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Introduction

In RAN4#71, some clarifications were made to the AAS work item scope with respect to the support of multi-band operation of AAS base station [1]. However, the feedback from the group seemed that it is possible to specify the support of multi-band operation for AAS in Rel-12 timeframe. 

In this contribution, we provided further views on the support of multi-band operation for AAS BS, in particular pointing out what potentially new requirement work is needed. 

Discussion

Core Requirements Aspect

Rel-12 AAS work item (RP-130373) mentioned “All the existing features and the on-going features, such as carrier aggregation, operations in non-contiguous, operations in multiple-band, will be covered in the specifications for AAS BS.”
Firstly, let’s look at the synergy in the radio architecture between a MB-MSR BS and an AAS BS. This is shown in Figure 1. One observation that can be made is that transceiver implementation is different. By using a software controlled transceiver implementation, it is possible to switch between MB-MSR and AAS mode.   This means that a BS that supports MB and AAS (we called it MB-AAS) is required to fulfil two distinct sets of requirements. 
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Figure 1: Radio Architecture of MB-MSR and AAS BS
Figure 1 also shows that with more integrated BS radio configuration or implementation, the mapping of RF signals of operating bands to antenna connector(s) will become more complex. In some cases, the RF signal of the other band should be terminated in order to meet the requirement specified for the wanted band. In this case, the AAS beam is designed based on per-band principle. 

In addition, the issue of separate antenna and shared antenna connector for MB-MSR is currently not entirely clear in the specifications [2 - 5]. With additional AAS-mode operation, issue such as separate AAS connectors per band or shared AAS connectors for all bands, needs to be carefully considered. It is possible to introduce AAS conducted requirements on a per-band basis but this requires further evaluation on some key requirements like unwanted emission, in-band and out-of-band blocking and intermodulation. This is given in Table 1. 

Table 1: MB-MSR key RF requirements

	MB-MSR RF requirements

	　
	In-band requirements
	Out-of-band requirements

	TX
	Base station output power
	Transmitter spurious emissions

	
	Output power dynamics
	Co-existence and co-location

	
	Transmitted signal quality
	　

	
	Operating band unwanted emissions
	　

	
	ACLR/CACLR
	　

	
	Transmitter intermodulation
	　

	RX
	REFSENS
	Out of band Blocking

	
	Dynamic range
	Receiver spurious emission

	
	In band selectivity and blocking
	　

	
	Receiver intermodulation
	　

	
	In channel selectivity
	　


We can accept the principle that for AAS BS, most of the conducted requirements can be adapted from the MSR specification TS 37.104, if support of multi-band operation is specified. This will require RAN4 to carefully evaluate and adapt those key requirements in Table 1 to ensure that the MB-AAS can meet those requirements.    
Secondly, multi-band feature introduce the exclusion area, where for MB-MSR operation, the joint areas of UEM/ACLR frequency domain in each band should be excluded. This would need to be investigated for MB-AAS case. 
Thirdly, additional receiver desensitisation is allowed for MB operation, e.g. in Table 7.4.1-1 of [5]:
“For a BS capable of multi-band operation, “x” in Note 2, 3, 4 apply in case of interfering signals that are in the in-band blocking frequency range of the operating band where the wanted signal is present. For other in-band blocking frequency ranges of the interfering signal for the supported operating bands, “x” is equal to 1.4 dB.”

Test Requirements Aspect

One important consideration for MB-AAS is the formulation of test configurations. In MB-MSR case, a lot of discussions were carried out to formulate the MB-MSR TCs. The other key development work for multi-band is:
- Manufacturer declaration, where new parameters need to be declared to support MB operation. 

- RF requirements to antenna mapping consideration is needed to devise the test case for MB-AAS

- RF frequency channels needed to test.   

Conclusions

In this contribution, we provided some further views on the feasibility of supporting multi-band operation for AAS base station. Although it is feasible to adapt existing requirements to cater for MB-AAS requirements, it is not a straightforward process. Hence, out preference is to postpone the MB-AAS work to Rel-13 timeframe. 
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