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1 Introduction

The guard band for intra-band CA bandwidth class D was discussed in WI of 3DL CA for Band 41 in the last two RAN4 meetings. The following two options were proposed [1,2]:
· Option1: the nominal guard band should be defined as 0.05 max (BWchannel(lower_edge), BW channel(upper_edge));

· Option2: the nominal guard band should be defined as 0.05 max (BWchannel(i)), i=1,2,3;
In this contribution, the impact of nominal guard band on Tx and Rx core performances requirements is further analyzed. Based on analysis, way forward of guard band definition was proposed. 
2 Discussion
The option1 , i.e., defining guard band according to edge carries, define less guard band in cases where the bandwidth of edge carriers are narrow , e.g., the bandwidth of three aggregation component carriers are 10MHz, 20MHz and 15MHz in order of increasing carrier frequency. In this case, the guard band will be 0.75MHz. The guard band of option 2 will be 1MHz. The maximum difference between option 2 and option 1 is 0.25MHz. It has been recognized that less guard band will achieve more spectrum efficiency. However, the impact to both Tx and Rx requirements has to be considered to define the CA class D nominal guard band. 
2.1 Guard band impact to Tx requirements
Since CA class was separated for uplink and downlink, definition of nominal guard band for CA class D will only have impact to Tx requirement for UE support UL CA class D, i.e., 3UL CA. For UE only supports 3DL and1 UL in this 3DL CA for Band 41 WI, still maximum 1MHz nominal guard band will be assumed for the Tx requirements. 
Even though, UL CA class D is out of scope of current 3DL CA for band 41 WI, impact to transmission requirement needs to be considered to define the CA class D nominal guard band. For UE supports UL CA class D, the nominal guard band will have impact to UE transmission requirements. Based on the scaled SEM requirement according to aggregated channel bandwidth, relative MPR/A-MPR requirement will be defined based on nominal guard band. Without fully study of transmission requirement of CA class D, it is hardly to decide which of above options of guard band is sufficient for up to 60MHz aggregated channel bandwidth. However, it could be foreseen that additional 0.25MHz guard band of option 2 could be provide more implementation margin for UL CA class D UE, e.g., less MPR/A-MPR, to meet ACLR, EVM and SEM requirement. 

2.2 Guard band impact to Rx requirements
UE ACS requirement was specified in 3GPP together with the ACLR, based on system level co-existence simulations. ACS performance of LTE UE up to 10MHz bandwidth was equal to WCDMA UE ACS performance. In order to avoid very stringent selectivity requirements, the ACS requirement were relaxed for 15 and 20MHz UEs, i.e. 3dB relaxation for15MHz and 6dB relaxation for 20MHz. For CA class C UE, ACS requirement was further relaxed to 24dB due to increased aggregated channel bandwidth. For CA class D, ACS should be defined following the same principles, and the relaxation will be scaled with the aggregated channel bandwidth. Therefore, as baseline requirements of other receiver requirements, CA class D ACS requirement will not be defined according to nominal guard band.
The test of ACS for intra-band CA class D should be similar as the test of intra-band CA class C. But the test parameters of ACS for middle CC could be further studied. In this contribution we will analyse what is the impact of the nominal guard band to ACS test, so we only consider ACS test of the outmost edge CC. The three downlink CCs are all activated, and shall be configured at nominal channel spacing, shown as the figure 1.
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Figure 1 ACS test for intra-band CA class D with a 5 MHz interferer
And each component carrier is tested individually with its respective interferer, and the interferer frequency offset refers to the centre frequency of the adjacent CC being tested. 
In above example of ACS test setup, the option 1 nominal GB is 0.75MHz. The frequency offset between interferer and tested CC3 is same as Class A and C test. Therefore, configuring the scaled power of interference signal in Class D test according to aggregated channel bandwidth is feasible to verify the scaled ACS requirement. And for option2, additional 0.25MHz guard band will bring additional attenuation effect to the interference signal to facilitate UE to pass the above ACS test.  
From the above analysis, we can conclude that when the larger bandwidth carrier component is located in the middle of aggregated channel bandwidth, and the smaller bandwidth carrier component is at the edge of aggregated channel bandwidth, configuring the scaled interferer power in the CA class D test is feasible to verify the scaled ACS requirements. And when the nominal guard band is defined according option2, the ACS test will has further relaxed for the smaller bandwidth carrier component at the edge of aggregated channel bandwidth. So, additional guard band of option 2 will bring additional attenuation effect to the interference signal to facilitate UE to pass the above ACS test.
Similarly, for other receiver requirement, i.e., blocking, spurious response and inter-modulation, since the frequency offset of interference signal started from edge of aggregated channel bandwidth, additional guard band of option 2 will bring additional attenuation effect to the interference signal. 
3 Conclusion
Based on above analysis, the smaller nominal guard band of intra-band CA class D, may have negative impact to Tx performances, i.e., a large A-MPR may be required. For receiving requirements test, adapting both options of nominal guard band definition will verify the feasibility of configuring scaled interference power according to aggregated channel bandwidth in the test setup. Furthermore, the option 2 could provide additional attenuation effect to facilitate UE to pass the relative test. Therefore, 

Proposal: the nominal guard band should be set 0.05 max (BWChannel(i), i=1,2,3), for intra-band CA class D.
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