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1	Background 
During RAN4#108 in Toulouse it was discussed whether the so calledso-called UL CA simplification executed in CRs [1]-[9] was just a making UEtoUe co-ex table smaller or was it really a core requirement change. This contribution explains the background for CR’s [1]-[9] and what is still needed..
2 	Discussion
2.1	Background
This topic has been discussed under Study on simplification of band combination specification for NR and LTE SI and within AI Simplification of specification and reduction of test burden. CR’s have been submitted under maintenance as SI AI cannot have CR’s.
Now already the AI name Simplification of specification and reduction of test burden gives a hint that the intention of the proponent was to change core requirement itself not just make table smaller because without core requirement change there is no automatic test burden reduction.
Why we are now in situation that it is not clear if core requirement change was intended and that subsequentially lead RAN5 to make decision of not changing the test procedure. Reason is that wording in original CRs [11][12][13] was changed during the offline discussions during RAN4#106 and not enough care was taken to ensure that original meaning is not lost or different companies had different goals..
During offline discussions it has become evident that there is no common agreement for core-requirement reduction in RAN4 but very large support for testing reduction in RAN5. 
2.2	Technical considerations
In dual band uplink the output spectrum considering IMD2 and IMD3 products will be dominated by the source of the IMD, which is at the antenna switches and PA outputs. Switches are in proximity of the antennas and are not affected/supported by the frequency response of the post-PA filtering, which means they add into the output spectrum of the PA. IMD2 and IMD3 products happen through coupling, in PCB and across antennas. For specification purposes it must be assumed a level of isolation between the antennas and when a conducted tests are made the two antenna connection points needs to be “coupled” to see the IMD product. If this antenna isolation is not included in the setup IMD is not present in RAN5 tests. Only PA reverse IMD can be measured in RAN5 tests.
If we look back where the limit of -50 dBm / 1 MHz came form, it was chosen for WCDMA and LTE to represent a case where there are no interference when UEs are in 1 m separation and victim is at REFSENS level. If these conditions are not met then tolerable interference level is higher. So in otherwords if UE separation is more than 1 m, or victim is not at lowest level – 50 dBm is not a “correct” value. Likelihood for aggressor transmission causing -50 dBm / 1 MHz level reduces when UL allocations are large as one would expect for UL CA/DC, this is due to decreased PSD. Also, IMD2 or IMD 3 from dual Tx need to hit exact Rx frequency of the victim and victim needs to receiving when IMD occurs to potentially create interference. As a summary it is very statistical behavior when possible interference can happen and we think that odds are very low. Not to mention that 3GPP RATs do have HARQ re-transmissions and error corrections mechanisms.
Looking RAN5 test cases we observe that tests are done with 1RB + 1RB configuration as then the IMD levels are highest. We want to note that this kind of allocation is not very useful for CA/DC operation. Having said that it is not RAN5 responsibility to judge if allocation is useful or not, they define test cases and have done a right thing for picking up the worst case. However, it is RAN4s responsibility to create meaningful requirements.
The requirements that we are now discussing are 3GPP internal as the protection is between 3GPP bands, regulatory requirements are not part of discussions. So last word comes from RAN4 what the needed protection level is.
We must not forget either that when RAN4 specifies single band UE to Ue co-ex for new bands and there is a case that UEs cannot meet – 50 dBm level then much higher level can be specified, such as -30 dBm / 1 MHz and nobody thinks that systems will collapse, hence the – 50 dBm requirement is soft and best effort thing when defining it.
2.3	Clarification of specifications
We provide three alternative correction CR proposals:
· ALT1 Remove intersection requirements form RAN4 specifications and just keep regulatory requirements.
· ALT2 Keep intersection requirements but modify the informative note such that in RAN4 opinion there is no need to test those bands that comply to intersection requirement. RAN5 will decide.
· ALT3 Keep intersection requirement and clarify what is meant with intersection requirement. RAN5 keeps 
· testing it.
Agreed CRs said
6.6.3.2A	Spurious emission band UE co-existence for CA
This clause specifies the requirements for inter-band carrier aggregation configurations with the uplink assigned to two NR bands for the specified carrier aggregation configurations for coexistence with protected bands. When both constituent bands have common coexistence band protection requirements as specified in clause 6.6.3.2, the requirements are also applied to the carrier aggregation configuration
As exceptions, the additional requirements in Table 6.6.3.2A-0 apply on each component carrier with all component carriers are active.


Where the oOriginal CRs [11] not agreed said
[bookmark: _Toc368026325]6.6.3.2A	Spurious emission band UE co-existence for CA
This clause specifies the additional requirements which are not inherently fulfilled by single operating band requirements in clause 6.6.3.2 for the specified carr`ier aggregation configurations for coexistence with protected bands.

Now the agreed CRs indeed say no core requirement change (yellow highlight) where as original CRs says that only additional requirements in Table apply for UL CA. If RAN4 chooses to lift the unnecessary core requirement to enable testing reduction then new CRs would be needed, one possible way presented below.
Correction CR
ALT 1: Remove intersection core requirements.
This clause specifies the additional requirements for inter-band uplink carrier aggregation configurations with the single CC uplink assigned to two NR bands in Table 6.5A.3.2.3-1 for coexistence with protected bands. When both constituent bands have common coexistence band protection requirements as specified in clause 6.5.3.2, the requirements are also applied to the carrier aggregation configuration
For inter-band carrier aggregation with two contiguous carriers assigned to one NR band, the requirements in subclause 6.5A.3.2.1 apply for that band. 
For inter-band carrier aggregation with two uplink non-contiguous carrier assigned to one NR band, the spurious emissions for UE co-existence requirements in subclause 6.5A.3.2.2 apply for that band. 
For inter-band carrier aggregation with the uplink assigned to two NR bands, the requirements in Table 6.5A.3.2.3-1 apply on each component carrier with all component carriers are active.
NOTE:	For inter-band carrier aggregation with uplink assigned to two NR bands the requirements in Table 6.5A.3.2.3-1 could be verified by measuring spurious emissions at the specific frequencies where second and third order intermodulation products generated by the two transmitted carriers can occur; in that case, the requirements for remaining applicable frequencies in Table 6.5A.3.2.3-1 would be considered to be verified by the measurements verifying the one uplink inter-band CA UE to UE co-existence requirements.

ALT 2: Keep intersection core requirements but advice RAN5 not to test
This clause specifies the additional requirements for inter-band uplink carrier aggregation configurations with the single CC uplink assigned to two NR bands for coexistence with protected bands for the specified uplink carrier aggregation configurations in Table 6.5A.3.2.3-1. The intersection of the requirements for the individual bands specified in clause 6.6.3.2 shall also apply for the specified uplink carrier aggregation configurations.When both constituent bands have common coexistence band protection requirements as specified in clause 6.5.3.2, the requirements are also applied to the carrier aggregation configuration
For inter-band carrier aggregation with two contiguous carriers assigned to one NR band, the requirements in subclause 6.5A.3.2.1 apply for that band. 
For inter-band carrier aggregation with two uplink non-contiguous carrier assigned to one NR band, the spurious emissions for UE co-existence requirements in subclause 6.5A.3.2.2 apply for that band. 
For inter-band carrier aggregation with the uplink assigned to two NR bands, the requirements in Table 6.5A.3.2.3-1 apply on each component carrier with all component carriers are active.
NOTE:	For inter-band carrier aggregation with uplink assigned to two NR bands the requirements in Table 6.5A.3.2.3-1  could be verified by measuring spurious emissions at the specific frequencies where second and third order intermodulation products generated by the two transmitted carriers can occur; in that case, the requirements for remaining applicable frequencies in Table 6.5A.3.2.3-1 and in clause 6.6.3.2 would be considered to be verified by the measurements verifying the one uplink inter-band CA UE to UE co-existence requirements.

ALT 3: Keep intersection core requirements and clarify what it means, but DO NOT advice RAN5 not to test
This clause specifies the additional requirements for inter-band carrier aggregation configurations with the single CC uplink assigned to two NR bands for coexistence with protected bands for the specified uplink carrier aggregation configurations in Table 6.5A.3.2.3-1. The intersection of the requirements for the individual bands specified in clause 6.6.3.2 shall also apply for the specified uplink carrier aggregation configuration. Intersection of a requirement means that both UL constituent bands have that same protected bands requirement specified. When both constituent bands have common coexistence band protection requirements as specified in clause 6.5.3.2, the requirements are also applied to the carrier aggregation configuration
For inter-band carrier aggregation with two contiguous carriers assigned to one NR band, the requirements in subclause 6.5A.3.2.1 apply for that band. 
For inter-band carrier aggregation with two uplink non-contiguous carrier assigned to one NR band, the spurious emissions for UE co-existence requirements in subclause 6.5A.3.2.2 apply for that band. 
For inter-band carrier aggregation with the uplink assigned to two NR bands, the requirements in Table 6.5A.3.2.3-1 apply on each component carrier with all component carriers are active.
NOTE:	For inter-band carrier aggregation with uplink assigned to two NR bands the requirements in Table 6.5A.3.2.3-1  could be verified by measuring spurious emissions at the specific frequencies where second and third order intermodulation products generated by the two transmitted carriers can occur; in that case, the requirements for remaining applicable frequencies in Table 6.5A.3.2.3-1 would be considered to be verified by the measurements verifying the one uplink inter-band CA UE to UE co-existence requirements.

3	Conclusion
Proposal: RAN4 agrees in RAN4#108bis which alternative is way forward, ALT1, ALT2 or ALT3. CRs for LTE, NR CA and EN-DC are provided for RAN4#109.
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