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1.
Introduction
In this contribution we address the ambiguities wrt the configuration of the SFN-CFN observed time difference measurement and UE Rx-Tx time difference type 1 measurement in Dual Cell E-DCH operation as the current specifications are ambiguous whether these measurements apply only to the primary frequencies (UL/DL) or not.
2.
Background
The use of SFN-CFN observed time difference measurement and UE Rx-Tx time difference type 1 measurement acc. to Release 99 is described in the following.
2.1 
SFN-CFN observed time difference measurement acc. to Release 99
In FDD mode this measurement is used by network to adapt the timing of the radio frame transmission in downlink between NodeB(s) and UE in CELL_DCH state. For instance, in soft handover this measurement ensures that the UE receives radio frames synchronously from different cells, in order to minimise UE buffers. UE measures the timing difference between its CFN and SFN of a target cell when requested to do so by SRNC. According to RRC specification [1] when UE receives Measurement Control message for setup of intra- or inter-frequency measurements, and for the cells to measure the IE "Cell synchronisation information reporting indicator" in IE “Cell reporting quantities” (10.3.7.5) has been set to TRUE then UE performs and includes the SFN-CFN observed time difference measurements for each cell per IE “Cell measured results” (10.3.7.3) in Measurement Report message. In detail, the parameters OFF (frame offset) and Tm (chip offset) are included in IE "Cell synchronisation information" (10.3.7.6). According to [2] the SFN-CFN observed time difference to a target cell is calculated using the following formulas:
· Frame Offsettarget * 38400 + Chip Offsettarget = OFFtarget * 38400 + Tmtarget  
· Calculation of Tmtarget :

· Tmtarget = (TUETx – To) – TRxSFN 
· TUETx is the time when the UE transmits an uplink DPCCH frame
· TRxSFN is the time at the beginning of the neighboring P-CCPCH frame received most recent in time before the time instant (TUETx – To) in the UE

· Calculation of OFFtarget :

· OFFtarget = (SFNtarget – CFN) mod 256
· CFN is the connection frame number for the UE transmission of an uplink DPCCH frame at the time TUETx
In Figure 1 below an exemplary UL/DL timing relation in CELL_DCH state is shown with Tp (progagation delay) and To=1024 chips:
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Figure 1: Exemplary UL/DL timing relation in CELL_DCH state 
Regarding the reporting of the parameter OFF the following conditions are specified in [2]: 

· In case the inter-frequency measurement is done with compressed mode, the UE is not required to read the cell SFN of the target inter-frequency neighbour cell and the value for the parameter OFF is always reported to be 0.

· In case that the SFN measurement indicator indicates that the UE does not need to read cell SFN of the target neighbour cell (i.e. the IE "Read SFN indicator" included in the IE "Cell info" (10.3.7.2) of the measured cell is set to FALSE), the value of the parameter OFF is always be set to 0.
2.2

UE Rx-Tx time difference type 1 measurement acc. to Release 99
This measurement can be configured by network as part of UE internal measurements and is used by network to adjust the timing of each RL included in the active set, so that UE receives radio frames synchronously from each RL included in the active set within a receive window, in order to minimise UE buffers. In [3] a receive window length of T0 +/- 148 chips is specified with To = 1024 chips as the nominal difference between the UE uplink DPCCH frame transmission and the first detected path (in time), of the downlink DPCH from the measured radio link. The UE Rx-Tx time difference type 1 measurement can be configured by a Measurement Control message as follows [1]:
· In IE “UE internal measurement” (10.3.7.77) the measurement quantity for FDD mode is set to “UE Rx-Tx time difference” and the IE “UE Rx-Tx time difference“ in UE internal reporting quantity for FDD mode is set to TRUE.
· Periodical reporting or event-triggered reporting may be configured for this measurement. In the latter case the events 6f and/or 6g are configured as measurement reporting criteria in conjunction with “UE Rx-Tx time difference threshold”:
· Event 6f (FDD): The UE Rx-Tx time difference for a RL included in the active set becomes larger than an absolute threshold
· Event 6g: The UE Rx-Tx time difference for a RL included in the active set becomes less than an absolute threshold
UE then measures and reports the UE Rx-Tx time difference measurements in IE “UE Internal measured results” (10.3.7.76) according to the configured reporting criteria. In detail, for up to 8 RLs the PSC of the primary CPICH of the measured cell and the measured UE Rx-Tx time difference in chips will be reported.
3.
Discussion
The current specifications are ambiguous wrt the configuration of the SFN-CFN observed time difference measurement and UE Rx-Tx time difference type 1 measurement in Dual Cell E-DCH operation, i.e. if these measurements apply only to the primary frequencies (UL/DL) or not.
3.1
SFN-CFN observed time difference measurement in Dual Cell E-DCH operation
According to RRC specification [1] the UE may receive a Measurement Control message for setup of Intra-frequency cell info list on secondary UL frequency (10.3.7.116), and for the cells to measure the IE "Cell synchronisation information reporting indicator" in IE “Cell reporting quantities” (10.3.7.5) may be set to TRUE. In this case the UE would be required to perform and include the SFN-CFN observed time difference measurements for each cell per IE „Measured results on secondary UL frequency” (10.3.7.118) in Measurement Report message, i.e. to include the measured parameters OFF and Tm in IE "Cell synchronisation information" (10.3.7.6). Furthermore, if IE "Read SFN indicator" included in the IE "Cell info" (10.3.7.2) of the cell to measure has been set to TRUE then the UE would be required to read the SFN of the target neighbour cell on the secondary UL frequency.
When DC-HSUPA was discussed in the Release 9 time frame the following timing related agreements were made which were captured in the stage 2 specification [4]:

· the F-DPCH transmitted on each downlink frequency associated to an Activated Uplink Frequency have the same timing as required by [3]. 
· The DPCCH, E-DPCCH and E-DPDCH transmitted on each Activated Uplink Frequency also have the same timing.

The above agreements mean that the UL/DL timing across the two carrier frequency pairs are synchronized, e.g. the CFN on both activated UL frequencies is the same. On the other it does not mean that the different NodeBs on each carrier frequency pair need to be synchronized in terms of SFN timing. Due to this we think it is possible that SFN-CFN observed time difference measurements on the secondary UL frequency may be configured by network as part of “intra frequency cell info list on secondary UL frequency”. If this is the case then the further question is whether the UE may be required to measure and report the parameters OFF and Tm for each measured cell if IE "Read SFN indicator" included in the IE "Cell info" (10.3.7.2) of the cell to measure has been set to TRUE, or to measure and report only the parameter Tm for each measured cell.
Proposal 1: RAN2 is asked whether SFN-CFN observed time difference measurements on the secondary UL frequency may be configured by network. If this is a valid configuration then RAN2 is further asked whether the UE may be required to measure and report the parameters OFF and Tm for each measured cell if IE "Read SFN indicator" of the cell to measure has been set to TRUE, or to measure and report only the parameter Tm.
3.2
UE Rx-Tx time difference type 1 measurement in Dual Cell E-DCH operation
According to current specifications [1], [2] it can be understood that the UE Rx-Tx time difference type 1 measurement is only supported for the primary active set, i.e. active set on the primary UL frequency. We tend to share this understanding as long as the DL timing of the RLs included in both active sets (primary and secondary) can be assumed to be same. On the other hand the following agreements were made related to the active sets on the primary and secondary UL frequencies which were captured in the stage 2 specification [4]:
· there is an active set and E-DCH active set for each Configured Uplink Frequency. The active sets on both frequencies are independent. 

· The E-DCH active sets on both frequencies are also independent. 

· The active set and E-DCH active set in the Secondary Uplink Frequency are identical,
Due to above it might happen that the both active sets contain different non-serving RLs (i.e. only the serving cell is common in both active sets) and that the receive timing of the non-serving RLs in the secondary active set may drift so that these RLs would leave the allowed receive window in the UE. Currently, there is no way for the UE to inform the network of this situation so that in worst case the UE cannot detect correctly E-HICH, E-RGCH and TPC commands from these non-serving RLs and RL failure may happen to these RLs. 
Overall, we think that it would be useful when the UE Rx-Tx time difference type 1 measurement would be also applied for the secondary active set. But if this is the case then the current reporting for the UE Rx-Tx time difference type 1 measurement would be ambiguous due to the fact that currently for up to 8 RLs the PSC of the primary CPICH of the measured cell and the measured UE Rx-Tx time difference in chips can be reported, and there is no mean to indicate frequency information for the reported UE Rx-Tx time difference type 1 measurements. To clarify this issue, RAN2 is asked for their opinion on the applicability of UE Rx-Tx time difference type 1 measurement for the secondary active set. 
Proposal 2: RAN2 is asked whether UE Rx-Tx time difference type 1 measurement should be applicable for the secondary active set or not.
4.
Summary
In this contribution the ambiguities wrt the configuration of the SFN-CFN observed time difference measurement and UE Rx-Tx time difference type 1 measurement in Dual Cell E-DCH operation have been addressed. To clarify the ambiguities the following has been proposed:

Proposal 1: RAN2 is asked whether SFN-CFN observed time difference measurements on the secondary UL frequency may be configured by network. If this is a valid configuration then RAN2 is further asked whether the UE may be required to measure and report the parameters OFF and Tm for each measured cell if IE "Read SFN indicator" of the cell to measure has been set to TRUE, or to measure and report only the parameter Tm.
Proposal 2: RAN2 is asked whether UE Rx-Tx time difference type 1 measurement should be applicable for the secondary active set or not.
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6.
ANNEX
Reference: 3GPP TS 25.331 V9.16.0 (2013-09)
10.3.7.2
Cell info
Includes non-frequency related cell info used in the IE "inter-frequency cell info list" and "intra frequency cell info list".

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Cell individual offset
	MD
	
	Real(-10..10 by step of 0.5)
	In dB

Default value is 0 dB

Used to offset measured quantity value

If the cell from which this IE has been received is operating in MBSFN mode as indicated in subclause 8.1.1.6.3 the UE behaves as if this IE would not have been received.
	

	Reference time difference to cell
	OP
	
	Reference time difference to cell 10.3.7.60
	In chips.

This IE is absent for serving cell.

If the cell from which this IE has been received is operating in MBSFN mode as indicated in subclause 8.1.1.6.3 the UE behaviour upon reception of this IE is unspecified.
	

	Read SFN indicator
	MP
	
	Boolean
	TRUE indicates that read of SFN is requested for the target cell

If the cell from which this IE has been received is operating in MBSFN mode as indicated in subclause 8.1.1.6.3 the UE behaves as if this IE would not have been received.
	

	CHOICE mode
	MP
	
	
	
	

	>FDD
	
	
	
	
	

	>>Primary CPICH info
	OP
	
	Primary CPICH info 10.3.6.60
	This IE is absent only if measuring RSSI only (broadband measurement.)
	

	>>Primary CPICH Tx power
	OP
	
	Primary CPICH Tx power 10.3.6.61
	Required if calculating pathloss.
	

	>>TX Diversity Indicator
	MP
	
	Boolean
	TRUE indicates that transmit diversity is used.
	

	>TDD
	
	
	
	
	

	>>Primary CCPCH info
	MP
	
	Primary CCPCH info 10.3.6.57
	
	

	>>Primary CCPCH TX power
	OP
	
	Primary CCPCH TX power 10.3.6.59
	
	

	>>Timeslot list
	OP
	1 to <maxTS>
	
	The UE shall report Timeslot ISCP values according the order of the listed Timeslot numbers.

If the cell from which this IE has been received is operating in MBSFN mode as indicated in subclause 8.1.1.6.3 the UE behaviour upon reception of this IE is unspecified.
	

	>>>CHOICE TDD option
	MP
	
	
	
	REL-4

	>>>>3.84 Mcps TDD
	
	
	
	
	REL-4

	>>>>>Timeslot number
	MP
	
	Integer (0...14)
	Timeslot numbers, for which the UE shall report Timeslot ISCP
	

	>>>>>Burst Type
	MD
	
	Enumerated (Type1, Type2)
	Use for Timeslot ISCP measurements only. Default value is "Type1"
	

	>>>>7.68 Mcps TDD
	
	
	
	
	REL-7

	>>>>>Timeslot number
	MP
	
	Integer (0...14)
	Timeslot numbers, for which the UE shall report Timeslot ISCP
	REL-7

	>>>>>Burst Type
	MD
	
	Enumerated (Type1, Type2)
	Use for Timeslot ISCP measurements only. Default value is "Type1"
	REL-7

	>>>>1.28 Mcps TDD
	
	
	
	
	REL-4

	>>>>>Timeslot number
	MP
	
	Integer (0...6)
	Timeslot numbers, for which the UE shall report Timeslot ISCP
	REL-4

	Cell Selection and Re-selection Info
	CV-BCHopt
	
	Cell Selection and Re-selection for SIB11/12Info 10.3.2.4
	This IE is absent for the serving cell.

If the cell from which this IE has been received is operating in MBSFN mode as indicated in subclause 8.1.1.6.3 the UE behaviour upon reception of this IE is unspecified.
	


	Condition
	Explanation

	BCHopt
	This IE is Optional when sent in SYSTEM INFORMATION or for 1.28 Mcps TDD when sent in the MEASUREMENT CONTROL, Otherwise, the IE is not needed


10.3.7.5
Cell reporting quantities
Includes non-frequency related cell reporting quantities.

For all boolean types TRUE means inclusion in the report is requested.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Cell synchronisation information reporting indicator
	MP
	
	Boolean
	

	Cell Identity reporting indicator
	MP
	
	Boolean
	

	CHOICE mode
	MP
	
	
	

	>FDD
	
	
	
	

	>>CPICH Ec/N0 reporting indicator
	MP
	
	Boolean
	

	>>CPICH RSCP reporting indicator
	MP
	
	Boolean
	

	>>Pathloss reporting indicator
	MP
	
	Boolean
	

	>TDD
	
	
	
	

	>>Timeslot ISCP reporting indicator
	MP
	
	Boolean
	

	>>Proposed TGSN Reporting required
	MP
	
	Boolean
	

	>>Primary CCPCH RSCP reporting indicator
	MP
	
	Boolean
	

	>>Pathloss reporting indicator
	MP
	
	Boolean
	


10.3.7.6
Cell synchronisation information
The IE "Cell synchronisation information" contains the OFF and Tm as defined in [7] and [8] and the four most significant bits of the difference between the 12 least significant bits of the RLC Transparent Mode COUNT-C in the UE and the SFN of the measured cell. It is notified to SRNC by Measurement Report message or Measurement Information Element in other RRC messages

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	CHOICE mode
	MP
	
	
	

	>FDD
	
	
	
	

	>>COUNT-C-SFN frame difference
	OP
	
	
	

	>>>COUNT-C-SFN high
	MP
	
	Integer(0..3840 by step of 256)
	in frames

	>>>OFF
	MP
	
	Integer(0..255)
	in frames

	>>Tm
	MP
	
	Integer(0..38399)
	in chips

	>TDD
	
	
	
	

	>>COUNT-C-SFN frame difference
	OP
	
	
	

	>>>COUNT-C-SFN high
	MP
	
	Integer(0..3840 by step of 256)
	in frames

	>>>OFF
	MP
	
	Integer(0..255)
	in frames


10.3.7.76
UE internal measured results
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	CHOICE mode
	MP
	
	
	
	

	>FDD
	
	
	
	
	

	>>UE Transmitted Power
	OP
	
	UE Transmitted Power info 10.3.7.85
	
	

	>>UE Rx-Tx report entries
	OP
	1 to <maxRL>
	
	
	

	>>>Primary CPICH info
	MP
	
	Primary CPICH info 10.3.6.60
	Primary CPICH info for each cell included in the active set
	

	>>>UE Rx-Tx time difference type 1
	MP
	
	UE Rx-Tx time difference type 1 10.3.7.83
	UE Rx-Tx time difference in chip for each RL included in the active set
	

	>TDD
	
	
	
	
	

	>>UE Transmitted Power list
	OP
	1 to <maxTS>
	
	UE Transmitted Power for each used uplink timeslot in ascending timeslot number order
	

	>>>UE Transmitted Power
	MP
	
	UE Transmitted Power info 10.3.7.85
	
	

	>>CHOICE TDD option
	MP
	
	
	
	REL-4

	>>>3.84 Mcps TDD
	
	
	
	
	REL-4

	>>>>Applied TA
	OP
	
	Uplink Timing Advance 10.3.6.95
	Uplink timing advance applied by the UE
	

	>>>>Extended Applied TA
	OP
	
	Extended Uplink Timing Advance 10.3.6.95a
	Uplink timing advance applied by the UE
	REL-7

	>>>7.68 Mcps TDD
	
	
	
	
	REL-7

	>>>>Extended Applied TA 
	OP
	
	Extended Uplink Timing Advance 10.3.6.95a
	Uplink timing advance applied by the UE
	REL-7

	>>>1.28 Mcps TDD
	
	
	
	
	REL-4

	>>>>TADV
	OP
	
	TADV info
10.3.7.112
	
	REL-4


	maxRL
	Maximum number of radio links
	8
	


10.3.7.83
UE Rx-Tx time difference type 1
The difference in time between the UE uplink DPCCH/DPDCH frame transmission and the first detected path (in time), of the downlink DPCH or F-DPCH frame from the measured radio link, as defined in [7]. This measurement is for FDD only.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	UE Rx-Tx time difference type 1
	MP
	
	Integer(768..1280)
	In chips.

511 spare values are needed.


Reference: 3GPP TS 25.215 V9.2.0 (2010-03)
5.1.8
SFN-CFN observed time difference
	Definition
	The SFN-CFN observed time difference to cell is defined as: OFF(38400+ Tm, where:

Tm= (TUETx-T0) - TRxSFN, given in chip units with the range [0, 1, …, 38399] chips

TUETx is the time when the UE transmits an uplink DPCCH frame.

T0 is defined in [1].

TRxSFN  is the time at the beginning of the neighbouring P-CCPCH frame received most recent in time before the time instant TUETx-T0in the UE. If the beginning of the neighbouring P-CCPCH frame is received exactly at TUETx-T0 then TRxSFN=TUETx-T0 (which leads to Tm=0).
and

OFF=(SFN-CFNTx) mod 256, given in number of frames with the range [0, 1, …, 255] frames

CFNTx is the connection frame number for the UE transmission of an uplink DPCCH frame at the time TUETx.

SFN is the system frame number for the neighbouring P-CCPCH frame received in the UE at the time TRxSFN.

The reference point for the SFN-CFN observed time difference shall be the antenna connector of the UE.

In case the inter-frequency measurement is done with compressed mode, the UE is not required to read the cell SFN of the target inter-frequency neighbour cell and the value for the parameter OFF is always reported to be 0.

In case that the SFN measurement indicator indicates that  the UE does not need to read cell SFN of the target neighbour cell, the value of  the parameter OFF is always be set to 0.


	Applicable for
	CELL_DCH intra, CELL_DCH inter


5.1.10
UE Rx-Tx time difference
	Definition
	The difference in time between the UE uplink DPCCH frame transmission and the first detected path (in time), of the downlink DPCH or F-DPCH frame from the measured radio link. Type 1 and Type 2 are defined. For Type 1, the reference Rx path shall be the first detected path (in time) amongst the paths (from the measured radio link) used in the demodulation process. For Type 2, the reference Rx path shall be the first detected path (in time) amongst all paths (from the measured radio link) detected by the UE. The reference path used for the measurement may therefore be different for Type 1 and Type 2. The reference point for the UE Rx-Tx time difference shall be the antenna connector of the UE. Measurement shall be made for each cell included in the active set.

	Applicable for
	CELL_DCH intra
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