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1. Introduction

A proposal to introduce A-MPR for allocations in the uplink frequency range 718 – 728 MHz of Band 28 to protect DTV was agreed to be considered [1].  This contribution provides simulation and measurement results to support this proposal as well as discussion about how to include this in the specifications.
2. Discussion  
2.1. Background

In the current specifications, NS_17 is defined for Band 28 to enable 5 and 10 MHz channels with uplink frequencies located between 718 MHz and 748 MHz to protect DTV from 470 – 710 MHz at a level of -26.2 dBm/6 MHz.  No A-MPR is allowed.  The intention is that the upper duplexer for Band 28 would be used to provide attenuation into DTV at 710 MHz so that power backoff would not be necessary.  Subsequently, carrier aggregation between Band 18 and Band 28 was also defined in the specifications.  However, due to filter feasibility concerns the carrier aggregation between Band 18 and Band 28 is only defined under a limited frequency range within Band 28; namely, it is only defined for the lower portion of Band 28 from 703 – 733 MHz in the uplink and 773 – 803 MHz in the downlink.  Such a quadplexer covering the lower portion of Band 28 would not be capable of providing any attenuation into the DTV band at 710 MHz since the upper portion of the DTV band extends into the passband of the filter.  Therefore, further side conditions and limitations were defined in the CA UE coexistence requirements such that the UE is only required to meet the DTV emission limit for reduced RB allocations in the uplink in the inter-band CA UE coexistence table.
Excerpt from Table 6.6.3.2A-0 of TS 36.101

NOTE 23:
This requirement is applicable for 5 and 10 MHz E-UTRA channel bandwidth allocated within 718-728MHz. For carriers of 10 MHz bandwidth, this requirement applies for an uplink transmission bandwidth less than or equal to 30 RB with RBstart > 1 and RBstart<48.
This same side condition with RB restrictions applies both in single carrier Band 28 when the uplink carrier is within 718 – 728 MHz. 
Excerpt from Table 6.6.3.2-1 of TS 36.101

NOTE 34:
This requirement is applicable for 5 and 10 MHz E-UTRA channel bandwidth allocated within 718-728MHz. For carriers of 10 MHz bandwidth, this requirement applies for an uplink transmission bandwidth less than or equal to 30 RB with RBstart > 1 and RBstart<48.

On the other hand, when NS_17 is signaled by the network, the same emission requirements of -26.6 dBm/6 MHz applies over the same frequency range 470 – 710 MHz.  However, no side condition is provided.  Therefore, the NS_17 requirement without side condition takes precedence if it is signaled by the network.  Note that the NS_17 requirement if signaled in the Band 28 cell is also inherited and applies to the UE in CA_18-28 configuration if the uplink is in Band 28 and would not be possible to meet.  Practically speaking this implies that NS_17 cannot be signaled in cells where CA_18-28 might be configured with uplink in Band 28 for a carrier in the 718 – 728 MHz uplink frequency range.
Recently, with the introduction of an NS versioning feature, it is now possible to update NS_17 in a way to address these shortcomings as well as to enable the possibility of A-MPR in the UE to comply with emission requirements.  The objectives are as follows

1. Create A-MPR table instead of RB restrictions,
2. Allow this A-MPR only when operating in CA_18-28

We treat these two objectives in the following sections.

2.2. A-MPR

A-MPR requirements were derived based on simulation and measurement.  The simulation results are shown below for 10 MHz.  No A-MPR is needed for 5 MHz.
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These simulation results were then adjusted by measurements

	RB start
	L_crb
	A-MPR

	
	
	PA 1
	PA 2
	PA 3
	Sim

	0
	1
	2.1
	2.6
	3.4
	2

	1
	1
	0
	0
	0
	0

	0
	3
	0.5
	0.1
	0
	0.5

	0
	4
	0
	0
	0
	0

	0
	32
	0
	0
	1.3
	0

	0
	36
	0
	0
	1.3
	0.5

	0
	45
	0.5
	0
	2.2
	1

	0
	50
	1.5
	0
	3.4
	2

	10
	40
	0
	0
	1.2
	0

	7
	40
	0
	0
	1.2
	0


Finally, an A-MPR table is proposed.

	10 MHz channel bandwidth

	RB_start
	0 – 1
	0 – 6
	48 – 49

	L_crb
	≤ 3
	> 30
	≤ 3

	A-MPR
	≤ 3
	≤ 2
	0


2.3. Modification of NS

With the introduction of NS versioning, it is now possible to modify NS definitions in future releases beyond when they are first created.  The novelty in this particular scenario is that while the emission requirement is constant, the A-MPR backoff should only be allowed under the condition that the UE is operating in CA_18A-28A with 10 MHz uplink in Band 28 between the frequency ranges 718 – 728 MHz.  If the UE is operating single carrier Band 28, then the filter provides sufficient rejection such that A-MPR is not allowed.  If the UE is operating in CA_18-28, but with uplink in Band 18, then there is no issue with DTV coexistence.  If the UE is operating in CA_18-28 with uplink of 5 MHz in Band 28, then no A-MPR is needed.  If the UE is operating in CA_18-28 outside of the range 718 – 728 MHz, then there is no such allocation of Band 28 below 718 MHz in Japan, and above 728 MHz there is only enough frequency for a 5 MHz channel since CA_18-28 is limited to 703 – 733 MHz in Band 28.
Two options are considered for how to include this A-MPR table in the specifications for CA_18-28.  For either option, we note that it is possible to remove the general requirement 470 – 710 MHz DTV in the UE coexistence table for both single carrier Band 28 and for CA_18-28 since this will be covered by NS_17.  The general requirement for single carrier enables a case, if NS_17 is not signaled, whereby the UE would only be compelled to meet the emission requirement with RB scheduler restrictions that are unnecessary.  Therefore, it should be removed.
NS_17 was created for use in Japan where DTV extends up to 710 MHz.  Therefore, it is intuitive to modify NS_17 appropriately to include the A-MPR table.  However, directly adding the A-MPR table to NS_17 for frequency ranges 718 – 728 MHz would not be a preferred solution since it would enable A-MPR backoff even in single carrier operation.  Therefore, it is necessary to add a condition that A-MPR is only allowed when the UE is operating in CA_18-28 with uplink in Band 28.  However, the A-MPR associated with NS has so far not been conditionally applied to inter-band CA.  NS has only been applied to single carrier and carried over to inter-band CA.
The second option is to create a new CA_NS.  However, the CA_NS is siginaled in additionalSpectrumEmissionsSCell-r10 only for the case of a SCell uplink and only for intra-band CA in the current specifications.  Therefore, more extensive changes may be needed.
3. Conclusion
This contribution provides a study and discussion of A-MPR for Band 28 to protect DTV in Japan when operated in CA_18-28.  In addition to the A-MPR table, a discussion is provided about how to capture this in the specification since the A-MPR should only be allowed for specific conditions.
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