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1. Introduction

In the RAN4#65 meeting, a discussion paper on consideration on MOP lower tolerance for multiple bands [1] was submitted. Although the paper itself was not agreed, one of the proposals of this paper, i.e., how to count the number of operating bands that a terminal supports in NOTE 1 in Table 6.2.2-1 in TS 36.101, seemed to be almost acceptable during the meeting.  

In this contribution, we further discuss how to incorporate this proposal into TS 36.101.
2. Discussion

One of the main reasons for introducing NOTE 1 in Table 6.2.2-1 is due to the fact that increase of the number of supported operating bands by one terminal would cause more complicated RF front end architecture. As a result, this would lead increase of insertion loss of the RF front end. There is, however, a case that even when the number of supported operating bands by one terminal is increased, its terminal complexity does not increase as discussed in [1]. One of the examples would be a case when a terminal supports Band 5 and 19. In this case, the same duplexer and PA could be adopted, where there seems to be no additional complexity for implementation. Therefore, we can count these two bands as one band when we apply NOTE 1 to the original requirement of MOP.
Then, we will discuss how to reflect the above considerations into TS 36.101 in Sections 2.1 and 2.2.    
A method to refer to TS 36.307
During offline discussion in RAN4#65, one method was raised to refer to Table A-1 in Annex A (informative) in TS 36.307, which is cited below for discussion in this contribution. 
Table A-1: Overlapping bands (multi-band environments) for each E-UTRA band

	E-UTRA Operating Band
	Overlapping E-UTRA operating bands
	Duplex Mode

	2
	25
	FDD

	3
	9
	FDD

	4
	10
	FDD

	5
	18, 19, 26
	FDD

	9
	3
	FDD

	10
	4
	FDD

	12
	17
	FDD

	17
	12
	FDD

	18
	5, 26, 27
	FDD

	19
	5, 26
	FDD

	25
	2
	FDD

	26
	5, 18, 19, 27
	FDD

	27
	18, 26
	FDD

	33
	39
	TDD

	38
	41
	TDD

	39
	33
	TDD

	41
	38
	TDD


From the table, it can be observed that it could be helpful to express the relationship among operating bands counted as one band in the NOTE 1. It seems, however, quite difficult to refer to this table in the NOTE 1 as it is since this table is generated to assist a UE derive the DL EARFCN and UL EARFCN in a multi-band environment, in which multiple overlapping operating bands may be indicated in the fields freqBandIndicator and multiBandInfoList of SIB1. Thus, in some cases, the table could contain a different level of simplicity of the UE implementation.  As one of such examples, it would be straightforward to refer to the row of Band 5 and Band 26 as coloured in yellow in the above table.

· Band 5 row shows that both PA and duplexer can be shared among the overlapping operating bands.

· Band 26 row shows that PA can be shared, however, two types of duplexer would be required among the overlapping operating bands.
The former case definitely would not give impact on UE implementation complexity. The latter case sharing PA, however, might not be always the case, since additional switch(es) and duplexers to support the overlapping operating bands would be necessary. It is also noted that there would be some other cases PA can be shared among different bands which are not captured in the above table, such as the relationship between Bands 1 and 3.  Then, we can observe the followings.

· Observation 1:  Combination of operating bands to be counted as one band in the NOTE 1 in Table 6.2.2-1 in TS 36.101 could be derived from the information in Table A-1 in Annex A (informative) in TS 36.307. It is, however, not always perfect.

· Observation 2: The Table A-1 in Annex A (informative) in TS 36.307 does not provide minimum necessary information for the NOTE 1 in Table 6.2.2-1 in TS 36.101, in a straightforward fashion, and it would difficult to refer to this table as it is.
Proposal
Based on the Observation 1, utilizing the Table A-1 in Annex A (informative) in TS 36.307 is not always perfect. Furthermore,  it could be easily assumed that reaching a consensus on the combinations of operating bands counted as one operating band in NOTE 1 would require substantial time since there seems to be a lot of cases for discussion, such as Bands 3, 4, 9, 10, due to having the overlapping Tx pass-band and so on.
In addition, from the Observation 2, it seems to be necessary to prepare a new table to clarify the combinations which should be incorporated into TS 36.101.

Based on these observations, it would be reasonable to utilize the information in Table A-1 in Annex A (Informative) in TS 36.307 and develop a new table reflecting the combinations of operating bands counted as one band in NOTE 1. Thus, we propose the following table to be incorporated into TS 36.101 as its Annex. 
· Proposal: The below Table 2.2-1 is newly developed and referred to for the NOTE 1 in Table 6.2.2-1 in TS 36.101 which should be included in its Annex of TS 36.101. 
· Note that handling of operating bands for UMTS is FFS.
Table 2.2-1: E-UTRA operating bands counted as one band for the NOTE 1 in Table 6.2.2-1
	E-UTRA operating bands
	Duplex Mode

	2, 25
	FDD

	3, 9
	FDD

	4, 10
	FDD

	5, 18, 19, 26, 27
	FDD

	12, 17
	FDD

	33, 39
	TDD

	38, 41
	TDD


3. Conclusion
We have discussed how to count the number of operating bands to apply for the NOTE1 in Table 6.2.2-1 in TS 36.101. Finally, we propose the following.
· Proposal: The below Table is newly developed and referred to for the NOTE 1 in Table 6.2.2-1 in TS 36.101, which should be included in its Annex of TS 36.101. 
· Note that handling of operating bands for UMTS is FFS.

Table: E-UTRA operating bands counted as one band for the NOTE 1 in Table 6.2.2-1
	E-UTRA operating bands
	Duplex Mode

	2, 25
	FDD

	3, 9
	FDD

	4, 10
	FDD

	5, 18, 19, 26, 27
	FDD

	12, 17
	FDD

	33, 39
	TDD

	38, 41
	TDD
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