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1. Introduction
In RAN4#104bis-e WF on MSD due to IMDs of intra-band ULCA and handling of spectrum restrictions was discussed but eventually postponed to RAN4#105. The formal Tdoc was not made available. In this contribution we provide suggestions how to handle country-specific spectrum restrictions.
2. Discussion
In previous meeting the following proposals were discussed on IMD calculation [1]Way forward on spectrum restrictions for IMD calculations:
· For nXXB/C type as part of UL configuration:
· The applicable maximum frequency separation to calculate IMDs is the minimum of:
· Maximum aggregated BW of all BCS
· The band bandwidth
· Any restricted spectrum that can be justified by the regional nature of the combinations. If combination is valid in multiple regions the resulting lowest IMD case is taken. If different IMD orders for different regional ranges requires MSD, the worst case per IMD order is used.
· For nXX(2A) type as single band UL configuration (2A is not allowed in a 2 band UL configuration):
· The applicable maximum frequency separation to calculate IMDs is the minimum of:
· 600MHz (maximum frequency separation class applicable in UL which correspond to the total bandwidth of CC1+CC2+gap))
· The band bandwidth
· Any restricted spectrum that can be justified by the regional nature of the combinations. If combination is valid in multiple regions the resulting lowest IMD case is taken. If different IMD orders for different regional ranges requires MSD, the worst case per IMD order is used. 



Additionally, for test point definition the following proposals were discussed.







Way forward on IMD test point definition:
· IMD test point should be defined for a testable and valid case in the field thus:
· If with valid frequency restriction, the IMD order is the same than without restriction and requires MSD: the test point is set for this IMD order and should be tested. No note is needed.
· If with valid frequency restriction, the IMD order is higher than without restriction and requires MSD: the test point is set for this IMD order and should be tested. A note should be added to the IMD order clarifying the restricted frequency range applicable.
· If with valid frequency restriction, the IMD order is higher than without restriction and does not require MSD: the test point is set for the IMD order without frequency range restriction but using:
· For nXXB/C: The minimum of maximum aggregated BW of all BCS or band bandwidth (MSD may need to be revisited is new BCS is introduced)
· For nXX(2A): The minimum of 600MHz or band bandwidth (MSD may need to be revisited is new BW separation class is introduced))
· The MSD should be based on above two bullet restrictions and a note should be added to the MSD clarifying if the restricted frequency range can be tested
· Any note(s) on frequency restriction should cover all regions/countries where the combination is valid.
· Whether IMD2 and IMD4 test points should be added and what restrictions may aplly can be discussed in next meeting
· How to ease calculation of IMD product is discussed at next meeting


The discussion below is structured to first consider BCS and frequency separation classes, and impact due to country- or region-specific frequency restrictions is treated separately later in the document.

Frequency restrictions due to BCS BW or frequency separation class
It is reasonable to consider maximum aggregated BW of all BCS, band bandwidth and frequency separation class when MSD is analyzed, and test point is being defined. Otherwise, test points would not be meaningful and could easily become impossible to test due to test point frequencies being beyond UE capability. 
When agreeing on the general practices of defining test points the specification stability needs to be taken into account. It is possible that new BCSs or new frequency separation classes will be specified. If the supported frequency span becomes wider it is also possible that in such cases the IMD order impacting downlink reception will be changed. However, it is worth considering more in detail should this automatically result in specification change.
Fundamentally, the RF specification is intended to verify that the UE is design performs as intended, and in case of reference sensitivity exceptions this means that sufficient isolations, linearities, filter attenuations etc. are present in the RF design. Even if the frequency span of BCS or frequency separation class would be expanded causing lower order IMD to hit DL band, the existing verification point stays meaningful. 
Naturally, the analysis needs to be done even though test point change would not take place, as otherwise there is a risk of missing important phenomena.
Observation 1: It is reasonable to consider maximum aggregated BW of all BCS, band bandwidth and frequency separation class in defining MSD test points.
[bookmark: _Hlk118382183]Proposal 1: Consider pros and cons of favoring specification stability versus always capturing the worst case per IMD order when deciding on the WF. 
Handling country- of region-specific frequency restrictions
However, handling country- or region-specific frequency restrictions is not as straightforward.
In the current 38.101-1 specification, regional frequency restrictions are treated in different ways. For example, for some operating bands restrictions are documented in the operating band table (Table 5.2-1). For example, n77 is associated with note 12 and band n95 with note 8:
NOTE 8:	This band is applicable in China only.

NOTE 12:	In the USA this band is restricted to 3450 – 3550 MHz and 3700 – 3980 MHz. In Canada this band is restricted to 3450 – 3650 MHz and 3650 – 3980 MHz.

In the frequency exceptions, for example in Table 7.3A.5-1: 2DL/2UL interband Reference sensitivity QPSK PREFSENS and uplink/downlink configurations for PC3 CA, there are some additional restrictions going even to the level of operator holdings of the spectrum. Not all the notes from the table are included below. The background for some of the notes is not obvious.
NOTE 6: 	Considering the spectrum holdings of the operator for CA_n77(2A) (when one uplink sub block is assigned within 3300-3400MHz, the other uplink sub block is not assigned within 4000-4200MHz or vice versa), no IMD5 result will fall in Rx frequency range of band n3. Therefore, no MSD requirement apply for this CA configuration when two uplink  sub blocks are assigned within CA_77(2A).
NOTE 7: 	In current release the maximum separation bandwidth class is 600MHz, therefore, no IMD2 MSD requirement apply for this CA configuration when two uplink  sub blocks are assigned within CA_77(2A).
NOTE 8:	There is no IMD4/5 products in band n18 downlink for n77 operating in 3520 – 3560 MHz, 3700 – 3800MHz and 4000 - 4100MHz frequency range.
NOTE 9:	There is no IMD4 product in band n18 downlink for n78 operating in 3520 – 3560MHz and 3700-3800MHz frequency range.

Observation 2: Currently there is no single common way to handle frequency restrictions, they may be captured in different part of the specification and may go even to the level of operator spectrum holdings.
Country-specific restrictions may also change, and they are generally not captured in 3GPP specifications with some exceptions. Considering country-specific aspects for all operating bands would add a lot of complexity to analysis, and again could result in some bias in the test points. On the other hand, considering country- or region-specific specific will result in more deployment-oriented requirements which may in some be more meaningful. 
Observation 3: Considering country and region-specific spectrum restrictions results in more complex analysis but produces more deployment-oriented requirements.
Some examples of spectrum restrictions were provided in [1] and they are reproduced below
· n41 is used fully (190MHz maximum aggregated BW) only in the US, while Chine is restricted to 160MHz and Japan to 100MHz
· n77 is 3400-4100MHz in Japan while US is 3450-3550+3700-3980MHz and 3450-3980MHz in Canada. It should be noted though that some of these ranges exceeds the 600MHz BW separation class.
· n78 is 3300-3600MHz in China while it is 3400-3800MHz in other parts of the world
A potential middle-point between general approach based on full band bandwidth and considering all valid country- and region-specific spectrum restrictions is to look at restrictions which have been captured in 3GPP specifications. Limiting the scope of country- or region-specific frequency restrictions to what is captured in 3GPP specifications would simplify the analysis, help to guarantee companies are doing the analysis from the same baseline and provide better specification stability as country- or region-specific updates would not automatically impact 3GPP analysis.
Operating bands, i.e. Table 5.2-1 in 38.101-1 would be a good reference point for frequency restrictions: It is very stable, and notes are included only after proper consideration and when they are really needed. The same practice should be maintained going forward.
Proposal 2: Consider the pros and cons of a general approach with limited consideration on spectrum restrictions versus more deployment-oriented approach of considering all valid region-specific restrictions when deciding on the WF.

3. Conclusions
In this contribution spectrum restrictions in defining reference sensitivity exceptions were discussed. Following observations were made.
Observation 1: It is reasonable to consider maximum aggregated BW of all BCS, band bandwidth and frequency separation class in defining MSD test points.
Observation 2: Currently there is no single common way to handle frequency restrictions, they may be captured in different part of the specification and may go even to the level of operator spectrum holdings.
Observation 3: Considering country and region-specific spectrum restrictions results in more complex analysis but produces more deployment-oriented requirements.
Proposal 1: Consider pros and cons of favoring specification stability versus always capturing the worst case per IMD order when deciding on the WF.
Proposal 2: Consider the pros and cons of more general approach with limited consideration on spectrum restrictions versus more deployment-oriented approach considering all valid region-specific restrictions when deciding on the WF.
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