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1.  Introduction
In RAN4#99-e, a Tdoc was submitted on sicky inter-band 2UL CA/DC combos [1]. Some responses were already made during the e-meeting [2] but in this contribution, further consideration is made on the combos/issues raised.
2.  Discussion
The items listed in [1] are not about 2UL specific emission (IM2/IM3), but mainly about interactions of some kinds when a protected area is in-between 2Tx in question. The following is our views on the listed items:
2.1 2UL combos.
1) NS_43(NR) for 8+20 
As mentioned during the e-meeting [2], NS_43(NR) is designed to protect 860-890MHz (Rx of B18/B19) in Japan while B20 is solely for Region 1. Then at present it seems that there is no practical scenario as depicted in [1].
2) NS_28/31 for 26+46
There was a contribution [3] insisting that the NS_28/31 are for single band only. The requirement under NS_28/31 seems for SEM + general spurious emission then surely we need a clarification when 2UL inter-band CA/DC is introduced, not just with B26. Although the author is not sure since the regulation comes from FCC, there would be no problem as far as the interpretation in [3] is valid.
3) NS_16/17 for 28+71
Firstly, it seems that we have not supported 28+71 so far then a question is if it’s necessary to discuss now. 
Apart from that, NS_16 and NS_17 were defined to protect TV broadcasting allocated below Band 28 Tx. So if a regulator is ready to allocate Band 71 in addition to Band 28, a portion of digital broadcasting should be relocated and new regulation should be published taking Band 71 allocation into account. Thus we do not have to worry about the combo until someone comes up with a new regulation.
4) NS_50 for 3+39
There seems no IMD2-5 of B3 and B39 Tx falling into B3 Rx (1805-1880MHz) and as usual, B3 Tx should protect B3 Rx in -50dBm/MHz. Then it is understood that the unwanted emission in question (to B3 Rx: -15.5dBm/MHz@1855-1880MHz and -40dBm/MHz for the rest) would largely come from B39 Tx alone, even if B3+B39 Tx are transmitted simultaneously. So as far as B39 Tx follows NS_50, there would not be serious concern for 2UL to break the UE co-ex required by NS_50. 
5) NS_04/27 and 43(LTE)
Similar to NS_28/31 mentioned in 2) above, they are modifications of SEM + spurious so we firstly need to clarify what is requested by a regulation when 2UL inter-band CA/DC is configured. They also could be only for a single band as per 2).

6) NS_22/23(LTE) or 42_77,78
This was commented by NTT docomo in [2]. Similar to 3), it seems that we have not standardized these combos yet. One thing to add is that NS_22/23 was defined for the case that two TDD bands in close proximity are not synchronized. When a standardization is proposed in the future, we should ask a clarification how synchronization is assumed between these bands and NS_22/23 can be accepted if not synchronized. NS_50 has a similar flavor but FDD Rx and TDD Tx in close proximity.

Then, while we might need clarification on 5) whether the additional requirements are subject to a single band only, all in all there seems no problem. The listed NS can be categorized into three:
A) CA/DC operation not likely or not yet addressed: 1), 3), 6)
B) NS for broad range (including modification of the general spurious) : 2), 5)
C) Tx and Rx in back to back or close proximity: 4)

[bookmark: _Hlk78881774][Observation-1] Concerning listed 2UL combos in R4-2109437, there seems no problem at present while we might need some clarification on applicable condition in item NS_04/27/43(L).

2.2 Harmonics
Some of the sicky combo. are linked to NSs mentioned in 2.1 that are not necessary to handle. In the last e-meeting NS_09 of 21+28 or 28+n74 was commented by NTT docomo [2]. But it seems that there are still combinations to be addressed.

It seems that main concerns in [1] are whether a harmonic pushes unwanted emission to a harmful level against an additional requirement. While numerical evaluation is left for vendors, we have general comments on those:
1) In general UE co-ex, we have had notes (cf. NOTE 2 of Table 6.5.3.2-1 of [4]) to exclude harmonic regions from normal protection ranges that seems broadly accepted (but in principle it is up to an individual regulator to take the exception or not.) So it is better to check if this could also be a case for CA/DC. 
2) When a harmonic matters in CA/DC, typically in 3+42, there are cases that HTF(harmonic trap filter) is assumed in B3 Tx to suppress H2 falling down to B42 range. In this case, H2 should not be large as a single band B3 requirement. (If the author’s memory is correct, 30dB attenuation of H2/H3 is assumed with HTF.) In case that the affected band is TDD, this countermeasure for MSD could work for unwanted emission suppression.
3) Relevant to filtering, so-called L-H combo is assumed to have a common-diplexer. If H2 in H region comes from L, additional attenuation is expected in the diplexer comparing a pure single band H2. As we have not been addressed UE co-ex from Hn or IMn ( = almost solely for MSD/sensitivity), it may be worth to check if the attenuation above is counted in or out in CA/DC context.
[bookmark: _Hlk78959537][bookmark: _Hlk79142501][Observation-2] For harmonic items, it is better to clarify whether harmonic exception (such as -30dBm/MHz) can be applied, and/or extra HTF/diplexer has been assumed in the context of to 2UL CA/DCs in question.

Specific to 21+28/28+74, in addition to what NTT docomo commented last time, we’d like to point out that B28/n28 in Japan requires 6-8dB tighter H2/H3 toward 1.5GHz/2GHz bands for Japan, specified in NOTE 19+24/25 of Table 6.5.3.2-1 of [4] for example. Then overall, we also think the combos could be harmless.

[bookmark: _Hlk78959572][Observation-3] For 21+28/28+74, we would like to point out that B28/n28 in Japan requires tighter H2 or H3 toward 1.5GHz/2GHz bands for Japan.

Finally, note that, at least to us, this activity was started for concerns on 2UL: 2UL CA/DC can be as per the original assumption made in REL-12, i.e., IMDs are harmless for the tightest UE co-ex protection (-50dBm/MHz) and not necessary to be addressed for UE co-ex. As mentioned above, the issues raised are nothing with IMDs. If there is no further problem esp. in IMDs, can we reconfirm the assumption above?
[Proposal-1] Can we reconfirm the assumption that IMDs are harmless even for the tightest UE co-ex protection (-50dBm/MHz) and not necessary to be addressed for UE co-ex?
3.  Conclusion
This paper conducts further study on CA/DC combos listed in [1]. Prime findings are:
[Observation-1] Concerning listed 2UL combos in R4-2109437, there seems no problem while we need might some clarification on applicable condition in item NS_04/27/43(L).
[Observation-2] For harmonic items, it is better to clarify whether harmonic exception (such as -30dBm/MHz) can be applied, and/or extra HTF/diplexer is assumed in the context of to 2UL CA/DCs in question. 
[Observation-3] For 21+28/28+74, we would like to point out that B28/n28 in Japan requires tighter H2 or H3 toward 1.5GHz/2GHz bands for Japan. 
And,
[Proposal-1] Can we reconfirm the assumption since REL-12 that IMDs are harmless even for the tightest UE co-ex protection (-50dBm/MHz) and not necessary to be addressed for UE co-ex?
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