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1 Introduction

In last meeting PRS bandwidth definition for meeting RSTD accuracy requirement under HO and PCell changing was discussed. But no conclusion has been reached. In current TS36.133 the following cases are specified in RSTD measurement requirement for HO and PCell changing:

· intra-frequency handover (non CA)
· inter-frequency handover (non CA)
· PCell changing for CA
In this contribution we discuss the above PRS bandwidth issues and provide corresponding proposals for standardizing. 
2 Discussion
2.1 Applicable PRS BW for RSTD measurement requirement under intra-frequency HO (Non CA)
In current TS36.133 the RSTD measurement requirement under intra-frequency HO is specified as,

-----------------------------------------------------------Other sections omitted----------------------------------------------------------

If the intra-frequency handover occurs while intra-frequency RSTD measurements are being performed then the UE shall complete the ongoing OTDOA measurement session. The UE shall also meet the intra-frequency OTDOA measurement and accuracy requirements. However in this case the RSTD measurement period (
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-----------------------------------------------------------Other sections omitted----------------------------------------------------------

In last meeting, a CR ‘RSTD accuracy requirements under intra-frequency HO’ [1] is agreed for R10. As the RSTD measurement accuracy depends on not only the reference cell and measured neighbour cell PRS BW but also the serving cell channel BW. Regardless of HO, the PRS BW of reference cell and measured neighbour cell will not change since the RSTD measurement after HO is still the ongoing measurement session before HO. The only possible change is that the channel BW of new serving cell (PCell in non-CA case) after HO is different from the channel BW of old serving cell before HO. Thus it is reasonable to make a limitation that the applicable PRS BW for meeting intra-frequency RSTD accuracy requirement should be no larger than the minimum channel BW of all PCells during the RSTD measurement period.
Based on the analysis in R4-126276 [2], the proposal of R11 intra-frequency RSTD measurement accuracy requirement is:
Applicable PRS BW for meeting R11 intra-frequency RSTD measurement accuracy requirement (non CA) is ‘Minimum bandwidth between the serving cell channel bandwidth, reference cell and the measured neighbour cell PRS bandwidth’.
Thus, for R11 intra-frequency HO the applicable PRS BW for meeting the RSTD measurement accuracy requirement should be no larger than the minimum channel BW of all PCells during the RSTD measurement period.

Proposal 1: For R11 intra-frequency HO the applicable PRS BW for meeting the RSTD measurement accuracy requirement should be no larger than the minimum channel BW of all PCells during the RSTD measurement period.
2.2 Applicable PRS BW for RSTD measurement requirement under inter-frequency HO (Non CA)

In current TS36.133 the RSTD measurement requirement under inter-frequency HO is specified as,

-----------------------------------------------------------Other sections omitted----------------------------------------------------------
If the inter-frequency handover occurs while inter-frequency RSTD measurements are being performed, and the inter-frequency carrier on which RSTD is measured becomes the new serving carrier frequency after the inter-frequency handover, the UE shall complete the ongoing OTDOA measurement session. The UE shall also meet the inter-frequency OTDOA measurement and accuracy requirements. However in this case the RSTD measurement period (
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-----------------------------------------------------------Other sections omitted----------------------------------------------------------
Regarding inter-frequency RSTD measurement, there are two types of cases as below:

· Type 1: When inter-frequency RSTD measurements are performed over the reference cell and neighbour cells, which belong to the inter-frequency carrier frequency f2.

· Type 2: When inter-frequency RSTD measurements are performed over the reference cell and the neighbour cells, which belong to the serving carrier frequency f1 and the inter-frequency carrier frequency f2 respectively. 

The inter-frequency HO in current requirement is defined as: ‘the inter-frequency carrier on which RSTD is measured becomes the new serving carrier frequency’. 

For type1, the applicable PRS BW for meeting RSTD accuracy requirement is not limited by the old serving cell channel BW before this inter-frequency HO, but the new serving cell channel BW after inter-frequency HO shall be involved because the inter-frequency carrier on which RSTD is measured becomes the new serving carrier frequency. Thus for inter-frequency HO the applicable PRS BW for meeting RSTD accuracy requirement should be no larger than the channel BW of all the PCells on whose carriers RSTD measurement is performed during the RSTD measurement period.
For type2, the applicable PRS BW for meeting the RSTD accuracy requirement is always limited by serving cell channel BW as discussed in [2].
Based on the analysis on type1 and type2, the proposal is:
Proposal 2: For inter-frequency HO the applicable PRS BW for meeting RSTD accuracy requirement should be no larger than the minimum channel BW of those PCells on whose carriers RSTD measurement is performed during the RSTD measurement period.
2.3 Applicable PRS BW for RSTD measurement requirement under PCell changing (CA)

For CA, RSTD measurement requirement is specified in three cases. In this section we discuss them one by one.
· RSTD measurement only on primary component carrier

In current TS36.133, the RSTD measurement under PCell changing for this case is:

-----------------------------------------------------------Other sections omitted----------------------------------------------------------
If the PCell is changed, regardless whether the primary component carrier is changed or not while the RSTD measurements are being performed on cells belonging to the primary component carrier, then the UE shall complete the ongoing OTDOA measurement session. In case of change of the primary component carrier, the requirements shall apply only if the primary component carrier is swapped with the currently configured secondary component carrier. The UE shall also meet the OTDOA measurement and accuracy requirements for the primary component carrier. However in this case the total RSTD measurement period (
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-----------------------------------------------------------Other sections omitted----------------------------------------------------------
As analyzed in [2], the applicable PRS BW for meeting CA RSTD accuracy requirement is limited by channel BW of the PCell. If the PCC is not changed after PCell changing, the new PCell channel BW will also be involved in considering applicable PRS BW. If PCC is swapped with the currently configured SCC after PCell changing, the new SCell channel BW will also be involved in considering applicable PRS BW.
Thus, in this case, the applicable PRS BW for meeting CA RSTD accuracy requirement should be no larger than the minimum channel BW of those PCell/SCell(s) on whose carriers RSTD measurement is performed during the RSTD measurement period.
· RSTD measurement only on secondary component carrier

Similar as RSTD measurement only on primary component carrier, in this case the applicable PRS BW for meeting CA RSTD accuracy requirement should be no larger than the minimum channel BW of those PCell/SCell(s) on whose carriers RSTD measurement is performed during the RSTD measurement period.
· RSTD measurement only on both primary and secondary component carriers

In current TS36.133, the RSTD measurement under PCell changing for this case is:

-----------------------------------------------------------Other sections omitted----------------------------------------------------------
If the PCell is changed regardless whether the primary component carrier is changed or not while the RSTD measurements are being performed on cells belonging to both the primary component carrier and the secondary component carrier then the UE shall complete the ongoing OTDOA measurement session. In case of change of the primary component carrier, the requirements shall apply only if the primary component carrier is swapped with the currently configured secondary component carrier. The UE shall also meet the OTDOA measurement and accuracy requirements for the primary and secondary component carrier. However in this case the total RSTD measurement period (
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-----------------------------------------------------------Other sections omitted----------------------------------------------------------
As analyzed in [2], the applicable PRS BW for meeting CA RSTD accuracy requirement is limited by the minimum channel BW of PCell/SCell(s) on whose carriers RSTD measurement is performed. As both PCC and SCC are involved in RSTD measurement, the applicable PRS BW should be no larger than the minimum channel BW of PCell and SCell. Thus regardless of whether PCC is changed or not, the applicable PRS BW for meeting CA RSTD accuracy requirement should be also no larger than the minimum channel BW of new PCell and SCell after PCell changing. 
Thus, in this case, the applicable PRS BW for meeting CA RSTD accuracy requirement should be no larger than the minimum channel BW of those PCell/SCell(s) on whose carriers RSTD measurement is performed during the RSTD measurement period.

Proposal 3: For PCell changing the applicable PRS BW for meeting CA RSTD accuracy requirement should be no larger than the minimum channel BW of those PCell/SCell(s) on whose carriers RSTD measurement is performed during the RSTD measurement period.
3 Conclusion

In this contribution, we give the detailed analysis on applicable PRS BW for meeting RSTD measurement accuracy requirement under HO and PCell changing. The following proposals are provided and corresponding CRs are provided in this meeting also.
Proposal 1: For R11 intra-frequency HO the applicable PRS BW for meeting the RSTD measurement accuracy requirement should be no larger than the minimum channel BW of all PCells during the RSTD measurement period.
Proposal 2: For inter-frequency HO the applicable PRS BW for meeting RSTD accuracy requirement should be no larger than the minimum channel BW of those PCells on whose carriers RSTD measurement is performed during the RSTD measurement period.
Proposal 3: For PCell changing the applicable PRS BW for meeting CA RSTD accuracy requirement should be no larger than the minimum channel BW of those PCell/SCell(s) on whose carriers RSTD measurement is performed during the RSTD measurement period.
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