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1 Introduction
This paper is about the LS from RAN5 about the exception requirements, the LS contents are as below. In last RAN4 meeting, there are some discussions on this LS, however, no consensus on the rule of exception requirements. This paper further discuss on this LS.
	1. Overall Description:

When defining test points in EN-DC REFSENS test cases, RAN5 is making a per configuration analysis of the needed test points to sufficiently cover the core requirements in 38.101-1 and 38.101-3. 

Specifically, for inter-band EN-DC configurations affected by 2UL IMD, RAN5 seek clarification from RAN4 regarding the applicability of requirements.

In general, it is clear that the REFSENS requirements in 38.101-3 clause 7.3B are exceptions to the standalone (SA) requirements in 36.101 and 38.101-1, meaning the SA requirements apply if the exception condition is not met. This is supported by the statement in 38.101-3 V16.6.0 clause 7.3B.1:

For the case of inter-band EN-DC with a single carrier per cell group and multi carrier per cell group, in addition to the E-UTRA and NR single carrier, CA, and MIMO operation of REFSENS requirements defined in TS 38.101-1 [2], TS 38.101-2 [3], and TS 36.101 [4], the REFSENS requirements specified therein also apply with both downlink carriers and both uplink carriers active unless sensitivity exceptions are allowed in this clause of this specification, clause 7.3 in TS 38.101-1 [2] or clause 7.3 in TS 36.101 [4]. 

The requirements for UL Harmonic interference exceptions in clause 7.3B.2.3.1 (Reference sensitivity exceptions due to UL harmonic interference for EN-DC in NR FR1) are defined in a way such that it is clear when the exception apply and when it is not:

NOTE 4:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 5th transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band.
However, RAN5 has noticed that the requirements for 2UL IMD in clause 7.3B.2.3.5 (MSD for intermodulation interference due to dual uplink operation for EN-DC in NR FR1) are written in a way that can be interpreted as not following the same approach. 

For EN-DC configurations in NR FR1 with uplink and downlink assigned to E-UTRA and NR FR1 bands given in Table 7.3B.2.3.5.1-1, Table 7.3B.2.3.5.1-1a, Table 7.3B.2.3.5.2-0 and Table 7.3B.2.3.5.2-1 the reference sensitivity is defined only for the specific uplink and downlink test points specified in Table 7.3B.2.3.5.1-1, Table 7.3B.2.3.5.1-1a, Table 7.3B.2.3.5.2-0 and Table 7.3B.2.3.5.2-1. For these test points the reference sensitivity levels specified in clause 7.3.1 in TS 36.101 [4] and 7.3.2 of TS 38.101-1 [2] for the corresponding channel bandwidths or in clause 7.3.1 of TS 36.101 [4] are relaxed by the amount of the parameter MSD given in Table 7.3B.2.3.5.1-1, Table 7.3B.2.3.5.1-1a, Table 7.3B.2.3.5.2-0 and Table 7.3B.2.3.5.2-1.
RAN5 is considering to design exception avoiding testing for REFSENS, which means aggressor UL carriers keep active but MSD = 0. RAN5 would therefore like to get feedback from RAN4 if the IMD requirements (just like for Harmonic interference) shall be seen as exceptions that are applicable only when there is interference overlapping with the victim DL CC. In other words, when carrier frequencies and bandwidths are selected such that there is no overlapping interference the SA requirements apply despite 2UL active.

2. Actions:

To RAN4 group.

ACTION:
RAN5 kindly asks RAN4 group to clarify if the EN-DC IMD exceptions are applicable only when the IMD product falls into the victim carrier, and if SA requirements apply otherwise in the case of 2UL. Also, to clarify the criteria that need to be fulfilled in order for MSD=0 to apply.  


2 Discussion

From the LS it can be seen that RAN5 is seeking the confirmation from RAN4 that the SA requirements apply when no exception test point defined in the spec. However, based on the discussion in last meeting, it seems difficult to converge on the wording especially on the criteria that need to be fulfilled in order for MSD=0 to apply since RAN4 only defined the MSD for interference cases rather than the case of no interference.
And when RAN4 define requirements/configurations for the worst case or for the case of up to 5th order IMD, but didn’t list all the MSD and interference cases since there is no meaning of doing that from requirement definition perspective. Therefore, it should not be considered as there is no interference if no MSD/configurations are defined in the spec.
The basic criteria to apply MSD=0 in principle is no IMD products falling into the victim carrier, however, considering the IMD range will become larger when the IMD order increases, whether it is still meaningful to do this analysis RAN4 should further check with RAN5.
Observation 1:    RAN4 defined requirements/configurations for the worst case or for the case of up to 5th order IMD, but didn’t list all the MSD and interference cases.
Proposal 1:         Clarify to RAN5 that there might be still interference even no MSD/configurations are defined in the spec and therefore SA requirements cannot always be applied especially for IMD.
Proposal 2:         Clarify to RAN5 that basic criteria in principle to apply MSD=0 is no IMD products (not limited to 5th order) fall into the victim carrier, however, RAN4 didn’t define that in the spec, and current requirements are only based on the analysis of impact up to 5th order. Regarding the impacts of IMD higher than 5th order whether it is meaningful to do this analysis RAN4 should further check with RAN5.
Based on above discussion, and also moving forward on the LS, it is proposed to focus on the facts in RAN4. One example is as following with some highlights for better viewing.
	Clarification on Q1: If the EN-DC IMD exceptions are applicable only when the IMD product falls into the victim carrier, and if SA requirements apply otherwise in the case of 2UL.

Answer: Yes, SA requirements shall be applied for dual UL carrier frequency combinations when no IMD product (up to 5th orders) falls into the victim’s Rx CBW and no other desensitization components are present, i.e. due to 1) harmonics (UL harmonic or Receiver harmonic mixing), 2) cross-band isolation, 3) counter-intermodulation (C-IM).
Clarification on Q2: Clarify the criteria that need to be fulfilled in order for MSD=0 to apply.

Answer: In RAN4 specs, no general criteria is defined in which REFSENS can be fulfilled with MSD=0 for the EN-DC combinations which have MSD exceptions due to IMD interference (2 UL active). In principle, MSD=0 could be only applied when carrier frequencies and bandwidths are selected for each active UL band such that there is no any interference (not limited to 5th order) falling into Rx CBW under all the conditions in Question 1. However, whether it is meaningful to do this analysis RAN4 would like to hear the view from RAN5.


3 Conclusion

Observation 1:    RAN4 defined requirements/configurations for the worst case or for the case of up to 5th order IMD, but didn’t list all the MSD and interference cases.

Proposal 1:         Clarify to RAN5 that there might be still interference even no MSD/configurations are defined in the spec and therefore SA requirements cannot always be applied especially for IMD.
Proposal 2:         Clarify to RAN5 that basic criteria in principle to apply MSD=0 is no IMD products (not limited to 5th order) fall into the victim carrier, however, RAN4 didn’t define that in the spec, and current requirements are only based on the analysis of impact up to 5th order. Regarding the impacts of IMD higher than 5th order whether it is meaningful to do this analysis RAN4 should further check with RAN5.
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