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1.  Introduction
[bookmark: _Hlk47420822]We have been active on fixing bugs in UE co-ex protection for Japan-related bands for some time. In the last E-meeting, it became clear that additional requirements (using NS/A-MPR) should not be included in the general requirement tables while some of the requirements has been captured inappropriately. This time we submit a set of CRs [1] to correct 38.101-1/3 this way but the modification preferred by the group seems to leave some requirements outstanding, i.e. applicability of additional requirements to CA/DC. 
This paper is intended to discuss the issue that seems to be left behind.
2.  Issues to be addressed
The current general protection table for a single band (such as Table 6.5.3.2-1 of TS38.101-1) takes regions/countries into account to select rational victim bands. And when the general requirement is created for 2UL inter-band CA/DC, the relation of two UL bands should be considered for rational protections. 
In general, it is a common practice for a band/frequency range to be protected from all/majority of the bands operated in the same region, most likely imposed by a regulation. When the protection level is hard to achieve for a certain aggressor band within general UE performance assumed, an additional requirement with NS/A-MPR could be introduced for the aggressor band (while for the rest of the bands in the region the requirement can be attained without NS/A-MPR). As a consequence, when an aggressor band in a region is subject to NS/A-MPR, the relevant protection should be deleted from the general UE co-ex table.
When an additional requirement is separately defined and there is no supplement description on 2UL, applicability of the relevant protection requirement seems to remain unclear, contrary to the general requirement. We take an example as B1 protection to PHS(NS_05): PHS protection should be applied to B1+B3, B1+B8, B1+B5/B18/B19/B26, B1+B28… while the requirement is not applicable to B1+B7/B38, B1+B20… Currently, there is no relevant description, it seems.
As NS/A-MPR is basically to reduce UE Tx power (specified in sec 6.2) to satisfy a protection requirement (specified in sec 6.5). The table below analyses descriptions relevant to the additional requirements in both sections:
Table 1 Descriptions on additional requirements for inter-band CA/EN-DC
	Item
	38.101-1
	38.101-3

	[6.2] Additional Max power reduction
	[6.2A.3.1.3] UE additional maximum output power reduction for Inter-band CA
Unless otherwise stated, for inter-band carrier aggregation with uplink assigned to two NR bands, the requirements in clause 6.2.3 apply for each uplink component carrier.
(Author’s note: 6.2.3.x specifies A-MPR(Backoff) values and where a single band protection requirement is mentioned (6.5.3.3.x).)
	[6.2B.3.3]	Inter-band EN-DC within FR1
For inter-band EN-DC between E-UTRA and FR1 NR, UE additional maximum output power reduction specified in TS 36.101 [4] and TS 38.101-1 [2] apply for E-UTRA and NR respectively.

	[6.5] Additional spurious emission for Inter-band CA/EN-DC
	No such section for inter-band CA
	We have a section “[6.5B.4]	Additional spurious emissions” but no specific description for inter-band EN-DC in this section.



With current descriptions, it seems that:
1) power backoff is allowed when an NS is indicated to a UE, based on green marker portions,
2) but there seems no description on which combination the NS should be indicated/the additional requirement is to be applied, and
3) relevant requirement (such as -41dBm/300kHz) is not explicitly shown (but could be induced via 6.2.x.).

Similar approach is taken in 36.101: for inter-band CA, Table 6.2.4-1 (single band A-MPR definition) is referred to, power backoff is allowed according to the NS indicated/Table 6.2.4-1 but CA combo to be supported is not specified.
Then it seems that we can interpret that NS/A-MPR can be valid for any combinations that include a certain band (B1 in the example above) or we might miss a relevant necessary description. So, in short,
[Observation-1] In the current scheme, applicability of additional requirements is not clearly specified for CA/EN-DC.

3.  Proposals
Concerning justification to add relations between CA/EN-DC combos and applicable NS and/or relevant protection requirements, I guess it is fairly easy to obtain supports if we ask industrial people outside RAN4: we have already specified equivalent info. for the general requirement and regardless of how the requirements are to be designated in 3GPP RAN, the info. would be essential for compliance to a regional regulation anyway.
An example of table format is shown below (for EN-DC Rel-15, for Japan-band only and not exhaustive):
	Table X: Requirements for inter-band EN-DC within FR1
	EN-DC configuration
	E-UTRA network signalling label
	E-UTRA Requirements (clause)
	NR network signalling label
	NR requirements (clause)
	Note

	DC_1_n28
	NS_05
	6.6.3.3.1
	-
	-
	

	DC_1_n77
	NS_05
	6.6.3.3.1
	-
	-
	

	DC_1_n78
DC_1_n84_ULSUP-TDM_n78
	NS_05
	6.6.3.3.1
	-
	-
	

	DC_1_n79
	NS_05
	6.6.3.3.1
	-
	-
	

	DC_21_n77
	NS_09
	6.6.3.3.4
	-
	-
	

	DC_21_n78
	NS_09
	6.6.3.3.4
	-
	-
	

	DC_21_n79
	NS_09
	6.6.3.3.4
	-
	-
	

	






However, from RAN4 standpoint, even without the information, there have been a plenty of errors made in the UE co-ex section so far and adding new info. could make the situation worse. There is a clear tendency to strive to share a band in various regions that makes the UE co-ex information further complicated.
Apparently, the maintaining the table is not a one-time effort so commitment from CA/EN-DC contributors is necessary to retain quality. Volunteers from various regions are needed to complete the first version of valid tables. A certain TR creation scheme would be needed to reduce errors. Thus, firstly we’d like to invite views of interested parties of RAN4 on:
1) Whether we should add the info. or the table above?
2) Whether we should add/improve description (esp. if the table is not added)?
Note that 2) can be addressed regardless of introducing a new table. An extreme approach could be to delete general UE co-ex tables for CA/EN-DC and add general descriptions instead such as “union of single band UE co-ex requirements, including additional requirements, are applied for CA/EN-DC”, while this might be too unkind to the industry other than RAN4.
To minimize penalty/work load incurred, we would like to propose to draw conclusions above in this meeting and take actions if required by the next E-meeting (RAN4#97-e).
[Proposal-1] We draw conclusions for the two questions below in this meeting and take necessary actions by the next meeting. 
1) Whether we should add the info. or the table above?
2) Whether we should add/improve description (esp. if the table is not added)?

4   Conclusion
This paper is to discuss the lack of applicability of additional requirements to CA/DC that seems to be missed. 
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