3GPP TSG RAN WG2#59
R2-073600
Athens, Greece, 20-24 August 2007

(R1-073234, to RAN2). Status of LTE physical layer measurements in RAN WG1
3GPP TSG RAN WG1 Meeting #49bis


Tdoc R1-073234
Orlando, USA, June 25th-29th, 2007
Title:
Status of LTE physical layer measurements in RAN WG1
Response to:
-

Release:
Release 8
Work Item:
3G Long Term Evolution (LTE)
Source:
RAN WG1
To:
RAN WG4, RAN WG2, RAN WG3
Cc:
-
Contact Person:


Name:
Joern Krause
(Nokia Siemens Networks)
Tel. Number:
+49-30-386-23417
E-mail Address:
Joern.Krause@nsn.com
Attachments:
None
1. Overall Description:

At the beginning of RAN WG1 #49bis in Orlando, RAN WG1 updated the TS 36.214 [1] on E-UTRA physical layer measurements.

Afterwards, the definition of UE measurement Reference signal received power (RSRP) was further updated [2] and 2 new measurements were introduced for LTE:
· UE measurement "Reference Signal Received Quality (RSRQ)" [4],
· eNode B measurement "DL RS TX power" [3].

The UE measurement E-UTRA carrier RSSI was not modified at RAN WG1 #49bis.
This LS provides an overview about the 4 existing intra-LTE measurements:
· UE:

RSRP, E-UTRA carrier RSSI, RSRQ

· eNode B:
DL RS TX power.
2. RSRP

Latest definition (will be included in a future update of TS 36.214):

UE measurement: Reference signal received power (RSRP):
	Definition
	Reference signal received power (RSRP) is determined for a considered cell as the linear average over the power contributions (in [W]) of the resource elements that carry cell-specific reference signals within the considered measurement frequency bandwidth.

For RSRP determination the cell-specific reference signals R0 and if available R1 according TS 36.211 [x] can be used.

If receiver diversity is in use by the UE, the reported value shall be equivalent to the linear average of the power values of all diversity branches.

	Applicable for
	LTE_DETACHED,

LTE_IDLE (RRC_IDLE) intra-frequency,

LTE_IDLE (RRC_IDLE) inter-frequency,

LTE_ACTIVE (RRC_CONNECTED) intra-frequency,

LTE_ACTIVE (RRC_CONNECTED) inter-frequency


Note: The number of resource elements within the considered measurement frequency bandwidth and within the measurement period that are used by the UE to determine RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.

3. RSRQ

The following definition was introduced at RAN WG1 #49bis (will be included in a future update of TS 36.214):
UE measurement: Reference Signal Received Quality (RSRQ):

	Definition
	Reference Signal Received Quality (RSRQ) is defined as the ratio N×RSRP/(E-UTRA carrier RSSI), where N is the number of RB’s of the E-UTRA carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks. 

	Applicable for
	LTE_DETACHED

LTE_IDLE (RRC_IDLE) intra-frequency 

LTE_IDLE (RRC_IDLE) inter-frequency 

LTE_ACTIVE (RRC_CONNECTED) intra-frequency

LTE_ACTIVE (RRC_CONNECTED) inter-frequency


4. E-UTRA carrier RSSI

The following definition is still included in TS 36.211 [1] and will need further refinement in the future:
UE measurement: E-UTRA carrier RSSI:

	Definition
	E-UTRA Carrier Received Signal Strength Indicator, comprises the total received wideband power observed by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc.

	Applicable for
	TBD


5. DL reference signal transmit power

The following definition was introduced at RAN WG1 #49bis (will be included in a future update of TS 36.214):
eNode B measurement: DL RS TX power:

	Definition
	Downlink reference signal transmit power is determined for a considered cell as the linear average over the power contributions (in [W]) of the resource elements that carry cell-specific reference signals which are transmitted by the eNode B within its operating system bandwidth.

For DL RS TX power determination the cell-specific reference signals R0 and if available R1 according TS 36.211 [x] can be used.

The reference point for the DL RS TX power measurement shall be the TX antenna connector.


6. Actions:

To RAN WG2/WG3/WG4 groups:
ACTION: 
RAN WG1 asks RAN WG2/WG3/WG4 to take the information provided above into account and to provide corresponding feedback in case problems or open issues are detected.

7. Date of Next TSG RAN WG1 Meetings:

TSG RAN WG1 Meeting #50
20th – 24th August 2007
Athens, Greece
TSG RAN WG1 Meeting #50bis
8th – 12th October 2007
Shanghai, China
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