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1 Introduction
In the last RAN4 meeting in Dresden, RSTD minimum requirement for intra-frequency was discussed and agreed for rel-9. But for the CA UE in rel-10, some companies had different view on the PRS bandwidth definition for CA. So we studied the test parameters based on the minimum PRS channel BW for RSTD requirements by considering RF re-configuration for intra-frequency cases. So far, the agreed and main discussion points for RSTD in Rel-9/10 are as below.
· RSTD requirements for Rel-9 
· Test parameters are determined by the minimum BW between the serving cell channel BW, the reference cell and the measured neighbour cell PRS BW
· RSTD requirements for Rel-10 
· Non-CA cases : follow as the test parameters in rel-9
· CA cases: 
· Prohibit RF reconfiguration 
·  All cells(Pcell and Scell) activation case: FFS
· Secondary cell deactivation case & measCycleSCell is smaller than to 640ms: FFS
· Allow RF reconfiguration 

· Secondary cell deactivation case & measCycleSCell is larger than or equal to 640ms: FFS
· Option1: Secondary cell deactivation case & Reference cell and target neighbour cell belong to Scell: FFS
· Option2: Secondary cell deactivation case & One of Reference cell and target neighbour cell belong to Pcell: FFS
The purpose of this contribution is to verify the PRS BW for RSTD minimum requirement in Rel-10.
Based on the analysis of the listed scenarios, RAN4 can determine RSTD accuracy requirements in Rel-10 CA.
2 Test parameters for RSTD measurement accuracy
In the last RAN4 #62 meeting in Dresden, RAN4 agreed to study the RSTD requirement for CA in some listed cases, so we provide our analysis for the RSTD accuracy requirements for CA in intra-frequency bands. 

The related UE behavior is described inn the chapter 8.3.3.2.1 in TS36.133 as that UE may reconfigure receiver bandwidth when making measurements of cells on an SCC with deactivated Scell. And it is noted that the interruptions are allowed with up to 0.5% probability of missed ACK/NACK when the measCycleSCell is larger than or equal to 640 ms. Referring these sentence , we can see that the PRS BW is dependent on the RF retuning when Scell is deactivated scenarios. For easy analysis on this dependency, we classify as follows with related figures.
· Rel-9 & Non-CA for Rel-10

· CA for Rel-10

· intra-contiguous CA case (only 1 RF chain, worst case for CA)
· Intra-contiguous CA cases (each RF chain for Pcell and Scell)
· Intra-non-contiguous CA cases (each RF chain for Pcell and Scell)
1) Rel-9 & Non-CA for rel-10
For these cases, UE cannot do the RF re-configuration for RSTD accuracy measurement for intra-frequency cell since UE has only one RF chain to detect dedicated information data. For this reason, the minimum PRS BW should is determined from the serving cell channel BW, the reference cell and target neighbour cell as noticed in the RSTD accuracy requirement table in TS36.133 of Rel-9.
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Figure 1 Received restricted PRS data based on each PRS BW of Target cell and Reference cell

2) CA for rel-10
In the CA for rel-10, the measurement accuracy of RSTD between reference cell and target cell can be different depending on the UE RF capability such as to support intra- contiguous CA or to support intra-non-contiguous CA. We analyze RSTD accuracy requirements according to the UE RF capability.
The case of intra-contiguous CA has been discussed sufficiently in RF/RRM session with one RF chain by considering worst case. Thus, this case has same UE behaviour as that UE may reconfigure receiver bandwidth when making measurements of cells on an SCC with deactivated SCell. And 0.5% probability of missed ACK/NACK is also allowed by the interruption when the measCycleSCell is larger than or equal to 640 ms.    
2-1) intra-contiguous CA case (only 1 RF chain, worst case for CA)

· Prohibit RF reconfiguration 
·  All cells(Pcell and Scell) activation case: 
UE should receive dedicated data from all cells using one RF chain, and also UE should measure PRS without RF re-configuration, so UE receiver bandwidth is fixed by Scell+ Pcell channel bandwidth (e.g. 6MHz) as follow figure 2.  

( To determine minimum PRS bandwidth for RSTD requirements, we should consider serving cell, reference cell and target neighbour cell as rel-9. 
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Figure 2 PRS transmission BWs between serving cell, Reference cell and target neighbour cell in intra-contiguous CA when All cells are activated
· Secondary cell deactivation case & measCycleSCell is smaller than to 640ms: 

In this scenario, UE also do not allow RF re-configuration, so UE receiver bandwidth is fixed by Scell+ Pcell channel bandwidth (e.g. 6MHz) as follow figure 2.

( To determine minimum PRS bandwidth for RSTD requirements, we should consider serving cell, reference cell and target neighbour cell as rel-9. 
In two scenarios, one raised issue is how to define serving cell channel BW for minimum PRS BW. As figure2, UE receives PRS with asynchronous channel bandwidth in reference cell and target cell. In this case, some PRS data region cannot use for performing the RSTD measurement accuracy in reference cell and target cell as figure 3. Therefore, Scell’s PRS BW can be defined as serving cell’s PRS BW.
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Figure 3 PRS minimum BW definition between serving cell, Reference cell and target neighbour cell in intra-contiguous CA
Observation 1: To determine minimum PRS bandwidth for RSTD requirements, we should consider serving cell, reference cell and target neighbour cell as rel-9 when UE do not allow RF re-configuration.

Observation 2: serving cell PRS BW is defined as Pcell or Scell’s PRS BW when UE do not allow RF re-configuration.
· Allow RF reconfiguration 

· Secondary cell deactivation case & measCycleSCell is larger than or equal to 640ms:
In this scenario, UE allows RF re-configuration, so UE receiver bandwidth can be changed with two options as following figure 4, 5 and 6.
· Option 1: For PRS measurement, UE only considers Pcell ans Scell’s channel bandwidth to re-configure RF operating channel bandwidth. 
( To determine minimum PRS bandwidth for RSTD requirements, we should consider serving cell, reference cell and target neighbour cell as rel-9.
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Figure 4 Considering Pcell & Scell for UE RF retuning when Scell deactivated & measCycleSCell >= 640ms
When RF re-configuration is allowed, UE only considers Pcell and Scell as option1, that is, received PRS BW is restricted by serving cell (Pcell or Scell) channel BW. the minimum PRS bandwidth for RSTD requirements is dependent on the minimum PRS BW among the serving cell, reference cell and target neighbour cell as rel-9. 
However, when UE considers Pcell and Reference/Target cell’s channel bandwidth to re-configure RF operating channel bandwidth as option2, two scenarios can be considered as follows,
· Option 2: For PRS measurement, UE can consider Pcell and Reference/Target cell’s channel bandwidth to re-configure RF operating channel bandwidth. ( Two cases occur 
Option2-1) Secondary cell deactivation case & both Reference cell and target neighbour cell belong to Scell as figure 5. 
( To determine minimum PRS bandwidth for RSTD requirements, UE can consider only reference cell and target neighbour cell.
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Figure 5 Option 2-1 when Scell deactivated & both reference cell and target neighbour cell belong to Scell
From figure 5, we can see that there is no restriction to receive PRS in reference cell and target neighbour cell, so the minimum PRS bandwidth for RSTD requirements can be determined between reference cell and target neighbour cell.

From figure 6, we can see that there is some restriction region by P cell’s channel BW to receive PRS in reference cell, so the minimum PRS bandwidth for RSTD requirements is dependent on the minimum PRS BW among the serving cell, reference cell and target neighbour cell as rel-9.
Option2-2) Secondary cell deactivation case & One of Reference cell and target neighbour cell belong to Pcell as figure 6.
( To determine minimum PRS bandwidth for RSTD requirements, we should consider serving cell, reference cell and target neighbour cell as rel-9.
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Figure 6 Option 2-2 when Scell deactivated & one of reference/target cell belong to Pcell
Therefore, we can make observation as follows.
Observation 3: When the Scell is deactivated & both Reference cell and target neighbour cell belong to Scell, the parameter of minimum BW is determined between the reference cell and the measured neighbour cell PRS BW. The other cases are same as Rel-9.
2-2) Intra-contiguous CA cases (each RF chain for Pcell and Scell)
· Prohibit RF reconfiguration 
·  All cells (Pcell and Scell) activation case: Each CC’s RF operation is independent for each RF chain. So to receive information data and PRS measurement, UE cannot re-tune each RF when all cells are activated.  
· To determine minimum PRS bandwidth for RSTD requirements, we should consider serving cell, reference cell and target neighbour cell as rel-9.
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Figure 7 PRS minimum BW definition between serving cell, Reference cell and target neighbour cell in intra-contiguous CA with each RF chain
· Allow RF reconfiguration 

· Secondary cell deactivation case & both Reference cell and target neighbour cell belong to Scell: 
This scenario is similar to Option2-1 in intra-contiguous CA scenarios, because only Scell the channel BW can be changed for PRS measurement.
· To determine minimum PRS bandwidth for RSTD requirements, UE considers only reference cell and target neighbour cell.
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Figure 8 PRS minimum BW definition when Scell deactivated & both reference/target cell belong to Scell cell in intra-contiguous CA with each RF chain
· Secondary cell deactivation case & One of Reference cell and target neighbour cell belong to Pcell:
This scenario is also similar to Option2-2 in intra-contiguous CA scenarios, because only Scell channel BW can be changed for PRS measurement.
( To determine minimum PRS bandwidth for RSTD requirements, we should consider serving cell, reference cell and target neighbour cell as rel-9.
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Figure 9 PRS minimum BW definition when Scell deactivated & one of reference/target cell belong to Pcell cell in intra-contiguous CA with each RF chain
2-3) Intra-non-contiguous CA cases (each RF chain for Pcell and Scell)
· Prohibit RF reconfiguration 
·  All cells(Pcell and Scell) activation case: 
Same as Intra-contiguous CA which each CC has one RF chain.
( To determine minimum PRS bandwidth for RSTD requirements, we should consider serving cell, reference cell and target neighbour cell as rel-9.
· Allow RF reconfiguration 

· Secondary cell deactivation case & Reference cell and target neighbour cell belong to Scell:
Same as Intra-contiguous CA which each CC has one RF chain

( To determine minimum PRS bandwidth for RSTD requirements, UE considers only reference cell and target neighbour cell
· Secondary cell deactivation case & One of Reference cell and target neighbour cell belong to Pcell:
Same as Intra-contiguous CA which each CC has one RF chain
( To determine minimum PRS bandwidth for RSTD requirements, we should consider serving cell, reference cell and target neighbour cell as rel-9.
In the other UE RF capability, we can see as follow,

Observation 4: Considering all UE RF capability for CA RSTD measurement accuracy, the same methodology to determine minimum PRS channel BW for CA is used for PRS measurement regardless of UE RF capability. RSTD accuracy is only impacted by RF re-tuning possibility in which the Reference cell and Target cell belong to Pcell or Scell. 
3 Conclusion

In this contribution, we presented some possible scenarios according to UE RF capability and also where is the reference cell and target cell belong to Pcell or Scell.  Based on the analysis, we provide three proposals to perform the RSTD measurement accuracy for CA. 
Proposal 1: When All CC are activated, we should consider serving cell, reference cell and target neighbour cell as rel-9 when UE does not allow RF re-configuration.
Proposal 2: Serving cell PRS BW is defined as Pcell or Scell’s PRS BW when UE does not allow RF re-configuration.\

Proposal 3: When the Scell is deactivated & both Reference cell and target neighbour cell belong to Scell, the parameter of minimum BW is determined between the reference cell and the measured neighbour cell PRS BW. The other cases are same as Rel-9.
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