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1. Introduction
In [1], harmonization between Band 5(B5) and Band 19(B19) for eMTC is discussed. In this contribution, specific spec changes are discussed for the harmonization. As a result, spec changes are required only for two requirements. One is “Channel bandwidth per operating band” and the other is “Spurious emission band UE co-existence”.
2. Overview
2.1. Objective
As discussed in [1], the objective is that making “eMTC” B5 UEs available within E-UTRA 15 MHz channel bandwidth network where LTE B19 is operated simultaneously.

2.2. What to do
What to do is roughly divided into three parts as follows.

1. Requirements for 15 MHz channel bandwidth is added to “eMTC” B5 UEs to make the “eMTC” UEs available within 15 MHz channel bandwidth.

2. Spurious emission requirements specific to LTE B19 is added to “eMTC” B5.

2.3. 15 MHz channel bandwidth for eMTC
Our proposal is adding corresponding requirements for 15 MHz channel bandwidth to eMTC B5. Note that we do NOT propose to apply the same to LTE B5 at this moment.  In the sub-section, we briefly discuss the meaning of dealing with 15 MHz channel bandwidth. The currently available channel bandwidths for LTE B5 are summarized in Table 2.3-1.
Table 2.3-1: E-UTRA channel bandwidth for LTE B5
	E-UTRA band / Channel bandwidth

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	5
	Yes
	Yes
	Yes
	Yes
	
	


In Table 2.3-2, guard band (GB) between the edges of channel bandwidth and the corresponding edges of transmission bandwidth is summarized.

Table 2.3-2: GB within E-UTRA channel bandwidth 
	Channel bandwidth (MHz) / Guard band (MHz)

	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	GB
	0.16
	0.15
	0.25
	0.5
	0.75
	1


Since B5 support 3 MHz channel bandwidth, the top filter for eMTC UEs needs to deal with the following frequency range as passband.

· UL: 824.15(824+0.15) - 848.85(849-0.15)

· DL: 869.15(869+0.15) - 893.85(894-0.15)

Thus, it is clear that the addition of 15 MHz channel bandwidth does not affect the analog filter and duplexer design if it is additionally requested to have sharper frequency response to protect something. This aspect will be discussed further  later. The condition is illustrated in Figure 2.3-1.
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Figure 2.3-1: Ex: Lower edge of passband for B5 UL
2.4. Retuning and noise behaviour
For LTE, the wider the channel bandwidth becomes, the even further the transmitter noise reach since the distance between LO and the outer RB within channel bandwidth becomes longer if the channel bandwidth becomes wider. For eMTC, the situation is completely different since the maximum available number of RBs is limited to 6 and retuning of LO is assumed for the specification. Hence, the distance between the LO and the outer RB within the transmission bandwidth is always constant. The mechanism is illustrated in Figure 2.4-1.
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 Figure 2.4-1: relation between LO, transmission bandwidth and channel bandwidth
From the Figure 2.4-1, two observations can be obtained. 

Observation 1: 
For eMTC, the location of the LO is always the center of the transmission bandwidth of 6RBs so that the behavior of the noise from the outer RB is the same regardless channel bandwidth while for LTE, the wider the channel bandwidth becomes, the even further the transmitter noise reach since the distance between LO and the outer RB within channel bandwidth becomes longer if the channel bandwidth becomes wider.

Observation 2: 
For eMTC, the wider the channel bandwidth becomes, the wider the GB between the edge of the channel bandwidth and transmission bandwidth becomes. Thus, for eMTC-to-eMTC comparison, the wider the channel bandwidth becomes, the less further the transmitter noise reach thanks to the larger GB except for 3 MHz channel bandwidth. Thus, top filter is not required to obtain even sharper frequency response by supporting 15 MHz channel bandwidth as mentioned in subsection 2.3.
3. Spec changes
3.1. Channel bandwidth per operating band
15 MHz channel bandwidth is added to Band 5. It is, however, the applicability is limited to eMTC UEs only by adding a NOTE.

Table 3.1-1: E-UTRA channel bandwidth

	E-UTRA band / Channel bandwidth

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	5
	Yes
	Yes
	Yes
	Yes1
	Yes4
	

	The other un-relevant NOTEs are omitted for simplicity.
NOTE 4:
4 refers to the bandwidth for which the applicability is limited to category M1 UEs.


3.2.  UE maximum output power

No change is required since there is no filter degradation due to the addition of 15 MHz channel bandwidth. In addition, transmission bandwidth is available even deeper inside compared to the other channel bandwidths thanks to the larger GB of 15 MHz channel bandwidth. Hence, it can be considered the filter insertion loss for 15 MHz channel bandwidth usage is even smaller than those for the other channel bandwidth usage.

3.3. UE maximum output power with additional requirements

No change is required. LTE B19 is required to satisfy additional spurious emission requirements to protect B18 DL. For this reason, the LTE B19 UEs are allowed to use A-MPR up to 3 dB only when the number of RBs is more than 44. For eMTC, the number of RBs is limited to 6. In addition, from Observation 2 in subsection 2.4, even with the same number of RBs, noise from eMTC UEs reach less further than that from LTE UE. Hence, eMTC B5 UEs can easily satisfy the additional emission requirement without A-MPR and the associated NS signaling.

3.4. Spurious emission band UE co-existence

Spec changes are required for eMTC B5 UEs to satisfy LTE B19 specific co-existence requirements. In our understanding, however, there are no challenging requirements.
Table 3.4-1: Requirements

	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	5
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 12, 13, 14, 17, 23, 24, 25, 28, 29, 30, 31, 34, 38, 40, 42, 43, 45, 65, 66
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 26
	859
	-
	869
	-27
	1
	

	
	E-UTRA Band 41
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 11, 21
	FDL_low 
	-
	FDL_high
	-50
	1
	38

	
	Frequency range
	860
	-
	890
	-40
	1
	38

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	38

	The other un-relevant NOTEs are omitted for simplicity.

NOTE 38: Applicable to category M1 UEs only


3.5. Reference sensitivity power level
No change is required.

Firstly, as discussed in subsection 2.3, the NF for 15 channel bandwidth is smaller than those for the other channel bandwidths thanks to larger GB to the edges of defined frequency range for B5.  In addition, as discussed in [4], the common reference sensitivity for each band of category M1 UEs will be specified regardless of channel bandwidths since the category M1 UEs will receive wanted signal up to 6RBs regardless of the channel bandwidths. Therefore, even we add 15 MHz channel bandwidth to eMTC B5, no spec changes are required.
4. Conclusion
In this contribution, we discussed impact of the addition of 15 MHz channel width to eMTC specs. As a result, thanks to its larger GB compared to the other channel bandwidth and retuning mechanism, it is identified that the impact on spec changes is quite small. More specifically, the spec changes are required for “Channel bandwidth per operating band” and “Spurious emission band UE co-existence”. 
Finally, we propose the followings.

· Proposal: Reflect the spec changes in Table 3.1-1 and Table 3.4-1 into TS 36.101.
· Table 3.1-1: E-UTRA channel bandwidth

	E-UTRA band / Channel bandwidth

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	5
	Yes
	Yes
	Yes
	Yes1
	Yes4
	

	The other un-relevant NOTEs are omitted for simplicity.
NOTE 4:
4 refers to the bandwidth for which the applicability is limited to category M1 UEs.


· Table 3.4-1: Requirements

	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	5
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 12, 13, 14, 17, 23, 24, 25, 28, 29, 30, 31, 34, 38, 40, 42, 43, 45, 65, 66
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 26
	859
	-
	869
	-27
	1
	

	
	E-UTRA Band 41
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 11, 21
	FDL_low 
	-
	FDL_high
	-50
	1
	38

	
	Frequency range
	860
	-
	890
	-40
	1
	38

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	38

	The other un-relevant NOTEs are omitted for simplicity.

NOTE 38: Applicable to category M1 UEs only
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