves decay for larger allocation and use of different inflection  points.
In an effort to consolidate a common understanding and hopefully a find a consensus, the different companies input are summarized in Table 1 and 2:
· Table 1 provides values for NSO4 -13 dBm/MHz IM3 and NS01 contiguous case
· Table 1 provides values for NSO4 -13 dBm/MHz IM3 and NS01 non-contiguous case
Table 1: NSO4 -13 dBm/MHz IM3 and NS01 DC_(n)X
	cases
	38.101-3
	company A
	company B
	company C

	power
	valid across Pshare with AMPRtot
	equal power only
	equal power only
	includes margin for different LTE/NR powers and ET

	PC2
NS04
10dB
	15dB B≤0.5
	10dB 0≤B<1
	9dB 0≤B<1
	12dB B≤0.54

	
	10dB 0.5≤B<1
	8dB 1≤B<2
	8dB 1≤B<5.4
	10dB 0.54≤B<1.08

	
	8dB 1≤B<2
	6dB 2≤B<8
	6dB 5.4≤B<8.1
	8dB 1.08≤B<2

	
	6dB 2≤B
	0dB 8≤B
	5dB 8.1≤B<13.5
	6dB 2≤B for ACLR ! Not needed for NS04 ( ACLR term)

	
	
	 
	4dB 13.5≤B
	

	PC2
NS04
13dB
	na
	10dB 0 ≤B<1
	Reduction of 1dB
	Reduction of 1.5dB

	
	
	7dB 1≤B<2
	
	

	
	
	4dB 2≤B<5
	
	

	
	
	0dB 5≤B
	
	

	PC2
NS01
10dB
	same as NS04 but no separate term for ACLR
	same as NS04
	same as NS04 + with -30dBm check but less than -13dBm case
	same as NS04

	
	
	
	
	! For NS01 6dB needed for ACLR cases

	PC2
NS01
13dB
	na
	same as NS04
	Reduction of 1dB
	same as NS04

	
	
	
	
	! For NS01 6dB needed for ACLR cases

	PC3 NS01
	same as PC2
	na
	na
	use 13dB isolation curve



For the baseline 10 dB isolation case, all companies point at improvement for small allocation which was obvious as it had the same MA value than for a -25 dBm/MHz IMD3 requirement.

The current specification and company A uses inflection points which are not multiples of 15 kHz SCS RB bandwidth while company B and C have modified some inflection points to do so. It is important to modify inflection point to be multiple of 180 kHz to avoid corner cases at the limit as has been discovered by company B in their measurements.

Initial spec used a first inflection point for B=0.5 and company C uses and inflection point at 0.54. This is important to allow higher back-off for 1RB+1RB and 1RB+2RB cases at 15 kHz SCS which are the most critical and need margin in particular for ET implementation.

From B>2 the main difference is related to how fast the MPR decays. Here it is important to say that solutions without DPD will perform worse than ET using DPD. Note that in NS04 the ACLR AMPR term anyhow limits to 6 dB.

Company C observed that 6 dB floor was needed to account for ACLR when there are large power differences between LTE and NR. In fact, in NS04 there is a separate AMPR term that will take of this so it is acceptable to further decay AMPR for IM3. However, for NS01, such term does not exist as a single curve covers all cases and provision for ACLR is needed.

For improvement versus 3 dB higher isolation, the measured improvement ranges from 1 to 2 dB.

Based on the above examinations we make the following proposals:

Proposal 1 for NS04 -13 dBm/MHz curve MA=:
· 12 dB for B≤0.54
· 10 dB for 0.54≤B<1.08
· 8 dB for 1.08≤B<[5.4]
· 6 dB for [5.4]≤B<8.1
· [4] dB for B<8.1
· MA is improved by [1.5]dB when optional improved performance is signaled
· Valid for PC2 ENDC with two PC2 PAs

Proposal 2 for NS01 contiguous intra-band curve MA=:
· 12 dB for B≤0.54
· 10 dB for 0.54≤B<1.08
· 8 dB for 1.08≤B<[5.4]
· 6 dB for [5.4]≤B (alternatively ACLR issue is handled with another term as for NS04 of with single RAT MPR in Pshare equations)
· Optional improved performance is not possible for bands <2.3GHz
· Valid for PC2 ENDC with two PC2 PAs
· MA is reduced by 1 dB for PC3 ENDC two PC3 PAs
Table 2: NSO4 -25 dBm/MHz IM3 and NS01 DC_X_nX
	cases
	38.101-3
	company A
	company B
	company C

	power
	valid across Pshare with AMPR tot
	equal power only
	equal power only
	includes margin for different LTE/NR powers and ET

	PC2
NS04
10dB
	15dB B≤1
	15dB 0≤B<1
	15dB 0≤B< 1
	No improvement for A<5

	
	14dB 1≤B<2
	14dB 1≤B<2
	14dB  1≤B<5
	possible improvement for ACLR region

	
	13dB 2≤B<5
	13dB 2 ≤ B<5
	13dB 5≤B<8.1
	

	
	12dB 5≤B
	12dB 5≤B<10
	12dB 8.1≤B<10.8
	

	
	
	10dB 10≤B
	11dB 10.8≤B<13.5
	

	
	
	
	10dB 13.5≤B<21.6
	

	
	
	
	9dB 21.6≤B
	

	PC2
NS04
13dB
	na
	14dB 0≤B<2
	Reduction of 1dB
	Reduction of 1dB

	
	
	11dB 2≤ B<5
	
	possible improvement for ACLR region

	
	
	10dB 5≤B<10
	
	

	
	
	9dB 10≤B
	
	

	PC2
NS01
10dB
	18dB B≤1
	18dB 0≤B<1
	16dB 0≤B< 2.7
	No improvement for A<5

	
	17dB 1≤B<2
	17dB 1≤B<2
	15dB 1≤B<5.4
	possible improvement for ACLR region

	
	16dB 2≤B<5
	15dB 2≤B<5
	13dB 5.4≤B<10.8
	

	
	15dB 5≤B
	14dB 5≤B<10
	12dB 10.8≤B<16.2
	

	
	
	13dB 10≤B
	11dB 16.2≤B
	

	PC2
NS01
13dB
	na
	17dB 0≤B<2
	Reduction of 1dB
	Reduction of 1dB

	
	
	13dB 2≤B<10
	 
	possible improvement for ACLR region

	
	
	9dB 10≤B
	 
	

	PC3 NS01
	na
	na 
	na 
	use 13dB isolation curve



For the baseline NS04 10 dB isolation case, all companies point that improvements are only feasible for larger allocations and that the current spec should be maintained up to B=10.8 then decaying is slightly different and some inflection points are different. 
For the baseline NS01 10 dB isolation case, some improvements are shown as all data show that the back-off difference between -25 dBm/MHz and -30 dBm/MHz is less than 3 dB. The main difference is in the appreciation of margin needed for implementation and notably for ET and power variations which are becoming more and more critical at large back-off as already explained in [1]. Improvements should be carefully weighed.
In most cases the proposed improvement for 13 dB antenna isolation is 1 dB.
Based on the above examinations we make the following proposals:

Proposal 3 for NS04 -25 dBm/MHz curve MA=:
· 15 dB for 0.54≤B<1.08
· 14 dB for 1.08≤B<2.16
· 13 dB for 2.16≤B<5.4
· 12 dB for 5.4≤B<10.8
· [10] dB for B<10.8
· MA is improved by [1] dB when optional improved performance is signaled
· Valid for PC2 ENDC with two PC2 PAs

Proposal 4 for PC2 NS01 non-contiguous intra-band curve MA=:
· 18 dB for 0.54≤B<1.08
· 17 dB for 1.08≤B<2.16
· 15 dB for 2.16≤B<5.4
· 14 dB for 5.4≤B<10.8
· [12] dB for B<10.8
· Optional improved performance is not possible for bands <2.3 GHz
· Valid for PC2 ENDC with two PC2 PAs
· MA is reduced by 1 dB for PC3 ENDC two PC3 PAs
Applicability to DC_3_n3
In last meeting, it was explained in [1] that the NS01 non-contiguous EN-DC curve was valid for DC_3_n3. It was argued that it should rather wait for whatever improvements are agreed for Band 41 non-contiguous EN-DC. In this contribution, we have proposed improvements for PC2 NS01 non-contiguous intra-band curve and propose that 13 dB isolation related improvement is not possible in Band 3, but that PC3 can have an improved MPR by 1 dB. Since the other improvements are related to power sharing or allocation types that are not valid for non-contiguous cases, we can thus conclude on DC_3_n3 numbers.
Proposal 5 for DC_3_n3: MPR numbers from proposal 4 are used with the additional 1 dB improvement for PC3 operation.
Further Optimizations
As already shown in [1] there are two types of further optimizations:
1. Related to power sharing which allows to reach higher NR power (without dropping NR) when LTE power is low, these are band independent and valid for both contiguous and non-contiguous EN-DC. The MPR/AMPR total approach needs to be revisited for this and data is provided in [5] to support such optimization.
2. Related to allocation types that is only suggested for contiguous intra-band ENDC and follow principles that will be elaborated for NR UL CA (based on chairman’s input) but need to also accommodate for power sharing cases different to equal PSD. This contiguous/non-contiguous and inner/outer allocation approach is described in [5] for NR UL CA and data is provided in [6] to support such optimization for contiguous intra-band EN-DC. Notably inner allocation for intra-band EN-DC are key to enable a 29 dBm power class.
Conclusions
In this contribution, we discuss the input provided by three companies [1, 2, 3] including the analysis of earlier contributions from [4]. In an effort to finally achieve progress now that multiple companies have provided input based on measured data, the flowing proposals consolidating all the data are made.

Proposal 1 for NS04 -13 dBm/MHz curve MA=:
· 12 dB for B≤0.54
· 10 dB for 0.54≤B<1.08
· 8 dB for 1.08≤B<[5.4]
· 6 dB for [5.4]≤B<8.1
· [4] dB for B<8.1
· MA is improved by [1.5]dB when optional improved performance is signaled
· Valid for PC2 ENDC with two PC2 PAs

Proposal 2 for NS01 contiguous intra-band curve MA=:
· 12 dB for B≤0.54
· 10 dB for 0.54≤B<1.08
· 8 dB for 1.08≤B<[5.4]
· 6 dB for [5.4]≤B (alternatively ACLR issue is handled with another term as for NS04 of with single RAT MPR in Pshare equations)
· Optional improved performance is not possible for bands <2.3GHz
· Valid for PC2 ENDC with two PC2 PAs
· MA is reduced by 1 dB for PC3 ENDC two PC3 PAs
· 
Proposal 3 for NS04 -25 dBm/MHz curve MA=:
· 15 dB for 0.54≤B<1.08
· 14 dB for 1.08≤B<2.16
· 13 dB for 2.16≤B<5.4
· 12 dB for 5.4≤B<10.8
· [10] dB for B<10.8
· MA is improved by [1] dB when optional improved performance is signaled
· Valid for PC2 ENDC with two PC2 PAs

Proposal 4 for PC2 NS01 non-contiguous intra-band curve MA=:
· 18 dB for 0.54≤B<1.08
· 17 dB for 1.08≤B<2.16
· 15 dB for 2.16≤B<5.4
· 14 dB for 5.4≤B<10.8
· [12] dB for B<10.8
· Optional improved performance is not possible for bands <2.3 GHz
· Valid for PC2 ENDC with two PC2 PAs
· MA is reduced by 1 dB for PC3 ENDC two PC3 PAs

Also we propose to finalize the pending DC_3_n3 case with following proposal:

Proposal 5 for DC_3_n3: MPR numbers from proposal 4 are used with the additional 1 dB improvement for PC3 operation.

Other optimization related to power sharing and allocation types are covered in other documents in this meeting.
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