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1. Introduction

In the RAN4#65 meeting, a way forward document [1] to regard Bands 11 and 21 as the high band was proposed based on [2]. This way forward, however, was not agreed in the meeting since further studies are required for other perspectives [3] such that extending the frequency ranges of high band to Bands 11 and 21 would degrade insertion loss and isolation of diplexers for original low and high bands. 

In this contribution, we focus on discussion how to handle insertion losses of terminals simultaneously supporting Band 21 and either of the following CA combinations CA_B1+B19, CA_B3+B19 or CA_B3+B28.
2. Discussion

First, we would like to clarify our motivation to investigate insertion losses of terminals simultaneously supporting Band 21 and either of the following CA combinations CA_B1+B19, CA_B3+B19 or CA_B3+B28. As an example here, we discuss the case of CA combination of CA_B1 + B19, where development of its specifications has been already completed in 3GPP. Note that we are still working on open WIs for CA_B3 + B19 and CA_B3 + B28 for Rel-12. It should be noted that we do not discuss CA_B1+B21 in this contribution, which was also specified in the 3GPP specifications, since there would be some other aspects that need to be further considered.
It is obvious that the relaxation values of MOP lower tolerance and REFSENS are 0.3 dB and 0 dB, respectively, for the three CA combinations (CA_B1+B19, CA_B3+B19 or CA_B3+B28). The relaxation values of MOP lower tolerance and REFSENS are 0.3 dB and 0 dB for CA_B1+B19, which would be also applicable to CA_B3+B19 and CA_B3+B28. If terminals supporting CA_B1 + B19 do not support B21, all we have to do is discussing on a way forward for the support of multiple LTE bands and multiple LTE carrier aggregations. Even though it is most likely that terminals supporting CA for B1 + B19 support B21 as well, the handling of B21 has not been discussed and considered so far. In this case, it is assumed that such terminals would adopt one diplexer extending the frequency ranges of high band to B21 using a single antenna. Therefore, it would be essential to clarify at least the relaxation value of B21 for such terminals. Note that there would be a few methods how to implement B21 in terminals and in this case we would be able to avoid and/or bias the insertion loss of each band.   
Diplexer simulation results

To evaluate the impact of insertion losses of terminals simultaneously supporting Band 21 and either of the following CA combinations CA_B1+B19, CA_B3+B19 or CA_B3+B28, we provide simulation results for three diplexer designs where the two of them comes from [2]. There are summarized in Table 2.1-1 and 2.1-2. 
Table 2.1-1.  Insertion loss for four types of diplexers
	High/Low
	operating
band
	Frequency range
(MHz)
	Typ/Max1 for Insertion loss (dB)

	
	
	
	Vendor 1
	Vendor 2
	Vendor 3

	
	
	
	
	
	1
	2

	
	
	Low
	High
	Typ
	Max
	Typ
	Max
	Typ
	Max
	Typ
	Max

	Low band
port
	28 Tx
	703
	748
	0.26 
	0.40 
	0.28 
	0.60 
	0.27 
	0.55 
	0.35 
	0.65 

	
	28 Rx
	758
	803
	0.29 
	0.45 
	0.28 
	0.60 
	0.31 
	0.60 
	0.34 
	0.65 

	
	19 Tx
	830
	845
	0.34 
	0.50 
	0.28 
	0.60 
	0.36 
	0.65 
	0.31 
	0.60 

	
	19 Rx
	875
	890
	0.39 
	0.60 
	0.30 
	0.60 
	0.42 
	0.70 
	0.29 
	0.60 

	High band
port
	21 Tx
	1447.9
	1462.9
	0.67 
	0.90 
	0.44 
	0.80 
	0.54 
	0.90 
	0.36 
	0.70 

	
	21 Rx
	1495.9
	1510.9
	0.62 
	0.85 
	0.38 
	0.80 
	0.47 
	0.80 
	0.35 
	0.65 

	
	3 Tx
	1710
	1785
	0.49 
	0.70 
	0.31 
	0.60 
	0.35 
	0.65 
	0.41 
	0.70 

	
	3 Rx
	1805
	1880
	0.44 
	0.65 
	0.32 
	0.60 
	0.34 
	0.65 
	0.41 
	0.70 

	
	1 Tx
	1920
	1980
	0.39 
	0.60 
	0.33 
	0.60 
	0.34 
	0.65 
	0.40 
	0.70 

	
	1 Rx
	2110
	2170
	0.39 
	0.60 
	0.34 
	0.60 
	0.35 
	0.65 
	0.36 
	0.65 


Table 2.1-1.  Attenuation loss for four types of diplexers
	High/Low
	operating
band
	Frequency range
(MHz)
	Typ/Min1 for Attenuation   (dB)

	
	
	
	Vendor 1
	Vendor 2
	Vendor 3

	
	
	
	
	
	1
	2

	
	
	Low
	High
	Typ
	Min
	Typ
	Min
	Typ
	Min
	Typ
	Min

	Low band
port
	28 Tx
	703
	748
	44.55 
	34
	16.50 
	13.00 
	28.00 
	25.00 
	14
	10

	
	28 Rx
	758
	803
	41.10 
	31
	17.30 
	13.00 
	31.00 
	25.00 
	14 
	10

	
	19 Tx
	830
	845
	39.18 
	31
	19.40 
	13.00 
	33.00 
	25.00 
	16 
	12

	
	19 Rx
	875
	890
	37.13 
	29
	22.10 
	13.00 
	26.00 
	23.00 
	19
	15

	High band
port
	21 Tx
	1447.9
	1462.9
	37.17 
	27
	22.00 
	13.00 
	38.00 
	25.00 
	23
	20

	
	21 Rx
	1495.9
	1510.9
	31.40 
	25
	24.60 
	13.00 
	30.00 
	25.00 
	21
	15

	
	3 Tx
	1710
	1785
	28.73 
	24
	16.40 
	13.00 
	25.00 
	22.00 
	14
	10

	
	3 Rx
	1805
	1880
	29.87 
	24
	15.20 
	13.00 
	26.00 
	23.00 
	14 
	10 

	
	1 Tx
	1920
	1980
	32.01 
	26
	14.50 
	13.00 
	28.00 
	25.00 
	15
	10 

	
	1 Rx
	2110
	2170
	36.28 
	29
	14.20 
	13.00 
	34.00 
	25.00 
	17
	12


Note 1: -40 - 85degC
Proposal
MOP lower tolerance
Based on a shared pain approach, it seems that the required relaxations are at least less than around 0.3 dB for the operating bands other than B21. With respect to B21, the average of the additional insertion losses is around 0.4 dB as shown in Table 2.2-1.
Table 2.2-2.  average insertion loss and the amount of relaxation
	High/Low
	operating
band
	Frequency range
(MHz)
	average
	the amount of relaxation

	
	
	
	
	

	
	
	
	
	

	
	
	Low
	High
	
	

	Low band
port
	28 Tx
	703
	748
	0.55 
	0.3 

	
	28 Rx
	758
	803
	0.58 
	0.3 

	
	19 Tx
	830
	845
	0.59 
	0.3 

	
	19 Rx
	875
	890
	0.63 
	0.3 

	High band
port
	21 Tx
	1447.9
	1462.9
	0.83 
	0.4 

	
	21 Rx
	1495.9
	1510.9
	0.78 
	0.4 

	
	3 Tx
	1710
	1785
	0.66 
	0.3 

	
	3 Rx
	1805
	1880
	0.65 
	0.3 

	
	1 Tx
	1920
	1980
	0.64 
	0.3 

	
	1 Rx
	2110
	2170
	0.63 
	0.3 


Therefore, we propose the followings.

Proposal 1: The required relaxation values of Band A, B and 21for MOP lower tolerance should be the values in Table 2.2-2 when terminals supporting CA_A+B and Band 21, simultaneously.

Note that how to reflect the results into TS 36.101 will be discussed in the future RAN4 meetings.

Table 2.2-2.  Relaxation value of B21 for each CA combination for MOP lower tolerance
	CA_Band A+Band B
	Relaxation values of the each operating band(dB)

	Band A
	Band B
	1
	3
	19
	21
	28

	1
	19
	0.3
	FFS
	0.3
	0.4
	FFS

	3
	19
	FFS
	0.3
	0.3
	0.4
	FFS

	3
	28
	FFS
	0.3
	FFS
	0.4
	0.3


In the above table, some of the values are kept as FFS since a way forward for supporting multiple LTE bands and multiple LTE carrier aggregation is still under discussion.  
REFSENS
Based on a shared pain approach, it seems that the required relaxation is 0 dB for each of the operating bands except for B21. With respect to B21, we propose to adopt 0 dB for B21 due to the following reasons.

· The additional insertion for B21 for Rx is around 0.8 dB.

· In case of CA_B8+B20, even the average of additional insertion losses is around 0.8 dB, the relaxation is defined as 0 dB [4, 5]

· Proposal 2: The required relaxation values of Bands A, B and 21for REFSENS should be 0 dB, respectively when terminals supporting CA_A+B and Band 21, simultaneously.

3. Conclusion
We have discussed how to handle the relaxation values for the case when terminals simultaneously support Band 21 and either of CA_1+19, CA_3+19 or CA_3+28. Our proposals are as follows.

Proposal 1: The required relaxation values of Band A, B and 21 for MOP lower tolerance should be the values in Table 2.2-2 when terminals supporting CA_A+B and Band 21, simultaneously.
Note that how to reflect the results into TS 36.101 will be discussed in the future RAN4 meetings.

Table 2.2-2.  Relaxation value of B21 for each CA combination for MOP lower tolerance
	CA_Band A+Band B
	Relaxation values of the each operating band(dB)

	Band A
	Band B
	1
	3
	19
	21
	28

	1
	19
	0.3
	FFS
	0.3
	0.4
	FFS

	3
	19
	FFS
	0.3
	0.3
	0.4
	FFS

	3
	28
	FFS
	0.3
	FFS
	0.4
	0.3


 In the above table, some of the values are kept as FFS since a way forward for supporting multiple LTE bands and multiple LTE carrier aggregation is still under discussion. 
· Proposal 2: The required relaxation values of Bands A, B and 21for REFSENS should be 0 dB, respectively when terminals supporting CA_A+B and Band 21, simultaneously.
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