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1 Introduction
At RAN#58 in Barcelona a new Work Item for LTE Advanced intra-band contiguous Carrier Aggregation in Band 27 was approved [1] and a revised WID was approved at RAN #59 in Vienna [2].  A TR is developed for this Work Item [3].  
This Tdoc is an update of the TP in [4] presented at RAN4#67 regarding RF requirements for BS ACLR for TR 36.838 intra band CA in Band 27. The TP is updated with the assumption the ACLR requirement is copied to TS 37.104.
2 Discussion

The changes needed for the Base Station have the following prerequisites:

· MC and CA UEM and Foffsets are defined for 1.4 and 3 MHz channel bandwidth carriers at the RF Bandwidth edge in TS 37.104 since 3GPP rel-9. This is used as the basis for B27 contiguous LTE CA.

· Today TS 37.104 picks up the ACLR requirement through a reference to TS 36.104. The ACLR requirement is now copied into TS 37.104 instead and adapted to TS 37.104 syntax.

· TS 36.104 is only used as a reference for the CA band number.

· Foffset for CA are FFS in TS 36.104 and can be updated in a later Work Item.

The required changes as stated in to TS 36.104 and TS 37.104 are listed below.

Table 1: Required changes in TS 36.104
	Section
	Requirement
	Expected Changes in TS 36.104
	Note
	Status

	General Part

	5.5A
	Operating bands for CA
	Add Band 27 to Table 5.5-2. Intra-band contiguous carrier aggregation bands
	
	


Table 2: Required changes in TS 37.104
	Section
	Requirement
	Expected Changes in TS 37.104
	Note
	Status

	General Part

	6.6.4.1
	ACLR for E_UTRA
	Today TS 37.104 picks up the ACLR requirement through a reference to TS 36.104. The ACLR requirement is now copied into TS 37.104 instead and adapted to TS 37.104 syntax.
	
	


2.1 ACLR

In TS 36.104, Table 6.6.2.1-1, a carrier centre syntax is used to define ACLR as below:

For operation in paired spectrum, the ACLR shall be higher than the value specified in Table 6.6.2.1‑1.

Table 6.6.2.1-1: Base Station ACLR in paired spectrum

	Channel bandwidth of E-UTRA lowest (highest) carrier transmitted BWChannel [MHz] 
	BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	1.4, 3.0, 5, 10, 15, 20
	BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

	
	2 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

	
	BWChannel /2 + 2.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	
	BWChannel /2 + 7.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	NOTE 1:
BWChannel and BWConfig are the channel bandwidth and transmission bandwidth configuration of the E-UTRA lowest (highest) carrier transmitted on the assigned channel frequency.

NOTE 2:
The RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.104 [6], with a chip rate as defined in this table.



However, ACLR for non-contiguous operation in TS 36 and CACLR in TS 36 and TS 37 use a block edge instead of a carrier centre syntax. This has implications when ACLR is referenced from TS 37. 

The different references used, carrier centre and (sub-) block edge respectively, have historical reasons rather than technical, but when offsets from the carrier centre to the edge different than channelbw/2 are used, like for narrow carriers in TS 37, it turns ACLR partly into an in-band requirement and that is not correct. Figure 1 illustrates the difference between the definition of ACLR by using different syntax for CA with narrow carriers and considering the offset as in TS 37 series.

[image: image1]
Figure 1a): ACLR requirement by using “carrier centre” syntax


[image: image2]
Figure 1b) ACLR requirement by using “block edge” syntax
The ACLR table can be defined as show in table 3. For 5-20 MHz all TS 36 offsets are BWCS/2, so a change to (sub-) block edge as the basis for requirements is backwards compatible.
Table 3: Proposed modification to Base Station ACLR in paired spectrum
	Channel bandwidth of E-UTRA lowest (highest) carrier transmitted BWChannel [MHz] 
	BS adjacent channel centre frequency offset below the lower or above the upper edge
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	1.4, 3.0, 5, 10, 15, 20
	BWChannel/2
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

	
	1.5 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

	
	2.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	
	7.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	NOTE 1:
BWChannel and BWConfig are the channel bandwidth and transmission bandwidth configuration of the E-UTRA lowest (highest) carrier transmitted on the assigned channel frequency.

NOTE 2:
The RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.104 [6], with a chip rate as defined in this table.



Today TS 37.104 picks up the ACLR requirement through a reference to TS 36.104. The ACLR requirement with the new syntax in table 3 is now copied into TS 37.104 instead. 
3 Proposal
It is proposed to:
· Copy the ACLR requirement into TS 37.104. 

· Change from carrier center syntax to block edge syntax in the ACLR table in TS 37.104.
A TP is added in the appendix. It is proposed to include it in the TR 36.833-1-27.
4 References

[1]
RP-122020, New WI proposal: LTE Advanced intra-band contiguous Carrier Aggregation for Band 27, NII Holdings
[2]
RP-130173, Revised WID: LTE Advanced intra-band contiguous Carrier Aggregation in Band 27, NII Holdings
[3]
R4-133621, Band 27 intraband contiguous CA TR 36.833-1-27 v0.2.0 NII Holdings
[4]
R4-132459, TP for TR 36.838 v 0.1.0: ACLR requirements for BS intra band CA in band 27, Ericsson, ST-Ericsson.

Appendix: TP for RF requirements for BS for TR 36.833-1-27 intra band CA in Band 27
================================== Start of TP =========================================
8 
E-UTRA RF requirements for BS

8.1 
Transmitter characteristics

8.1.3 ACLR

In TS 36.104, Table 6.6.2.1-1, a carrier centre syntax is used to define ACLR as below:

For operation in paired spectrum, the ACLR shall be higher than the value specified in Table 6.6.2.1‑1.

Table 6.6.2.1-1: Base Station ACLR in paired spectrum

	Channel bandwidth of E-UTRA lowest (highest) carrier transmitted BWChannel [MHz] 
	BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	1.4, 3.0, 5, 10, 15, 20
	BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

	
	2 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

	
	BWChannel /2 + 2.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	
	BWChannel /2 + 7.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	NOTE 1:
BWChannel and BWConfig are the channel bandwidth and transmission bandwidth configuration of the E-UTRA lowest (highest) carrier transmitted on the assigned channel frequency.

NOTE 2:
The RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.104 [6], with a chip rate as defined in this table.



However, ACLR for non-contiguous operation in TS 36 and CACLR in TS 36 and TS 37 use a block edge instead of a carrier centre syntax. This has implications when ACLR is referenced from TS 37. 

The different references used, carrier centre and (sub-) block edge respectively, have historical reasons rather than technical, but when offsets from the carrier centre to the edge different than channelbw/2 are used, like for narrow carriers in TS 37, it turns ACLR partly into an in-band requirement and that is not correct. Figure 8.1.3-1 illustrates the difference between the definition of ACLR by using different syntax for CA with narrow carriers and considering the offset as in TS 37 series.


[image: image3]
Figure 8.1.3-1a): ACLR requirement by using “carrier centre” syntax


[image: image4]
Figure 8.1.3-1b) ACLR requirement by using “block edge” syntax

It is proposed to keep the E-UTRA and UTRA ACLR requirements when the requirement is referenced for narrow carriers, but with a change from carrier-centre reference to block edge reference. 

The reference point can be changed for the legacy carriers without changing the actual ACLR requirements. The change is backwards compatible and does thus not change the ACLR requirement for the types of carriers and scenarios within the scope of TS 36.

The ACLR table can be defined as show in table 3. For 5-20 MHz all TS 36 offsets are BWCS/2, so a change to (sub-) block edge as the basis for requirements is backwards compatible.

Table 8.1.3-1: Proposed modification to Base Station ACLR in paired spectrum
	Channel bandwidth of E-UTRA lowest (highest) carrier transmitted BWChannel [MHz] 
	BS adjacent channel centre frequency offset below the lower or above the upper edge
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	1.4, 3.0, 5, 10, 15, 20
	BWChannel/2
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

	
	1.5 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

	
	2.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	
	7.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	NOTE 1:
BWChannel and BWConfig are the channel bandwidth and transmission bandwidth configuration of the E-UTRA lowest (highest) carrier transmitted on the assigned channel frequency.

NOTE 2:
The RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.104 [6], with a chip rate as defined in this table.



Today TS 37.104 picks up the ACLR requirement through a reference to TS 36.104. The ACLR requirement with the new syntax in table 8.1.3-1 is now copied into TS 37.104 instead. 
================================== Next section =========================================

10.2
Required changes to TS36.104

Required changes in TS 36.104 are shown in Table 10.2-1.

Table 10.2-1 Required changes in TS 36.104

	Section
	Requirement
	Expected Changes in TS 36.104
	Note
	Status

	General Part

	5.5A
	Operating bands for CA
	Add Band 27 to Table 5.5-2. Intra-band contiguous carrier aggregation bands
	
	

	
	
	
	
	

	

	
	
	
	
	

	
	
	
	
	


================================== Next section =========================================
10.6
Required changes to TS37.104


Table 10.6-1: Required changes in TS 37.104
	Section
	Requirement
	Expected Changes in TS 37.104
	Note
	Status

	General Part

	6.6.4.1
	ACLR for E_UTRA
	Today TS 37.104 picks up the ACLR requirement through a reference to TS 36.104. The ACLR requirement is now copied into TS 37.104 instead and adapted to TS 37.104 syntax.
	
	


================================== End of TP =========================================
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