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1. Introduction
RAN1 received an LS (R2-114795) from RAN2 regarding the changes to 3GPP TS 36.305 due to the support of network based positioning. In the LS, RAN2 asked RAN1 to review and comment on the two tables of information elements in section 8.X.2.1 and 8.X.2.2 and respond with any comments. These tables include the detailed SRS parameters for uplink positioning.
In this contribution, we give analysis on what configuration data of the SRS of the target UE need to be transferred from the serving eNodeB to the E-SMLC and from the E-SMLC to the LMU so that accurate SRS measurements are possible. 



2. Transferred information
In Appendix, the SRS information elements that are concerned with SRS measurements are listed.
2.1 Configuration Data transferred from the eNodeB to the E-SMLC 
Based on the discussion in Appendix, it is suggested that configuration data listed below are transferred from the eNodeB to the E-SMLC. Among the parameters, two parameters ‘A parameter representing the number of SRS transmissions for positioning’ and ‘
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in which the first SRS transmission for positioning takes place’ are known to the E-SMLC so that information transfer can be skipped. 
Table 1: Configuration Data transferred from the eNodeB to the E-SMLC

	Parameter Category
	Parameters

	General
	· C-RNTI of the target UE

· Serving eNodeB eCGI

· UL-EARFCN

· Cyclic prefix configuration

· A parameter representing the number of SRS transmissions for  positioning

	SRS
	· Group-hopping-enabled
· Disable-sequence-group-hopping
· Sequence-hopping-enabled
· 
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· 
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 in which the first SRS transmission for positioning takes place
· 
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· cyclicShift
· srs-AntennaPort-r10
· srs-BandwidthConfig
· srs-Bandwidth
· 
[image: image5.wmf]RB

sc

N


· 
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· Duration
· transmissionComb
· 
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in which the first SRS transmission for positioning takes place
· srs-HoppingBandwidth 
· freqDomainPosition
· srs-ConfigIndex
· ue-TransmitAntennaSelection
· ue-TransmitAntennaSelection-r10
· Frame structure type
· TDD UL/DL configuration
· srsMaxUpPts
· PRACH configuration index
· TDD special subframe configuration
· A bitmap indicating which SRSs were dropped


2.2 Configuration Data transferred from the E-SMLC to the LMU
It is suggested that configuration data listed below are transferred from the E-SMLC to the LMU:

Table 2: Configuration Data transferred from the E-SMLC to the LMU
	Parameter Category
	Parameters

	General
	· C-RNTI of the target UE

· Serving eNodeB eCGI

· UL-EARFCN

· Cyclic prefix configuration

· A parameter representing the number of SRS transmissions for positioning

	SRS
	· Group-hopping-enabled
· Disable-sequence-group-hopping
· Sequence-hopping-enabled
· 
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 in which the first SRS transmission for positioning takes place
· 
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· cyclicShift
· srs-AntennaPort-r10
· srs-BandwidthConfig
· srs-Bandwidth
· 
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· Duration
· transmissionComb
· 
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in which the first SRS transmission for positioning takes place
· srs-HoppingBandwidth 
· freqDomainPosition
· srs-ConfigIndex
· ue-TransmitAntennaSelection
· ue-TransmitAntennaSelection-r10
· Frame structure type
· TDD UL/DL configuration
· srsMaxUpPts
· PRACH configuration index
· TDD special subframe configuration
· A bitmap indicating which SRSs were dropped


3. Conclusion
In this contribution, we analyzed the SRS parameters required for the LMU to perform SRS measurements for the support of network based positioning. The configuration data of SRS need to be transferred from the eNodeB to the E-SMLC and from the E-SMLC to the LMU are summarized in Tables 1 and 2, respectively.


Appendix: Analysis of transferred information 

In the following, configuration data related to SRS are listed. Parameters are categorized according to the features related to SRS, and relevance of each parameter and SRS measurement is described. 

· SRS sequence group hopping and sequence hopping:
· Related parameters: Group-hopping-enabled, Disable-sequence-group-hopping, Sequence-hopping-enabled, 
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· Relevance of parameters to SRS measurements
· SRS sequence-group hopping can be enabled or disabled by means of the cell-specific parameter Group-hopping-enabled provided by higher layers. However, the sequence-group hopping can be disabled for a certain UE through the higher-layer parameter Disable-sequence-group-hopping despite being enabled on a cell basis.
· The sequence-group number 
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 of a SRS sequence in slot 
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. The group-hopping pattern 
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where the pseudo-random sequence 
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 at the beginning of each radio frame. If an LMU always begins measuring the SRS for positioning at the start of a radio frame, then 
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and there is no need to transfer this information; otherwise, the value of 
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 in which the first SRS transmission for positioning takes place needs to be transferred. 
· The parameter Sequence-hopping-enabled provided by higher layers determines if sequence hopping is enabled or not. The base sequence number 
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 within the base sequence group in slot 
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 is configured by higher layers.
· Time/frequency/code resources of SRS:
· Related parameters (those already listed are excluded): cyclicShift, srs-AntennaPort-r10, srs-BandwidthConfig, srs-Bandwidth, 
[image: image37.wmf]RB

sc

N

, 
[image: image38.wmf]UL

RB

N

, duration,  transmissionComb, and 
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in which the first SRS transmission for positioning takes place
· Relevance of parameters to SRS measurements
· The sounding reference signal sequence is 
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 is configured by the higher-layer parameters cyclicShif for each UE, and 
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is the number of antenna ports used for SRS transmission provided by higher layer parameter srs-AntennaPort-r10. According to TS 36.211, the cyclic shift 
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is the number of antenna ports for SRS transmission. According to TS 36.213, a UE configured for SRS transmission on multiple antenna ports of a serving cell shall transmit SRS for all the configured transmit antenna ports within one SC-FDMA symbol of the same subframe of the serving cell. The SRS transmission bandwidth and starting physical resource block assignment are the same for all the configured antenna ports of a given serving cell. Thus, the sequences of SRS from different transmit antennas are separated by different values of cyclic shifts 
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 in the phase. Based on the DFT property
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, these received SRS signals in the time domain from different antenna ports become multiple time-shifted versions of the same sequence. Since the LMU estimates the distance between itself and the target UE by means of the time offset between the transmitted and received SRS signals, configuring SRS transmission in multiple antenna ports tends to cause errors in distance estimation. Moreover, the SRS sequence shall be multiplied with the amplitude scaling factor 
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in order to conform to the total UE transmit power. This amplitude scaling leads to power reduction of each received SRS signal. Consequently, it is concluded that, in the configuration of SRS for positioning purpose, the number of antenna ports for SRS transmission 
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shall be equal to 1. That is, for positioning purpose, srs-AntennaPort-r10 shall be set as ‘an1’.
· The cell-specific parameter srs-BandwidthConfig, 
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 and the UE-specific parameter srs-Bandwidth, 
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are given by higher layers to indicate 
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, values in Tables 5.5.3.2-1 to 5.5.3.2-4  of TS 36.211, where 
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· In a normal uplink subframe, the frequency-domain starting position 
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is a function of the system frame number 
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and the transmissionComb.
· duration: single or indefinite (until disabled), as defined in TS 36.331 for trigger type 0. As it requires a number of SRS measurements to determine the UE position, the parameter duration shall be set as ‘TRUE’.
· Frequency hopping of SRS:
· Related parameters (those already listed are excluded): srs-HoppingBandwidth, freqDomainPosition, and srs-ConfigIndex
· Relevance of parameters to SRS measurements
· The frequency hopping of the SRS is configured by the parameter 
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, provided by higher-layer parameter srs-HoppingBandwidth. If frequency hopping of the SRS is not enabled (i.e., 
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 given by higher-layer parameters freqDomainPosition. If frequency hopping of the SRS is enabled (i.e., 
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, UE-specific periodicity of SRS transmission 
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, and SRS subframe offset 
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are determined by the higher-layer parameter srs-ConfigIndex.
· UE antenna selection:
· Related parameters (those already listed are excluded): ue-TransmitAntennaSelection and ue-TransmitAntennaSelection-r10
· Relevance of parameters to SRS measurements
· When antenna selection is enabled for a given serving cell for a UE, the index of the UE antenna that transmits the SRS varies with time. In terms of positioning accuracy, it is beneficial for the LMU to know which SRS transmission instances are from the same antenna. Thus, the LMU needs to know whether the target UE is configured with antenna selection.
· TDD specific:  
· Related parameters (those already listed are excluded): Frame structure type, TDD UL/DL configuration,  srsMaxUpPts, PRACH configuration index, and TDD special subframe configuration
· Relevance of parameters to SRS measurements
· For UpPTS, 
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 if this reconfiguration is enabled by the cell-specific parameter srsMaxUpPts given by higher layers, otherwise if the reconfiguration is disabled 
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 is a SRS Bandwidth configuration and 
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 is the set of SRS Bandwidth configurations from the Tables 5.5.3.2-1 to 5.5.3.2-4 of TS 36.211 for each uplink bandwidth 
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 is the number of format 4 PRACH in the addressed UpPTS and derived from Table 5.7.1-4 of TS 36.211, depending on the TDD UL/DL configuration and PRACH configuration index. 
· In TDD with 
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is defined in Table 8.2-3 of TS 36.213. The SRS transmission instances for TDD with 
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is a function of the TDD special subframe configuration.

· Miscellaneous  
· Parameters related to SRS measurement but not listed above: C-RNTI of the target UE, Serving eNodeB eCGI, UL-EARFCN, and cyclic prefix configuration, a parameter representing the number of SRS transmissions for positioning, a bitmap indicating which SRSs were dropped.
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