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1
Introduction

According to the agreed time plan for the CA WI [1] the BS RF aspects should proceed as follows:

RAN4 Ad-hoc #4 (October, 2010)): 
    -TP:s for the key RF requirements
    -Proposals for remaining RF requirements

Furthermore, at RAN4 #54 it was agreed that the findings related to BS RF will be captured within a new TR to be created for the CA WI. This report was revised to V0.3 in Madrid RAN4 Ad Hoc #56, ‎[2]. 

This tdoc discuss the CA BS TR 36.807 appendix B and TS 37.104 to track any changes needed due to the CA WI.

2
Discussion

The BS TR 36.808 Appendix B (36.104) and TS 37.104 are analyzed with regards to requirement changes and additions due to the 50 MHz TDD band 40 scenarios [3].
In general the current structure of the release-10 version of the TS 36.104 in the form of the approved TP:s in TR 36.808 and TS 37.104 is compatible with the 50 MHz scenario. One may instantiate the specifications with 50 MHz and get the necessary requirements.  The following sections discuss some configuration restrictions which do occur given the current status for the release-10 specifications.

The concept of aggregated channel bandwidth or RF bandwidth is used in TR 36.808 and TS 37.104.
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Figure 1: Definition of Aggregated Channel Bandwidth for contiguous carrier aggregation 
                TR 36.808
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Figure 2: Illustration of RF bandwidth related symbols and definitions for Multi-standard 
               Radio.

On the RX side requirements are so far stated per component carrier.

The core requirements are analyzed in this Tdoc. Performance requirements are not treated, but the impacts particular to 50 MHz aggregated channel bandwidth is limited since the same per carrier approach as been adopted when it comes top performance as for transmit and receive requirements.
2.1 Channel Bandwidth

TS 36.101 does not permit 1.4 MHz and 3 MHz channel bandwidth fir Band 40.
Table: E-UTRA channel bandwidth for Band 40

	E-UTRA band / channel bandwidth

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz

	40
	
	
	Yes
	Yes
	Yes
	Yes


This limits the number of configurations, beyond 40 MHz, in release-10 to:

· “20”+”10”+”20”, 

3 component carriers (CC)
· “20+”5”+”5”+”20”, 

4 CC
· “10”+”5”+”20”+”5”+”10”

5 CC

This is true since “20”+”15”+”20” is not possible in 50 MHz. It is clear the requirement 50 MHz aggregated channel bandwidth triggers the need for 3 component carriers. 

2.2 Channel Spacing

There are two 50 MHz configurations possible. A nominal configuration and a tight configuration. Note that all configurations have to be symmetrical due to approved text proposals related to TR 36.807.
Figure 2 shows a legacy configuration using carrier to carrier distances rounded down to the closest possible release-8 nominal configuration.
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Figure 3: 50 MHz aggregated bandwidth, nominal configuration
Figure 2 shows a tight, minimum spacing configuration with the small carriers moved to inner positions.
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Figure 4: 47.6 MHz aggregated bandwidth, tight, configuration
However, it is not possible to utilize the minimum packing to add another carrier unless carriers smaller than 5 MHz are introduced into the band.
2.3 Adjacent Channel Leakage power Ratio (ACLR)


Proper ACLR requirements will be generated for all “20”+”10”+”20” or  “20+”5”+”5”+”20” nominal or minimum carrier to carrier distance configurations, given the current TR 36.808, [2].

2.4 Operating band unwanted emissions

Proper UEM requirements will be generated for all “20”+”10”+”20” or  “20+”5”+”5”+”20” nominal or minimum carrier to carrier distance configurations, given the current TR 36.808, [2].

Table 1: UEM requirements for 50 MHz or close to 50 MHz configurations

	Configuration
	Aggregated Channel Bandwidth
	UEM requirement
TR 36.808
	UEM Requirement
TS 37.104

	“20”+”10”+”20” nominal
“20+”5”+”5”+”20” nominal
	50 MHz
	36.104 v9 5 MHz mask
	UEM for BC3 (and BC1)

	“20”+”10”+”20” minimum

“20+”5”+”5”+”20” minimum
	47,6 MHz
	36.104 v9 5 MHz mask
	UEM for BC3 (and BC1)


2.5
Reference sensitivity level
It is stated in TS 36.808 that in order to reduce the complexity of test configurations, the reference sensitivity power can be measured for each component carrier separately. The wanted signal power and SNR operating point is suggested to be the same as Rel-8. It is suggested to apply the existing throughput requirement to each carrier in this clause in case of CA.

Given the above the main impact from a 50 MHz requirement is that the number of component carriers to be tested increase to at least 3. This will increase the test time.
2.6 Other RX requirements 

The same comments as for section 2.5, the per component carrier requirement approach, apply for Dynamic range, In-channel selectivity, Adjacent Channel Selectivity (ACS) and narrow-band blocking, Blocking, Co-location with other base stations, Receiver spurious emissions and Receiver intermodulation
Given the above the main impact from a 50 MHz requirement is that the number of component carriers to be tested increase to at least 3. This will increase the test time.
2.7 TDD configurations in DL and UL

A few TDD configurations are analyzed with regards to the various requirements ad agreements reached so far in 3GPP RAN4. For equal aggregated BW:s of 40/40 MHz and 50/50 MHz  in DL/UL the situation is fairly clear, but there are a few observations to be made when it comes to the possibility of different aggregated TDD BW in DL and UL.
The first case is a 20 MHz PCell with UL and DL resources, a 10 MHz Scell1 with only DL resources and a 20 MHz Scell2 with UL and DL resources. The configuration is symmetric which is one requirement to avoid data on dc in baseband. 

The UE TX will have a very unfavorable allocation of RB with a gap between Pcell and Scell2. This is a 50 MHz configuration from a TX and RX and requirement point of view and therefore not part of release-10.
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Figure 5: TDD 50/40 MHz case 1

For the second case we have rearranged the BS CC, but this will then violate the symmetry condition and potentially create different aggregated BW:s in the TDD DL (50 MHz) and the TDD UL (40 MHz). Another option is to stick to a 50 MHz system, but then we will have a “gap” in the UL, which the UE will never use. Testing the BS also needs consideration. BS ACS requirements, for instance, are based on the concept of lowest and highest carrier and an edge. This is fine for the lowest 100 RB, but what does this mean for the 50 RB highest DL only carrier and its higher edge?
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Figure 6: TDD 50/40 MHz case 2
3
Conclusion

In general the current structure of the release-10 version of the TS 36.104 in the form of the approved TP:s in TE 36.808 and TS 37.104 is compatible with the 50 MHz scenario. 
One may instantiate the specifications with 50 MHz or 40 MHz aggregated bandwidth and get the necessary requirements.  
Some restrictions apply due to TS 36.101. Small carriers of 1.4 MHz and 3 MHz channel bandwidth are not allowed according to TS 36.101 for band 40. This limits the number of configurations, beyond 40 MHz, for the BS in release-10 to:

· “20”+”10”+”20”, 

3 component carriers (CC)

· “20+”5”+”5”+”20”, 

4 CC

· “10”+”5”+”20”+”5”+”10”

5 CC

Minimum carrier spacing can be used but will not allow more RB to be aggregated for the 50 MHz case. 

TR 36.807 requires all carrier aggregation configurations to be symmetric, i.e. 20+10+20 and not 20+20+10.
The UE report will furthermore restrict the number of component carriers to two and the aggregated channel bandwidth to 40 MHz in release 10.
For aggregated BW:s of 40/40 MHz and 50/50 MHz  in DL/UL,  that is the same aggregated BW in UL and DL the requirement status is fairly clear, but there are a few observations to be made. Asymmetric i.e. “20”+”20”+”10” MHz configurations might occur but are not allowed and the question of different aggregated bandwidth in TDD DL and UL needs to be resolved, particularly in terms of testing.
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