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Introduction
In RAN4#92 meeting, a contribution introduced the concept and definitions of inner allocation for intra-band 2 UL cases [1]. This concept was evaluated in a number of contributions [2 to 6] with measurements. In this contribution, we further discuss how such concept can be introduced in the specification for intra-band two contiguous UL cases and reused for related MPR, A-MPR and MSD requirements.
Discussion
In [2], both inner and outer allocation output power capability trends vs isolations were shown which shows that in particular for the contiguous case there is significantly more gain in using different back-off requirements for inner and outer allocations than with increased antenna isolation assumptions.

In [3], it was shown that the best MSD test points correspond to inner allocations while the worst case correspond to outer allocations. This was done using different UL power levels for the evaluation of those MSD and in particular, using the maximum available power for the best MSD test point as it is essential to represent the desired increase in the cell range for these allocations. This can be accommodated by have different back-off requirements for inner and outer allocations.

In [4, 5, 6] back-off was evaluated for both types of allocations in both one PA intra-band NR UL CA and one or two PA intra-band ENDC. In all cases and in particular for contiguous case, the use of inner allocation shows significant back-off benefits.

Although it is too early to make a conclusion regarding actual back-off values for inner allocations, we want to address here how inner allocation as defined in [1] for intra-band contiguous two UL cases concept can be introduced in the specifications and referred to in MPR, A-MPR and MSD, requirements. Note that similar approach can be followed for the non-contiguous inner allocation definition of [1]. but at this point it is believed that the opportunity to benefit from these is more restricted (conditional to gap versus channel bandwidth) and thus less of a priority.

Observation 1: 
· Inner allocation concept has shown significant back-off improvement for intra-band contiguous two UL cases. It may also prove interesting for ULSUP FDM case.
· For intra-band non-contiguous two UL cases the opportunity for inner allocations is more restrictive but as an example would benefit some MSD test cases and MPR for DC_3_n3
Introduction of Inner Allocation in the Specification
To simplify the introduction of inner allocation concept for two UL intra-band contiguous cases in 38.101-1 for NR UL CA and 38.101-3 for ENDC, inner allocation definition should be introduced in MPR sections with related equations defining the allocations and two sets of MPR equations for inner and outer cases. This, would correspond to the way inner and outer allocations have been introduced in 38.101-1 for single CC MPR.

Given this, the requirement for inner allocation (contiguous case) MPR is related to:
· Single CC EVM and IBE which is dependent on waveform and modulation order but can refer directly to the single CC MPR in 38.101-1
· IMD5/7/9 product of the two UL meeting -13 dBm/MHz level
· IMD 9 and above meeting -30 dBm/MHz level (which should not require any additional back-off)
· Power class and number of PAs, but as a starting point we can use:
· PC2 based on two PC2 PAs for ENDC reused for PC3 based on two PC3 PAs
· PC3 based on one PA for ENDC and NR UL CA

Proposal 1 for Release 16 introduction:
· Inner allocation for intra-band contiguous ENDC is introduced in 38.101-3 MPR section with:
· Equation defining inner allocations
· MPR equations with two sets of values for inner and outer allocations for:
· PC2 (two PC2 PAs) and reused as is for PC3 (two PC3 PAs)
· PC3 single PA
· Inner allocation for intra-band contiguous NR UL CA is introduced in 38.101-1 MPR section with:
· Equation defining inner allocations
· MPR equations with two sets of values for inner and outer allocations for PC3 and PC2 single PA

Note that all this can be introduced without the need for further signaling as the 1PA/2PA signaling exists and MPR/A-MPR versioning is possible.
Reference to Inner Allocations in Other Sections
It has been shown that inner allocations would also benefit A-MPR cases like NS04 and NS35, in this case in the corresponding sections, an extra condition is checked to see if an inner allocation is subject or not to the additional requirement. If not, the generic MPR is applied instead of A-MPR.

As an example for NS04, since IMD3 for inner allocation are in the aggregated channel region, it can’t be subject to the -13 dBm/MHz or -25 dBm/MHz requirement. However, the inner allocation IMD5 could fall in the out of band -25 dBm/MHz region and fail emissions since MPR is dimensioned for -13 dBm/MHz IMD5. Thus, it is just needed to verify that the IMD5 product of the allocations do not fall in the OOB -25 dBm/MHz region to be able to apply the generic inner allocation MPR.

[bookmark: _GoBack]Similarly for NS35, A-MPR can be relaxed to MPR since the worst case IMD5 product for inner allocations related to 20MHz aggregated BW fall less than 6 MHz away from the UL channel edge. Thus, both IMD3 and IMD5 inner allocation product cannot fall into the receive band and furthermore cannot fall into its own LTE and NR receive channels. MSD section for DC_(n)71 can also refer to the inner allocation NS01 MPR for the best MSD test cases while the worst MSD test case can refer to NS35 A-MPR.

Note that the same approach applies for NR UL CA for A-MPR and MSD (if FDD cases are specified).

Observation 2: Respective improved inner allocation MPR can be referred to in the A-MPR and MSD sections of 38.101-1 and 38.101-3 for intra-band contiguous ENDC and NR UL CA respectively based on additional conditions to be met by inner allocations.
Proposed Steps for Inner Allocation Introduction
In the previous chapters, we have discussed how inner allocations for intra-band two UL contiguous cases can be introduced in 38.101-1 and -3 specifications and benefit generic and additional UE requirements such as MPR, A-MPR and MSD for ENDC and NR UL CA. In order to agree on MPR values we propose the following studies in Release 16.

Proposal 2 for Release 16 studies needed to introduce improved MPR/A-MPR based on inner allocation definition:
· Back-off requirements to meet -13dBm/MHz IMD5 level using one PC3 PA are evaluated in DC_(n)71 case
· Back-off requirements to meet -13dBm/MHz IMD5 level using two PC2 PA are evaluated in DC_(n)41 case
· Back-off requirements to meet -13dBm/MHz IMD5 level using one PC3 PA are evaluated in UL CA_77C case
Conclusions
In this contribution, we further discuss the introduction of the inner allocation concept for intra-band 2 UL contiguous cases as described in [1] and make the following proposals.

Proposal 1 for release 16 introduction:
· Inner allocation for intra-band contiguous ENDC is introduced in 38.101-3 MPR section with:
· Equation defining inner allocations
· MPR equations with two sets of values for inner and outer allocations for:
· PC2 (two PC2 PAs) and reused as is for PC3 (two PC3 PAs)
· PC3 single PA
· Inner allocation for intra-band contiguous NR UL CA is introduced in 38.101-1 MPR section with:
· Equation defining inner allocations
· MPR equations with two sets of values for inner and outer allocations for PC3 and PC2 single PA

Proposal 2 for Release 16 studies needed to introduce improved MPR/A-MPR based on inner allocation definition:
· Back-off requirements to meet -13dBm/MHz IMD5 level using one PC3 PA are evaluated in DC_(n)71 case
· Back-off requirements to meet -13dBm/MHz IMD5 level using two PC2 PA are evaluated in DC_(n)41 case
· Back-off requirements to meet -13dBm/MHz IMD5 level using one PC3 PA are evaluated in UL CA_77C case
References
[1] R4-1908815	Discussion on 2UL Allocation Types and their Impact on Required PA Back-off and MSD, Skyworks Solutions Inc., RAN4#92
[2] R4-1908822	Discussion on Improved Isolation for 2PA Intra-band ENDC with Initial Measurement Results, Skyworks Solutions Inc., RAN4#92
[3]	R4-1909953	Introduction of LTE and NR power levels for DC_(n)71AA MSD Test Points, Skyworks Solutions Inc., RAN4#92
[4] R4-1908810	1PA Back-off Measurements for PC2&3 intra-band contiguous and non-contiguous ENDC, Skyworks Solutions Inc., RAN4#92
[5] R4-1908848	2PA Back-off Measurements for NS01&04 intra-band contiguous and non-contiguous ENDC, Skyworks Solutions Inc., RAN4#92
[6] R4-1908839	Initial Measurement Results for Intra-band Contiguous NR UL CA for FR1

3GPP
