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1.	Introduction
Towards construction of the feature CR for the Rel-16 FR2 NC UL CA, we discuss some aspects of the TS38.101-2 standard that must be considered to ensure an unambiguous requirement for the feature.
2. 	Discussion 
The Rel-16 UL NC CA feature will benefit from discussion of specific wording in the ULCA requirements clause carried over from Rel-15 of TS38.101-2. A list of these discussion items are:
· How to deal with impact of DL-only spectrum, introduced as a feature for Rel-16 in [2] 
· Conflict between applicability of IBE requirement and SEM/general spurious requirement
· Treatment of 1UL+nDL CA case for MPR
· Special handling of MPR for contiguous CA case (contiguous UL + contiguous DL)
2.1 Impact of introduction of DL-only spectrum 
In Rel-15, CA MPR (and AMPR) tables in TS38.101-2 reference cumulative aggregated bandwidth (CABW) in determining MPR, as excerpted below for PC1. 
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Figure 2.1-1: CA MPR table for PC1 in Rel-15
For Rel-15, the motivation to use CABW was explained in [1]. For Rel-16 however, using CABW as defined in Rel-15 poses a problem [1]: 
In Rel-15, CABW was defined as ‘the frequency band from the lowest edge of the lowest CC to the upper edge of the highest CC of all UL and DL configured CCs’. Recall that for Rel-15, a UE only had bidirectional capability. For Rel-16 however, CABW can include parts of DL-only spectrum capability, where a UE cannot support UL CCs. Consequently, CABW as carried over from Rel-15 can no longer be used as an indicator of UL BB BW. It follows that either CABW must be replaced with a different parameter (as we proposed in [1] and explained in more detail in [4]) or we need to update the definition of CABW for Rel-16, to account for creation of DL-only spectrum [2]. The options are below:
Proposal 1a: MPR tables shall be changed to depend on ‘DL frequency separation’, instead of ‘Cumulative Aggregated BW’
Proposal 1b: Retain CABW in the CA MPR tables, but update the definition of ‘Cumulative Aggregated BW’ for Rel-16 to ‘frequency band from the lowest edge of the lowest CC to the upper edge of the highest CC of all UL and DL configured CCs in the bidirectional spectrum’
There was concern with adoption of proposal 1a because it touched requirements that were in place in Rel-15, so we proceed with proposal 1b for the rest of this contribution.
Note that in [2], bidirectional spectrum, and hence CABW, can take on values as high as 2400 MHz, so the MPR table for contiguous UL CA will need a new column. In [2] we also deduced that MPR for CAW > 1400 MHz can adopt values used for the [800 1400] MHz range.
Proposal 2: CA MPR for CABW >1400 MHz adopts values used for 1400 MHz.
2.2 Conflict between IBE and SEM/general spurious requirements
As carried over from Rel-15 of TS38.101-2, we find the following statement in the CA IBE requirement clause. 
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The motivation for this arrangement is the ‘license block argument’: If a UE is configured for multiple CCs, regardless of UL or DL, it is assumed that the operator owns the spectrum occupied by those CCs. This means that regulatory emissions requirements only apply outside the configured CCs. It also means that in-band co-ex criteria must apply for all spectrum covered by UL and DL CCs, which is IBE.
On the other hand, the SEM and general spurious requirements are configured based on the UL configuration. 
Now, frequencies where IBE requirements apply, and frequencies where SEM or general spurious emissions requirements apply are supposed to be mutually exclusive. The former is reserved for ensuring co-existence with other UEs in the network, while the latter is a regulatory requirement.
The wording as carried over from Rel-15 gives rise to a conflicting situation where both, in-band requirements (IBE) and out-of-license-block regulatory requirements (SEM or general spurious) simultaneously apply. See figure 2.2-1 below. 
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Figure 2.2-1: IBE and SEM/gen spurious conflict
Observation 2: If wording from Rel-15 is adopted, both out-of-band regulatory and in-band coex requirements can apply at some frequencies.
This conflict can be resolved however, by removing the requirement for the UE to be compliant with an SEM or general spurious requirement inside the licensed block of frequencies, i.e frequencies occupied by UL and DL CCs.
Proposal 3: To resolve conflict between IBE and SEM/general spurious requirements, introduce clarification: ‘Spectral emission mask (or general spurious, depending on context) requirements do not apply at any frequency where IBE requirements of clause 6.4A.2.3 apply’  
Note that this problem is common to both contiguous and NC UL CA
2.3 MPR for 1UL + nDL CA case 
The standard established that a 1UL + nDL CC case is a CA case, as excerpted here from the CA MPR section:
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With the introduction of the NC CA feature, it is not clear whether contiguous CA requirements should apply or NC CA requirements to the CA case with single CC UL. It seems reasonable to treat this case like contiguous UL CA, with the channel BW used as a substitute parameter for aggregated channel BW where necessary. 
Proposal 4: In case the CA configuration consists of a single UL CC, requirements from contiguous UL CA apply, with ‘chan. BW’ used as ‘aggregated chan. BW’
2.4 Special handling of MPR for contiguous CA case
The case for special MPR handling for CA was originally intended for contiguous UL and DL CA, but the wording requires clarification in context of introduction of NC UL CA.
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Proposal 5: Clarify special handling with addition: ‘In case of a contiguous RB, DFT-s-BPSK or DFT-s-QPSK UL allocation in a single CC of a CA configuration with contiguous CCs, and…’
Proposals 1-5 have been incorporated into a companion feature CR [3].
3.	Conclusion
For Rel-16, the following options allow the standard to retain continuity to Rel-16, in context of definition of DL-only spectrum:
Proposal 1a: MPR tables shall be changed to depend on ‘DL frequency separation’, instead of ‘Cumulative Aggregated BW’
Proposal 1b: Retain CABW in the CA MPR tables, but update the definition of ‘Cumulative Aggregated BW’ for Rel-16 to ‘frequency band from the lowest edge of the lowest CC to the upper edge of the highest CC of all UL and DL configured CCs in the bidirectional spectrum’
There was concern with adoption of proposal 1a because it touched requirements that were in place in Rel-15, so we proceed with proposal 1b.
Proposal 2: CA MPR for CABW >1400 MHz adopts values used for 1400 MHz.
We turned out attention next to emissions requirements.
Observation 2: If wording from Rel-15 is adopted, both out-of-band regulatory and in-band coex requirements can apply at some frequencies.
This conflict can be resolved however, by removing the requirement for the UE to be compliant with an SEM or general spurious requirement inside the licensed block of frequencies, i.e frequencies occupied by UL and DL CCs, which remains consistent with regulatory requirements.
Proposal 3: To resolve conflict between IBE and SEM/general spurious requirements, introduce clarification: ‘Spectral emission mask (or general spurious, depending on context) requirements do not apply at any frequency where IBE requirements of clause 6.4A.2.3 apply’  
A clarification to treat the 1UL+nDL case:
Proposal 4: In case the CA configuration consists of a single UL CC, requirements from contiguous UL CA apply, with ‘chan. BW’ used as ‘aggregated chan. BW’
A clarification for special MPR handling, in context of introduction of NC UL CA:
Proposal 5: Clarify special handling with addition: ‘In case of a contiguous RB, DFT-s-BPSK or DFT-s-QPSK UL allocation in a single CC  of a CA configuration with contiguous CCs, and…’
The proposals have been incorporated into a companion feature CR [3].
4. 	References
[1]	R4-2006791, ‘On using Rel-15 CA MPR table format for FR2 NC UL CA’, Qualcomm, RAN4#95-e, May-June 2020
[2]	R4-2008485, ‘CR to 38.101-2 on FR2 frequency separation class enhancement’, Apple et al, RAN4#95-e, May-Jun 2020
[3]	R4-2011454, ‘FR2 intra-band non-contiguous UL CA feature’, Nokia et al, RAN4#96-e, Aug 2020
[4] R4-2008489, ‘WF for CA MPR table format for FR2 NC UL CA’, Qualcomm, RAN4#95-e, May-Jun 2020
image1.png
Table 6.2A.2.2-1: Maximum power reduction (MPRwr_c_ca) for UE power class 1
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6.4A2.3.1 General

Inband emission requirement is defined over the spectrum oceupied by all configured UL and DL CCs. The
‘measurement interval is as defined in clause 6.4.2.4. The requirement is verified with the test metric of In-band
emission (Link=TX beam peak direction, Meas=Link angle).
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6.2A2.1 General
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In case of a contiguous RB, DFT-s-BPSK or DFT-s-QPSK UL allocation in a single CC of a CA configuration whose
cumulative aggregated BW < 400 MHz, and all UL CCs use the same SCS, MPRWI ¢ c shall be derived instead as
MAX(MPR;. MPRy). where:




