3GPP TSG-RAN WG4 #90
R4-1901875
February 25th ‒ March 1st, 2019
Athens, GR
Agenda item:
6.7.6
Source: 
Qualcomm Incorporated

Title: 
Anchor agnostic approach to CA and DC requirements in 38.101-3
Document for:
Approval
1. Introduction
Most transmitter and receiver requirements 38.101-3 have been defined with an assumption of “anchor agnostic” including those for DC and CA.  However, this has resulted in discussion and confusion in RAN5 related to requirements that might not be fully tested if using an anchor agnostic approach.  This contribution provides an interpretation of anchor agnostic and extends its usage to those cases identified by RAN5 as potentially lacking in test coverage.
2. Discussion

2.1. General and exception requirements

The definition of anchor agnostic is found in 38.101-3 as follows

Unless otherwise stated, requirements for NR transmitter (receiver) written in TS 38.101-1 [2] and TS 38.101-2 [3] apply and are assumed anchor agnostic. Requirements are verified under conditions where anchor resources do not interfere NR operation.  [Subclause 6.1 and 7.1 of 38.101-3]
Furthermore, for terminals that support EN-DC, the E-UTRA requirements from 36.101 are to be met

Terminal that supports EN-DC configuration shall meet E-UTRA requirements as specified in TS 36.101 [4] and NR requirements as in TS 38.101-1 [2] and TS 38.101-2 [3] unless otherwise specified in this specification  [Subclause 4.2 of 38.101-3]

The transmitter and receiver requirements in 36.101, 38.101-1 and 38.101-2 are standalone single carrier requirements without consideration of any other simultaneously active paired uplink or downlink carriers.  The only considerations are “static” TIB and RIB relaxations that apply whether standalone or paired operation is configured and regardless of whether the paired carrier is active or not.  In other words, only the SA requirements apply and there is no additional DC or CA requirement, unless otherwise stated.
In many cases, particularly inter-band FR1+FR2, the general statement that only SA requirements apply is relevant; for example,
For inter-band NR CA in FR1 and FR2 combined, the UE shall meet each transmitter power requirement specified in clause 6.2.1 of TS 38.101-1 [2] and clause 6.2.1 TS 38.101-2 [3] independently.

In other cases, there is a different requirement for DC or CA that applies when the device is configured as such overriding the general statement that only SA requirements are applicable.  These can be thought of as exception cases to the general SA requirement and apply under the “unless otherwise stated” condition.  For these requirements, the value of the requirement changes as well as the manner in which it is tested; i.e., the value for maximum output power per carrier is different from SA and it is tested with both carriers active.  For example, 
For inter-band NR CA in FR1, the UE Power Classes in Table 6.2A.1.1-1 define the maximum output power for any transmission bandwidth within the aggregated channel bandwidth. The maximum output power is measured as the sum of the maximum output power at each UE antenna connector.

There is potentially a third category of requirements which can also be thought of as exception cases.  However, for these requirements, the same values of requirements from SA can apply (i.e., the value of reference sensitivity for example), but, the requirement itself should not be defined in a SA configuration or with anchor resources disabled.  The fact that the same value of requirement from SA applies, actually implies that there is no expected influence due to anchor resources relative to the SA requirement.  However, as stated in [1] the requirement would not apply under an DC or CA configuration due to the anchor agnostic approach.  Therefore, the value of distinguishing this category of requirement is that it would be made applicable with anchor resources active (i.e., when configured for DC or CA) to ensure that the device performance still conforms to minimum requirements.  Since the value of the requirement is not adjusted compared to the SA requirement, it is not anticipated that enabling anchor resources will cause the device to fail the SA requirement that it would have otherwise passed without anchor resources.  Therefore, risk of failure is smaller for these types of requirements than for those where it is understood that a different requirement will apply.  For this reason, it is proposed that only a limited set of testing and verification is needed for these requirements.  For these requirements, it is proposed that the “anchor agnostic” concept be interpreted as only testing a single configuration to verify the requirement.  In other words, if the device supports multiple DC combinations with the same NR carrier, then only a single configuration with one choice of anchor carrier is required to be tested.  The choice of anchor can be left to RAN5 or to the tester.
In summary, three categories of requirements have been identified

1. General requirements where SA requirements apply and anchor resources are disabled; essentially, only an SA test is required.

2. Exception requirements where a different requirement applies for DC/CA.  This requirement should be verified according to the conditions in 38.101-3 with anchor resources enabled.  

3. Exception requirements where the value of the requirement is the same as for the SA requirement, however, for CA/DC the anchor resources should be enabled.  Since the value of the requirement is unchanged, it is expected that anchor resources will not cause the device to fail the test.  Therefore, if the device supports multiple CA/DC configurations with the same NR carrier, only a single configuration needs to be tested.  The applicability of these requirements would be limited to CA/DC configurations that are entirely within FR1.
2.2. Category 3 exception requirements

In [1], it was suggested that general spurious emissions and reference sensitivity requirements may be influenced by the anchor carrier from the perspective of conformance testing and therefore should be tested in a CA/DC configuration.  The general spurious emissions and reference sensitivity requirements are currently defined as a general requirement (category 1) where anchor resources are irrelevant.  However, by the reasoning provided in [2] and [3], the requirement’s value has not changed (i.e., spurious emissions requirement is still -13 dBm/MHz, -50 dBm/MHz, etc., and reference sensitivity is still the same as SA sensitivity), but the conditions for which they apply may change.  The requirements should apply when anchor resources are enabled according to the CA/DC configuration being tested.  In other words, these requirements now fall under the “category 3” exception requirement as defined above.
For general spurious emissions, as suggested in [2], the UE coexistence requirements can be tested only at locations where 3rd order intermodulation products land.  For reference sensitivity, SA requirements for each carrier should be independently met.  For a DC configuration or for an UL CA configuration, both uplink carriers should be active and set to their maximum powers, for example, min(20 dBm, PCMAX_L,c) each if the device supports power class 3 in the DC or CA configuration and further subject to applicable scaling and dropping rules.  Clearly, the test case should not be constructed where a carrier is allowed to be dropped since that would defeat the intended purpose of testing with dual simultaneous transmissions.  Parameters for test cases would be defined in RAN5.
3. Conclusion

Transmitter and receiver requirements are defined as anchor agnostic in 38.101-3.  The motivation for defining as such is to reduce test time burden for requirements that may be redundant compared to SA requirements already fulfilled.  The 38.101-3 specification defines either general requirements for which only the SA requirement applies or exception requirements where a new requirement specific to CA or DC is also applied.  Yet, there is a third category of requirement for which the value or limits of the SA requirements can still be used, but the device should be configured with anchor resources active.  Since the value of the requirement is unchanged from SA, it is expected that any such category 3 requirements are inherently expected to be met without the need to define a different performance values or limits.  These category 3 requirements are proposed to be included in an anchor agnostic approach by only requiring that a single CA/DC configuration be tested for a given NR band rather than all supported CA/DC configurations that include the NR band.  General spurious emissions and reference sensitivity fall into this new category of requirements.

Proposal:  A third category of requirement for CA/DC in FR1 is understood where the requirement value or limit is unchanged from SA, but the condition of the requirement includes anchor resources.  For these requirements, only a single configuration needs to be tested.  General spurious emissions and reference sensitivity requirements fall into this category of requirement and the specification should be revised accordingly.
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