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1 Introduction

In RAN4#72, delta values for CA_B1_B28 were agreed [1].  Only remaining issue for this combination is MSD requirement for Band 1 REFSENS.  This contribution proposes flexible requirements for CA_B1_B28, which achieves efficient usage of operator’s spectra.
2 Background and Proposal
As described in [1], delta values were agreed as following;
Table 2-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-28A
	1
	0.3

	
	28
	0.6


Table 2-2: ΔRIB 

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB [dB]

	CA_1A-28A
	1
	0

	
	28
	0.2


This agreement means that RAN4 agreed inclusion of HTF (Harmonic Trap Filter) as a working assumption for CA_B1_B28.  However, we still believe that flexibility should be left whether HTF is implemented or not.

Observation: Working assumption was agreed to include HTF in RAN4#72.
However, 

Proposal: Implementation flexibility should remain according to operators’ and/or vendors’ needs.

We never know whether there are some operators who will suffer from 3rd harmonic problem in Region 1 so far.  However, one thing it is certainly recognized is HTF is NOT needed when we take a look at frequency assignments in Japan.  Considering both situations, RAN4 requirements should have flexibility, namely, RAN4 requirements should not force implementation architecture. 

3 How to achieve flexibility?
Implementation flexibility can be achieved as following approach;

Table 7.3.1A-0a: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions)

	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_3A-8A4
	3
	
	
	
	N/A
	N/A
	N/A
	FDD

	
	8
	
	
	N/A
	N/A
	
	
	

	CA_4A-12A5,6
	4
	[-89.2]
	[-89.2]
	[-90]
	[-89.5]
	[-89]
	[-88.5]
	FDD

	
	12
	
	
	-96.5
	-93.5
	
	
	

	CA_4A-17A5,6
	4
	
	
	[-90]
	[-89.5]
	
	
	FDD

	
	17
	
	
	-96.5
	-93.5
	
	
	

	CA_2A-4A-12A5
	2
	
	
	-97.7 
	-94.7
	-92.9
	-91.7
	FDD

	
	4
	
	
	[-90]
	[-89.5]
	[-89]
	[-88.5]
	

	
	12
	
	
	-96.5
	-93.5
	
	
	

	CA_4A-4A-12A5
	4
	
	
	[-90]
	[-89.5]
	[-89]
	[-88.5]
	FDD

	
	12
	
	
	-96.5
	-93.5
	
	
	

	CA_4A-5A-12A5
	4
	
	
	[-90]
	[-89.5]
	[-89]
	[-88.5]
	FDD

	
	5
	
	
	-97.5
	-94.5
	
	
	

	
	12
	
	
	-96.5
	-93.5
	
	
	

	CA_4A-12B5
	4
	
	
	[-90]
	[-89.5]
	[-89]
	[-88.5]
	FDD

	
	12
	
	
	-96.5
	-93.5
	
	
	

	CA_18A-28A7
	18
	
	
	-100
	-97
	-95.2
	
	FDD

	
	287
	
	
	-94
	-92.5
	
	
	

	CA_1A-28A5, 6
	1
	
	
	[-90]8
	[-89.5] 8
	[-89] 8
	[-88.5] 8
	FDD

	
	28
	
	
	-94
	-92.5
	
	
	

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.
NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1

NOTE 3:
The signal power is specified per port

NOTE 4:
No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 apply).

NOTE 5:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 3rd transmitter harmonic is within the downlink transmission bandwidth of a high band.  

NOTE 6:
The requirements should be verified for UL EARFCN of the low band (superscript LB) such that 
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NOTE 7:
Supported frequency range of Band 28 for this CA configuration is limited as specified in Table 5.5A-2.
NOTE 8:
As exceptions, these requirements do not apply for terminals whose TIB, c for Band 28 is less than or equal to 0.3 dB.


The intention of adding NOTE8 is following assumption;

· Terminals whose TIB, c for Band 28 is less than or equal to 0.3 dB can be understood as UE without HTF.
· Terminals whose TIB, c for Band 28 is more than 0.3 dB can be understood as UE with HTF.
By adding NOTE8 in Table 7.3.1A-0a of TS36.101, one can find that CA_B1_B28 terminal which does not implement HTF can apply exceptions, namely, the terminal does not need to satisfy MSD requirements in Table 7.3.1A-0a.  On the other hand, when HTF is implemented for CA_B1_B28 terminal, MSD requirement shall apply.  NOTE8 is the only answer to achieve flexibility of implementation for terminals which support CA_B1_B28.
4 Conclusion

3rd harmonic issue for CA_B1_B28 has been discussed in RAN4 for a long time.  Although working assumption to include HTF was agreed in RAN4#72, we believe that implementation flexibility should be guaranteed from perspective of RAN4 requirements.  We show how to achieve it in section 3 and the exception can answer operators’ and/or vendors’ needs whether HTF should be implemented or not.  TP for TR36.851 is proposed to approve to finish this WI.
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6.2.1.1.4
Maximum sensitivity reduction for Band 1
When Band 1 DL is operated simultaneously with Band 28 UL there is a potential self-interference situation as the third harmonic of Band 28 UL will be on the same frequency range as the Band 1 DL. It is agreed that 3GPP will set the limit for this interference by specifying maximum sensitivity degradation (MSD) in TS 36.101 [4].  After intensive discussion in RAN4, required MSDs are specified in Table 6.2.1.1.4-1. 
Table 6.2.1.1.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions)

	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_1A-28A5,6
	1
	
	
	[-90]7
	[-89.5] 7
	[-89] 7
	[-88.5] 7
	FDD

	
	28
	
	
	-96.5
	-93.5
	
	
	

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A of TS36.101.
NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1

NOTE 3:
The signal power is specified per port

NOTE 4:
No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 of TS36.101 apply).

NOTE 5:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 3rd transmitter harmonic is within the downlink transmission bandwidth of the high band.  

NOTE 6:
The requirements should be verified for UL EARFCN of the low band (superscript LB) such that 
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NOTE 7:
As exceptions, these requirements do not apply for terminals whose TIB, c for Band 28 is less than or equal to 0.3 dB.


<End of TP>
