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1 Introduction
In previous meeting it was proposed [1] to study B28 overprovisioning to be able to use lower B28 duplexer in Japan when DTV up to 710MHz needs to be protected by -26.2dBm/6MHz. This contribution presents our analysis and suggestions how to handle this issue. 
2 Discussion
The pictures taken from [1] illustrate the situation.
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Vendors were asked to provide the following information:

In order to specify PUCCH overprovisioning for Band 28 operation, below three steps would be necessary:

· Simulation results from multiple UE vendors

· The numbers of RBs which have to be shifted (Decide Blank region)

· The numbers of RBs which can be contiguously assigned (Full RB allocation cannot be done)

3 Simulations

Basic 3GPP simulation assumptions were used. 3MHz, 5MHz and 10MHz CC’s were simulated. 3 different PA’s were used in the analysis.
	CC BW
	Max RB allocation
	PUCCH overprovisioning

	3MHz
	15
	Not needed

	5MHz
	25
	Not needed

	10MHz
	30
	RBstart=1 ok


Table 1 Simulation results

Based on our results, no restrictions are needed for 3MHz and 5MHz CC. In case on 10MHz CC some restrictions are needed. 1RB PUCCH overprovisioning is needed. For practical reasons, RBstart=0 should not be used for contiguous RB allocation either. A maximum of 30RB’s could be contiguously allocated starting from RBstart=1. 
Next we look at the current NS_17 specification.
-------------------------------------------------------------------36.101-------------------------------------------------------

6.6.3.3.10 
Minimum requirement (network signalled value “NS_17”) 

When “NS_17” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3.10-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.3.1-1 from the edge of the channel bandwidth.

Table 6.6.3.3.10-1: Additional requirements 

	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 
	Note

	
	5, 10 MHz
	
	

	470 ≤ f ≤ 710
	-26.2
	6 MHz
	1

	NOTE 1:
Applicable when the assigned E-UTRA carrier is confined within 718 MHz and 748 MHz and when the channel bandwidth used is 5 or 10 MHz.


------------------------------------------------------------------36.101--------------------------------------------------
Current NOTE1 does not prohibit using lower B28 duplexer. It is actually pretty difficult if not impossible to find a way to define a new BS side restriction such as allowed RB allocation without implicitly affecting current NS_17 requirement. This is different to for instance B1 PHS modification that was done recently for 15MHz and 20MHz CC’s. Difference is that in case of B1 there was no requirement for the case when 15MHz and 20MHz CC’s are located at B1 lower edge. Thus it was possible to add a new RB restriction. In case of B28 there already is a note (NOTE1) for the frequency range that should be addressed by B28 overprovisioning.
Even B28 was created under assumption of dual duplexer implementation; we are against defining rules in 36.101 that explicitly state different requirements according to duplexer arrangement.
One of the alternatives could be to have additional conditions to allow the operation of lower B28 duplexer defined in TR. Operator who is interested in operation lower B28 duplexer could use those restrictions in their BS scheduler. What makes this problematic is that this would not be part of specification; thus an operator would need to rely that UE’s compliant with current NS_17 will meet the emission limits with RB restrictions also in case when lower part of B28 duplexer is used. As an example, the following amendment could be used: 
The requirements in Table 6.6.3.3.10-1 apply with the additional restrictions specified in Table 6.6.3.3.10-2 when the E-UTRA carrier is confined within 718MHz and 733MHz.
Table 6.6.3.3.10-2: RB restrictions for additional requirement (PHS).

	10 MHz channel bandwidth 

	RBstart
	0
	1-48
	49

	LCRB
	N/A
	≤Min(30, 49-RBstart)
	N/A


4 Conclusions

Conditions to allow the operation of B28 lower duplexer in Japan were analysed. The simulation results are shown below.
	CC BW
	Max RB allocation
	PUCCH overprovisioning

	3MHz
	15
	Not needed

	5MHz
	25
	Not needed

	10MHz
	30
	RBstart=1 ok


We find it difficult to amend current specification. Instead, conditions that allow the operation of lower duplexer could be defined in TR.
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