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1.  Introduction
In RAN4#98-e, a WF[1] is agreed to (1) clarify additional UE co-ex requirements and (2) address whether current UE co-ex assumptions have issues. This paper is a follow-up of the WF.
2.  Discussion
2.1 Agreed WF
The content of the WF[1] is shown below: 
	Background
· Applicability of additional emission requirements(NS) to 2 band UL CA/DC is left unsettled for some time.
· Thus far, it was clarified that additional requirements should not be specified in general requirement tables and these are removed.
· This WF is intended to capture agreements in this meeting and next steps for coming meetings.

Agreement in RAN4#98-e
· The following is to be agreed in RAN4#98-e
· [Agreement-1] If an NS value is indicated in a band, the additional requirement shall be met regardless if the UE has uplinks configured in the other bands.
· Contributions are invited if the agreement should also be captured in the relevant specifications, i.e. 36.101/38.101-X.

Next steps (1)
· For 2 bands UL CA/DC, the following issue is identified to be studied.
· [Issue-1] Whether or not 2 band specific issues(IMDs) could violate an additional emission requirement, with an aid of a single band NS (if applicable).
· Note that so far, we have assumed that IMDs won’t violate the tightest protection requirement (-50dBm/MHz in the general requirement) then IMDs have not been checked against a protection requirement.
· This sounds like it is better to consider the general requirement also.
· Focus is on 2 band (inter-band) UL CA/DC
· In case of 3 ULs where one of the bands has intra-band cont/non-cont UL CA, an emission requirement within the band is assumed to be addressed properly, i.e. with NS_XX or CA_NS_YY if necessary.

Next steps (2)
· To address the issue, the following approach is proposed.
· As a first step, identify safe or risky scenarios against (additional) emission requirements
· Note: Since IMDs could also violate a general emission requirement for UE co-ex (e.g. Table 6.5A.3.2.3-1 of 38.101-1), consideration for the general emission requirement is not precluded
· Further actions will be determined based upon the findings above:
· Methods to identify the problematic combos
· Systematic approach possible or case-by-case?
· Problematic combos to be identified during standardisation process with practical work load? 



2.2 Capturing the applicability
A set of CRs [2] is submitted to add the Agreement-1 (almost as it is) in 38.101-1/3 and 36.101. A current sentence mentioned that the requirements are applied “per each component carrier” so it sounds unclear how the additional requirements are applied in the context of 2 Band Tx cases.
We also propose to append “Unless otherwise stated” for possible exceptions e.g., discussion in 2.3 below. At the same time, we should keep in mind the fact that the majority of protection requirements are linked to regulations so it is not always easy to seek for exceptions. Comments are to be put to the CRs.

2.3 Two Bands UL IMD handling
Looking back, 2UL CA was introduced in REL-12. In the course of discussion, mainly through measurements such as [3], it was observed that the tightest requirement (-50dBm/MHz) can be met, with some attenuation expected in the front end. As a consequence, IMDs have not been considered against protection requirements.
Since IMD affects sensitivity when the IMD lands on one of the Rx configured, we need to estimate the magnitude for MSD in 2UL/2DL or 2UL/3DL, using the notion of IP (Intercepting Point). It seems that the estimations assumed large attenuation at the Tx filters (50dB for example), while IMD2/IMD3 remain relatively large, e.g., IMD2 = -11dBm, IMD3 = -20dBm at PA_out. Some MSD estimations [4-6] indicated IMD power at the main antenna connector and the values shown do not seem to show risks to violate -50dBm/MHz. This observation would be enforced considering that the assumptions/results would include some margin. Then,
[Observation-1] As a basic assumption, -50dBm/MHz can be kept with some filter attenuation.
The concern raised to the general rule above seems about a (tight) protection requirement close to one of the Tx frequencies. Since an IMD could appear everywhere depending on a band combination, it is surely possible for the IMD to come up inside the passband of a Tx or its vicinity where filter attenuation is not always sufficient. For such a case, however, the values above would breed suspicion that the IMD could even violate a single band SEM in -13dBm/MHz, -25dBm/MHz and -30dBm/MHz ranges, not limited to UE co-ex requirements. 
[bookmark: _Hlk71614139][Observation-2] The IMD values used for MSD could violate SEM, not limited to UE co-ex.
Given that we have had a plenty of commercial 5G UEs supporting various EN-DC combos, the current situation seems unnatural and then it is quite unclear whether, or to what extent this could be a realistic issue. For the worst case, we need to dig all the 2 band UL combos from the standpoint of Tx frequencies and relevant filter attenuations while the issue may not be likely to happen in the real world, due to variety of reasons. Since the exercise might give significant workload, we’d better firstly decide a practical guideline on which cases we need to address and which cases not. How to tackle with the issues should be discussed after the scope is fixed.
[Observation-3] To avoid serious workload for CA/DC, a practical guideline is needed.
Finally, as an operator delegate who could not know the reality of actual implementations or margins, it is quite difficult to judge what matters or what doesn’t. It seems that issues could largely depend on individual implementation such as PA/Filter/PCB coupling. And the change of IMD assumptions (and filter attenuation if linked) might give some impacts to REFSENS/MSD study. 
Then, for the handling of exception part, we’d like to propose:
[bookmark: _Hlk70347263][Proposal-1] As a baseline, it is proposed to confirm the current assumption that -50dBm/MHz can be met.
[Proposal-2] For exceptional cases, we should firstly agree a practical scope, which cases we need to address and which cases not.
Note that, when the cases to be addressed are identified/agreed, it is recommended to add a check procedure to 2UL/2DL CA/DC TR templates to avoid further contamination.
[Proposal-3] If the group wants to continue this initiative, I’d like to ask a UE/chipset vendor delegate to take a lead with sufficient insight.

3. Conclusion
This paper tries to provide follow-up of the WF in the last meeting. Proposals in this contribution, other than separated CRs, are: 
[Proposal-1] As a baseline, it is proposed to confirm the current assumption that -50dBm/MHz can be met.
[Proposal-2] For exceptional cases, we should firstly agree a practical scope, which cases we need to address and which cases not.
[Proposal-3] If the group wants to continue this initiative, I’d like to ask a UE/chipset vendor delegate to take a lead with sufficient insight.
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