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1. 
Introduction

In RAN4#58, we proposed to define the RSTD measurement accuracy requirements when a UE operates in CA mode based on the conditions of a) whether the reference cell and neighbouring cell belong to the carrier; and b) the working status of the SCell (activated, deactivated, or non-configured). It was proposed that [1]
When the UE operates in CA mode, the UE shall meet the Rel-8/9 intra-frequency RSTD accuracy requirements for the RSTD measurements obtained from the following combinations:

· if both the reference cell and neighbouring cells are in the primary serving carrier

· if both the reference cell and neighbouring cells are in the same secondary serving carrier and the SCell is active

· if both the reference cell and neighbouring cells are in the same secondary serving carrier and the SCell is configured but not active

When the UE operates in CA mode, the UE shall meet the Rel-8/9 inter-frequency RSTD accuracy requirements for the RSTD measurements obtained from other carrier combinations that are not listed above.

A contribution [2] was presented in RAN4#58, discussing the impact of RF image on direct conversion receiver architecture for intra-band CA. The conclusion of the paper is that “the RF image of a primary or secondary serving cell will have a negative impact on the ability to measure PRS on the other component carrier”. That discussion leads us to consider adding one more condition, i.e., the CA type: intra- or inter CA, when defining the RSTD measurement accuracy requirements. 
2. Discussion
When a UE operates in CA mode, there will be two or more serving carriers, one is the primary serving carrier and the rest are the secondary serving carriers. These carriers may or may not belong to the same band. If all carriers belong to the same band, it is intra-band CA. Otherwise, it is inter-band CA (Note: If there are more than two carriers, there could be mixed intra-band and inter-band CA. In Rel-10 time frame, we will focus only on two carrier cases).

Two possible UE Rx architecture options are described in Table 5.3.3-1 in [3], which are shown in the following:

Table 1: Possible UE Architecture for the three aggregation scenarios

	Rx Characteristics

	Option 
	 Description (Rx architecture)
	Intra Band aggregation 
	Inter Band aggregation

	
	
	 Contiguous (CC) 
	Non contiguous (CC) 
	Non contiguous (CC) 

	A
	Single (RF + FFT + baseband) with BW>20MHz
	Yes
	-
	 

	B
	Multiple (RF + FFT + baseband) with BW≤20MHz
	Yes
	FFS
	Yes


Option A uses a single Rx chain for receiving and processing RF signals from both carriers. This architecture supports only intra-band contiguous CA. Option B uses two separate Rx chains, each one is responsible for receiving and processing RF signals from a single carrier. 
If the UE Rx architecture option A is used for supporting the intra-band CA, the RF image of a component carrier may have a negative impact on the ability to measure PRS on another component carrier, as discussed in [2]. It is for FFS on how much the impact will be. 

If the UE Rx architecture option B is used for supporting the intra- or inter-band CA, there would be no RF image problem, since separate Rx chains are implemented for receiving and processing RF signals from the component carriers separately. 

For intra-band CA, either Option A or Option B may be used. Because of the image problem of Option A, it is FFS on whether the same RSTD performance can be followed when a UE operates in CA mode in comparison with the UE not in CA mode.

For inter-band CA, only Option B can be used, as shown in the table. Since Option B does not have the image problem as Option A does, it is reasonable for a UE operates in inter-band CA mode to follow the same RSTD performance as the UE not in CA mode. In another word, RSTD accuracy requirements developed for UEs in single carrier mode can be re-used for UE in inter-band CA mode.
Based on above discussion, we should modify our previous proposal as follows:

Proposal 1: When the UE operates in inter-band CA mode, the UE shall meet the Rel-8/9 intra-frequency RSTD accuracy requirements for the RSTD measurements obtained from the following combinations:

· if both the reference cell and neighbouring cells are in the primary serving carrier

· if both the reference cell and neighbouring cells are in the same secondary serving carrier and the SCell is active

Proposal 2: When the UE operates in inter-band CA mode, the UE shall meet the Rel-8/9 inter-frequency RSTD accuracy requirements for the RSTD measurements obtained from the following combination (as proposed in [4]):

· if both the reference cell and neighbouring cells are in the same secondary serving carrier and the SCell is configured but not active

Proposal 3: It is for FFS when the UE operates in inter-band CA mode, with other carrier combinations that are not listed above, or when the UE operates in intra-band CA mode.
3. Conclusion

This contribution further discussed the RSTD measurement accuracy requirements when the UE operates in different types of the CA modes. It proposes:
Proposal 1: When the UE operates in inter-band CA mode, the UE shall meet the Rel-8/9 intra-frequency RSTD accuracy requirements for the RSTD measurements obtained from the following combinations:

· if both the reference cell and neighbouring cells are in the primary serving carrier

· if both the reference cell and neighbouring cells are in the same secondary serving carrier and the SCell is active

Proposal 2: When the UE operates in inter-band CA mode, the UE shall meet the Rel-8/9 inter-frequency RSTD accuracy requirements for the RSTD measurements obtained from the following combination:

· if both the reference cell and neighbouring cells are in the same secondary serving carrier and the SCell is configured but not active

Proposal 3: It is for FFS when the UE operates in inter-band CA mode, with other carrier combinations that are not listed above, or when the UE operates in intra-band CA mode.
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