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1. Introduction
During the last RAN4 meeting, we addressed the results of off-line discussions between several companies. These discussions covered guidelines that are designed to simplify the number of MSD test points for NR-CA or EN-DC that were captured in [1], and these guidelines reflected our inputs. This paper captures more formally our views and proposes changes to the guidelines [1].
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For inter-band NR-CA or EN-DC combinations that use two distinct frequency bands within FR1, we provided some perspectives during off-line discussions that covered defining guidelines based on the type of band combination (NR-CA or EN-DC). Three types of combinations have been discussed, based on the uplink (UL) configuration:
· Type 1: A maximum of 2 UL component carriers (CC) are configured intra-band, i.e., in only 1 of the 2 frequency bands used for DL CA. These intra-band UL configurations can be either contiguous or non-contiguous combinations. For example:
· UL CA_n41C used for two-band DL CA_n3A-n41C, or
· UL CA_n78(2A) for two-band DL CA_n1A_n78(2A)

· Type 2: A maximum of 2 UL CCs, with 1 CC configured in each of the two frequency bands. This is the “classical” inter-band UL CA configuration For example, UL CA_n3A-n78A for DL CA_n3A-n78A.

· Type 3: A maximum of 3 UL CCs with 1 CC in one of the bands, and 2 UL CCs configured as an intra-band UL-CA configuration in the other band. This is the maximum number of UL CCs that are supported. These band combinations may be subject to triple-beat MSD. For example, UL DC_3C_n26A for DL DC_3C_n26A.
The following guideline 1 resulted from meeting #105 off-line discussions [1]:
· For Rel-17: The existing IMD MSD requirements are kept unchanged, and the guidelines do not apply.
· For Rel-18: For newly introduced band combinations, the following guidelines were proposed for UL CA configuration type 1,2,3 as:
For type 1:
· The lowest order IMD is recommended as worst case, to represent a single band UL transmission with the UL configured as intra-band CA.
· A footnote shall be attached to the UL band that is configured for intra-band UL CA, to distinguish the case of intra-band contiguous vs intra-band non-contiguous CA.
For type 2:
· If only one IMD order occurs per victim band, the MSD value, if any, shall be defined in the specifications.
· If multiple IMD orders occur per victim band, the MSD value of the lowest IMD order per victim band, if any, shall be defined in the specifications.
· The lowest order IMD is recommended as worst case, to represent the whole spectrum of the inter-band CA combinations.
· Optionally, a second MSD test point may be specified on a case-by-case basis to account for additional IMD orders. It is recommended that this 2nd MSD test point corresponds to the lowest even and the lowest odd order IMD. For example, if the DL band is affected by IMD2/3/5, we may consider a maximum number of test points: one for IMD2 and one for IMD3.
· Any additional IMD order that is not specified shall be indicated by a note in the table.
For type 3:
· In case the victim band is affected by a 1st order triple-beat product, an additional IMD3 test point shall be defined per victim band.
For type 1 and type 2, it was discussed that for the case when the DL band may be affected by several IMD orders, only 1 MSD test point should be captured. This test point corresponds to the lowest IMD order, no matter if this band may be affected by both even and odd order IMD products. We believe that for such cases, the guideline should be modified so that both the lowest even and the lowest odd IMD order are kept as the minimum number of MSD test points. The reason is that even order interference and odd order interference do not reflect the same de-sense mechanisms. Even order IMD products may reflect MSD dominated by the receiver chain, in particular the LNA, while MSD due to odd order IMD products may be reflective of interference due to both the transmitter and/or the receiver chain. 
Also, we believe that in all cases, if MSD test points corresponding to higher order IMD products are removed, a footnote should be systematically captured to indicate that the DL band may be affected by such products. This is critical to avoid issues during conformance testing.
This view is captured in proposal 1 below, and illustrated with the example of CA_n2-n77 below, for which there are currently 4 MSD test points:
· For the type 1 configuration, there are 3 test points: IMD2, IMD4, IMD5. The proposal 1 simplification consists of keeping only the IMD2 and the IMD5 test point, with an IMD4 test point that may be removed. A footnote should be attached to mention that this MSD may occur.
· For the type 2 configuration, there is 1 test point for IMD7. No further simplification.
For type 2 configurations, some combinations may be subject to some simplification, for example in CA_n66-n77 there are two type 2 MSD test points: IMD5 and IMD7. The proposal 1 guideline allows removing the IMD7 test points as long as a footnote is attached to the DL band, to indicate this IMD7 MSD may also occur.
Proposal 1: Adopt changes highlighted in blue to guideline 1:
Guideline 1:
· For Rel-17: The existing IMD MSD requirements are kept unchanged, and the guidelines do not apply.
· For Rel-18: For newly introduced band combinations, the following guidelines are proposed for UL CA configuration type 1,2,3 as:
For type 1:
· The lowest order IMD is recommended as worst case to represent a single band UL transmission with the UL configured as intra-band CA.
· If the DL band may be affected by a mix of even and odd IMD orders, the MSD value of the lowest even and the lowest odd IMD order, if any, shall be defined in the specifications.
· A footnote shall be attached to the DL band to indicate that MSD may occur for higher order IMD products, and these orders shall be specified.
· A footnote shall be attached to the UL band that is configured as intra-band UL CA, to distinguish the case of intra-band contiguous vs intra-band non-contiguous CA.
For type 2:
· If only one IMD order occurs per DL affected band, the MSD value, if any, shall be defined in the specifications.
· If the DL band may be affected by a mix of even and odd IMD orders, then the MSD value of the lowest even and the lowest odd IMD order, if any, shall be defined in the specifications.
· A footnote shall be attached to the DL band to indicate that MSD may occur for higher order IMD products, and these orders shall be specified.
· If the DL band may be affected only by multiple even order IMD products, or only by multiple odd order IMD products, then the MSD value of the lowest even IMD order of the lowest odd IMD order per victim band, if any, shall be defined in the specifications.
· The lowest order IMD is recommended as worst case to represent the entire spectrum of the inter-band CA combinations.
· Optionally, a second MSD test point may be specified on a case-by-case basis to account for additional IMD orders. It is recommended this 2nd MSD test point corresponds to the lowest even and the lowest odd order IMD. For example, if DL band is affected by IMD2/3/5, we may consider a maximum of test points: one for IMD2 and one for IMD3.
· Any additional IMD order that is not specified, shall be indicated by a note in the table.
For type 3:
· In case the victim band is affected by a 1st order triple-beat product, an additional IMD3 test point shall be defined per victim band. 
3. Conclusion
This contribution collects our views on simplifying the number of MSD test points for two-band NR-CA or EN-DC combinations within FR1. We propose the following changes to guidelines that summare the last meeting and the offline discussions between several companies [1].
Proposal 1: Adopt changes highlighted in blue to guideline 1:
Guideline 1:
· For Rel-17: The existing IMD MSD requirements are kept unchanged, and the guidelines do not apply.
· For Rel-18: For newly introduced band combinations, the following guidelines are proposed for UL CA configuration type 1,2,3 as:
For type 1:
· The lowest order IMD is recommended as worst case to represent a single band UL transmission with the UL configured intra-band CA.
· If the DL band is affected by a mix of even and odd IMD orders, then the MSD value of the lowest even and the lowest odd IMD order, if any, shall be defined in the specifications.
· A footnote shall be attached to the DL band to indicate that MSD may occur for higher order IMD products, and these orders shall be specified.
· A footnote shall be attached to the UL band that is configured as intra-band UL CA, to distinguish the case of intra-band contiguous vs intra-band non-contiguous CA.
For type 2:
· If only one IMD order occurs per DL affected band, the MSD value, if any, shall be defined in the specifications.
· If the DL band is affected by a mix of even and odd IMD orders, then the MSD value of the lowest even and the lowest odd IMD order, if any, shall be defined in the specifications.
· A footnote shall be attached to the DL band to indicate that MSD may occur for higher order IMD products, and these orders shall be specified.
· If the DL band may be affected only by multiple even order IMD products, or only by multiple odd order IMD products, the MSD value of the lowest even IMD order of the lowest odd IMD order per victim band, if any, shall be defined in the specifications.
· The lowest order IMD is recommended as worst case to represent the entire spectrum of the inter-band CA combinations.
· Optionally, a second MSD test point may be specified on a case-by-case basis to account for additional IMD orders. It is recommended this 2nd MSD test point corresponds to the lowest even and the lowest odd order IMD. For example, if DL band is affected by IMD2/3/5, we may consider a maximum of test points: one for IMD2 and one for IMD3.
· Any additional IMD order that is not specified shall be indicated by a note in the table.
For type 3:
· In case the victim band is affected by a 1st order triple-beat product, an additional IMD3 test point shall be defined per victim band. 
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