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1. Introduction

A new work item for expanded 1900 MHz Band was approved at RAN#48 in document [1]. A skeleton TR for E1900 was approved in document [2]. The purpose of this contribution is to analyze the necessary changes to specification TS 36.133 [3] when expanded 1900 MHz Band is introduced. 
2. Summary of changes to TS 36.133 for E1900 MHz Band
In order to introduce E1900 MHz Band changes are needed to TS 36.133 as shown in Table 8.5-1 [4]. 
Table 8.5-1: Required changes for TS36.133

	Clause
	Description
	Description of change

	4.2.2.3
	Measurements of intra-frequency E-UTRAN cells
	Add the band to the band list for RSRP and SCH_RP.

	4.2.2.4
	Measurements of inter-frequency E-UTRAN cells
	Add the band to the band list for RSRP and SCH_RP.

	8.1.2.2
	E-UTRAN intra frequency measurements
	Add the band to the band list for SCH_RP.

	8.1.2.3
	E-UTRAN inter frequency measurements
	Add the band to the band list for RSRP and SCH_RP.

	9.1.2
	Intra-frequency RSRP Accuracy Requirements
	Add the band to the band list for RSRP.

	9.1.3
	Inter-frequency RSRP Accuracy Requirements
	Add the band to the band list for RSRP.

	9.1.5
	Intra-frequency RSRQ Accuracy Requirements
	Add the band to the band list for RSRP.

	9.1.6
	Inter-frequency RSRQ Accuracy Requirements
	Add the band to the band list for RSRP.

	A.9.1.1
	(RSRP) FDD Intra frequency case
	Add the band to the band list for Noc, RSRP, and Io.

	A.9.1.3
	(RSRP) FDD—FDD Inter frequency case
	Add the band to the band list for Noc, RSRP, and Io.

	A.9.2.1
	(RSRQ) FDD Intra frequency case
	Add the band to the band list for Noc, RSRP, RSRQ, and Io.

	A.9.2.3
	(RSRQ) FDD—FDD Inter frequency case
	Add the band to the band list for Noc, RSRP, RSRQ, and Io.


Additional changes to TS 36.133 have been identified for Table 8.5-1 and highlighted in yellow below.

Table 8.5-1: Required changes for TS36.133
	Clause
	Description
	Description of change

	4.2.2.3
	Measurements of intra-frequency E-UTRAN cells
	Add the band to the band list for RSRP and SCH_RP.

	4.2.2.4
	Measurements of inter-frequency E-UTRAN cells
	Add the band to the band list for RSRP and SCH_RP.

	8.1.2.2
	E-UTRAN intra frequency measurements
	Add the band to the band list for SCH_RP.

	8.1.2.3
	E-UTRAN inter frequency measurements
	Add the band to the band list for RSRP and SCH_RP.

	8.1.2.5
	E-UTRAN OTDOA intra-frequency RSTD measurements
	Add the band to the band list for PRP.

	8.1.2.6
	E-UTRAN inter-frequency OTDOA measurements
	Add the band to the band list for PRP.

	9.1.2
	Intra-frequency RSRP Accuracy Requirements
	Add the band to the band list for RSRP.

	9.1.3
	Inter-frequency RSRP Accuracy Requirements
	Add the band to the band list for RSRP.

	9.1.5
	Intra-frequency RSRQ Accuracy Requirements
	Add the band to the band list for RSRP.

	9.1.6
	Inter-frequency RSRQ Accuracy Requirements
	Add the band to the band list for RSRP.

	9.1.9
	UE Rx – Tx time difference
	Add the band to the band list for RSRP and Io side condition.

	9.1.10
	Reference Signal Time Difference (RSTD)
	Add the band to the band list for RSRP and Io side condition.

	A.9.1.1
	(RSRP) FDD Intra frequency case
	Add the band to the band list for Noc, RSRP, and Io.

	A.9.1.3
	(RSRP) FDD—FDD Inter frequency case
	Add the band to the band list for Noc, RSRP, and Io.

	A.9.2.1
	(RSRQ) FDD Intra frequency case
	Add the band to the band list for Noc, RSRP, RSRQ, and Io.

	A.9.2.3
	(RSRQ) FDD—FDD Inter frequency case
	Add the band to the band list for Noc, RSRP, RSRQ, and Io.


RSRP and SCH_RP

The minimum level of RSRP and SCH_RP of certain cell to be considered as detectable can be derived from RSRP/SCH  level and is band specific. The E1900 MHz band does not appear to require additional requirements for a cell to be considered detectable compared to Band 2. Therefore, the existing RSRP and SCH_RP minimum requirements could be applicable for E1900 MHz Band as well.
Proposal 1: Introduce the same RSRP and SCH_RP minimum requirements as Band 2 for E1900 MHz Band

 Relative and Absolute RSRP/RSRQ Accuracy
The side conditions of RSRP/RSRQ measurement accuracy are defined as RSRP and Io level. The E1900 MHz Band does not appear to require additional requirements for the RSRP and Io level side conditions compared to Band 2. Therefore, the existing RSRP/RSRQ side conditions for Band 2 should be applicable for E1900 MHz Band as well.
Proposal 2: Introduce the same RSRP and Io level side conditions as Band 2 on relative and absolute RSRP/RSRQ for E1900 MHz Band
PRP
PRP is the received (linear) average power of the resource elements that carry E-UTRA PRS (positioning reference signal), measured at the UE antenna connector. The minimum requirement level of PRP is band specific. It seems feasible for the E1900 MHz Band to use the same PRP minimum requirements that are also applicable to Band 2.
Proposal 3: Introduce the same PRP minimum requirements as Band 2 on RSTD measurements for E1900 MHz Band

Test Parameters
E1900 MHz Band needs to be introduced for test parameters Noc, RSRP, and Io in the RSRP measurement performance requirements test cases.

Proposal 4: Introduce E1900 MHz Band as an applicable band in the test parameters Noc, RSRP and Io in TS 36.133 section A.9.1.1 and A.9.1.3

E1900 MHz Band needs to be introduced for test parameters Noc, RSRP, RSRQ, and Io in the RSRQ measurement performance requirements test cases.
Proposal 5: Introduce E1900 MHz Band as an applicable band in the test parameters Noc, RSRP, RSRQ, and Io in TS 36.133 section A.9.2.1 and A.9.2.3

3. Conclusion
In this contribution we analyzed the necessary changes to specification TS 36.133 V9.5.0 [3] when expanded 1900 MHz Band is introduced. Therefore, we ask that the following proposals are taken into consideration:
· Proposal 1: Introduce the same RSRP and SCH_RP minimum requirements as Band 2 for E1900 MHz Band

· Proposal 2: Introduce the same RSRP and Io level side conditions as Band 2 on relative and absolute RSRP/RSRQ for E1900 MHz Band

· Proposal 3: Introduce the same PRP minimum requirements as Band 2 on RSTD measurements for E1900 MHz Band
· Proposal 4: Introduce E1900 MHz band as an applicable band in the test parameters Noc, RSRP and Io in TS 36.133 section A.9.1.1 and A.9.1.3

· Proposal 5: Introduce E1900 MHz band as an applicable band in the test parameters Noc, RSRP, RSRQ, and Io in TS 36.133 section A.9.2.1 and A.9.2.3
· Proposal 6: Approve the TP to be  adopted into the Skeleton TR for E1900
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6.5
Required changes to TS 36.133

The analysis showed where the necessary changes to specification TS 36.133 when expanded 1900 MHz Band is introduced need to be addressed:

· RSRP and SCH_RP of certain cell to be considered as detactable
· Side conditions of RSRP/RSRQ measurement accuracy
· PRP of RSTD measurements
· Introduction of E1900 MHz Band as test parameters for RSRP/RSRQ measurement performance requirements test cases. 
The minimum level of RSRP and SCH_RP of certain cell to be considered as detectable can be derived from RSRP/SCH  level and is band specific. The E1900 MHz band does not appear to require additional requirements for a cell to be considered detectable compared to Band 2. Therefore, the existing RSRP and SCH_RP minimum requirements could be applicable for E1900 MHz Band as well.

The side conditions of RSRP/RSRQ measurement accuracy are defined as RSRP and Io level. The E1900 MHz Band does not appear to require additional requirements for the RSRP and Io level side conditions compared to Band 2. Therefore, the existing RSRP/RSRQ side conditions for Band 2 should be applicable for E1900 MHz Band as well for relative and absolute RSRP/RSRQ accuracy.

PRP is the received (linear) average power of the resource elements that carry E-UTRA PRS (positioning reference signal), measured at the UE antenna connector. The minimum requirement level of PRP is band specific. It seems feasible for the E1900 MHz Band to use the same PRP minimum requirements that are also applicable to Band 2.

The E1900 MHz Band needs to be introduced for test parameters Noc, RSRP, and Io in the RSRP measurement performance requirements test cases. The E1900 MHz Band also needs to be introduced for test parameters Noc, RSRP, RSRQ, and Io in the RSRQ measurement performance requirements test cases.
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8.5
Required changes to TS 36.133

Required changes in TS36.133 are shown in Table 8.5-1.

Table 8.5-1: Required changes for TS36.133

	Clause
	Description
	Description of change

	4.2.2.3
	Measurements of intra-frequency E-UTRAN cells
	Add the band to the band list for RSRP and SCH_RP.

	4.2.2.4
	Measurements of inter-frequency E-UTRAN cells
	Add the band to the band list for RSRP and SCH_RP.

	8.1.2.2
	E-UTRAN intra frequency measurements
	Add the band to the band list for SCH_RP.

	8.1.2.3
	E-UTRAN inter frequency measurements
	Add the band to the band list for RSRP and SCH_RP.

	8.1.2.5
	E-UTRAN OTDOA intra-frequency RSTD measurements
	Add the band to the band list for PRP.

	8.1.2.6
	E-UTRAN inter-frequency OTDOA measurements
	Add the band to the band list for PRP.

	9.1.2
	Intra-frequency RSRP Accuracy Requirements
	Add the band to the band list for RSRP.

	9.1.3
	Inter-frequency RSRP Accuracy Requirements
	Add the band to the band list for RSRP.

	9.1.5
	Intra-frequency RSRQ Accuracy Requirements
	Add the band to the band list for RSRP.

	9.1.6
	Inter-frequency RSRQ Accuracy Requirements
	Add the band to the band list for RSRP.

	9.1.9
	UE Rx – Tx time difference
	Add the band to the band list for RSRP and Io side condition.

	9.1.10
	Reference Signal Time Difference (RSTD)
	Add the band to the band list for RSRP and Io side condition.

	A.9.1.1
	(RSRP) FDD Intra frequency case
	Add the band to the band list for Noc, RSRP, and Io.

	A.9.1.3
	(RSRP) FDD—FDD Inter frequency case
	Add the band to the band list for Noc, RSRP, and Io.

	A.9.2.1
	(RSRQ) FDD Intra frequency case
	Add the band to the band list for Noc, RSRP, RSRQ, and Io.

	A.9.2.3
	(RSRQ) FDD—FDD Inter frequency case
	Add the band to the band list for Noc, RSRP, RSRQ, and Io.
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