3GPP TSG RAN WG1 #48 meeting
R1-070968
St. Louis, USA, February 12th - 16th, 2007
Agenda Item:
6.12 Physical Layer Measurements
Source:

Siemens
Title:

Aspects of LTE measurements
Document for: 

Discussion
1. Introduction

This Tdoc summrizes the current status of LTE measurement/mobility discussions in section 2 and comments on related inputs for St. Louis as well as on the email discussion and other aspects in section 3.
2. Status of measurements and mobility discussions
Triggered by RP-060640 [1] RAN #33 agreed to create a TR covering measurements requirements for mobility support with RAN4 as prime responsible WG and other RAN WGs to contribute.

The main intention was to look at the requirements and strategies for mobility (e.g. required measurement time, number of cells, number of frequencies, number of RATs etc.) before any detailed discussions and agreements on the measurements itself or methods (e.g. way that measurements could be scheduled).
One main reason for this was certainly that in the past RAN4 had to specify accuracy requirements for measurements after the measurement definitions/methods were fixed and for measurements for which the purpose was not specified anywhere.
The current status of the RAN4 TR is given in the skeleton R4-061371 [7]. Meanwhile, this TR is named TR 36.801 "Measurement Requirements for E-UTRA" and RAN 4 decided to cover there also non-mobility related measurement requirements.

Furthermore, RAN #33 agreed [1] to have a stage 2 mobility description in RAN2 TS 36.300. The current status of this description is given in R2-070451 [31] section 10 "Mobility".
The first time LTE measurement were on the RAN1 WI agenda was at RAN1 #46bis in Oct. in Seoul. However, the topic [2]-[5] was not treated due to a lack of time. Only a skeleton of the measurement TS 36.214 was agreed in R1-063003 [6].
At RAN1 #47 in Riga in Nov. 06 the measurement topic [8]-[14] was treated the first time but without any decisions.
GERAN - LTE handover aspects were discussed at a 3GPP workshop at the beginning of Jan.07 in Sophia Antipolis with a summary of conclusions in LGW07-0038 [16].
At RAN1 #47bis in Sorrento in Jan. 07 there was again not enough time to treat LTE measurement aspects [17]- [20] so that an email discussion on "Physical Layer Measurements" was scheduled after RAN1 #47bis meeting which is summarized in R1-071065 [28].

According to the LTE workplan RP-060839 [15] decided by RAN #34 in Dec. the following topics are supposed to be finalized by March 2007:
· UE and Node B measurement definitions (RAN1)

· Measurements for mobility (RAN2 in cooperation with RAN1)

· Intra E-UTRAN mobility in LTE_IDLE and LTE_ACTIVE (RAN2 in cooperation with RAN3, SA2)
· Inter RAT mobility (RAN2 in cooperation with RAN3, SA2)
· Inter 3GPP mobility (RAN3 in cooperation with RAN2, SA2)

· RRM requirement concepts (RAN4 in cooperation with RAN1)

3. LTE measurement aspects
Measurements:

· DL reference signals to use for measurements:
A few aspects have to be taken into account:
· Is the DL RS always present (i.e. every slot and in every part of the cell)?
R0 certainly, R1 most probably (unless 1 TX antenna at Node B is possible),
R2 and R3 maybe not (if beamforming or less than 3 antennas are used) so considering R2 and R3 is certainly not useful.
Note: Also DL RS hopping will affect the presence of the DL RS and DRX settings will impact the averaging of measurements. Furthermore, if there are different DL RS unicast/MBMS settings in case of TDM of unicast and MBMS also this needs to be taken into account.
So saying "take into account as many DL RS as possible" is ok but "what is possible" needs further clarification.

· Is the DL RS power always constant (e.g. with respect to interference coordination) or is there a need to exchange power differences in the network to have comparable measurement results?
· Measurement types:
We share the concern that simply copying measurement definitions from UTRA to E-UTRA without more detailed verification would create again a bigger toolbox where the usage of the "tools" might be unclear later.
However, we support the introduction of a UE measurement E-UTRA carrier RSSI and a DL RS received power measurement (RSSI should be avoided here, see terminology).
The introduction of reporting also the quotient could be further discussed (apart from possible testing effort there should be at least no additional UE complexity).
For the "RS-SINR" it was anyway a bit unclear which parts of interference were considered here (is the denominator of SINR = E-UTRA RSSI - S?). In WCDMA it was possible with the descrambling/despreading to look at intra-cell interference on the considered code.
DL RS received quality was also unclear. Is there an assumption for a sort of CRC or error rate?
Finally, time difference measurements will certainly also be required whenever not highly synchronous cells or transmissions via different antennas are intended. But who should and how should this be measured might be too early to decide at RAN1 #48 (given the status on related aspects).
Mobility:
· RAN2 TR 36.300 [31] says in section 10.1 for intra-E-UTRAN: "UE accesses the target cell via contention-based RACH (the use of dedicated resources for accessing the target cell in a contention-free manner is FFS)".
RAN1 #47bis decided: "Non contention based scheduling request mechanism for synchronized users. Providing contention based scheduling request ( Non sync random access) is RAN2 decision." If there is a contradiction here, we should clarify this in an LS to RAN2.
· RAN2 seems to intend to not signal intra-frequency neighbour cell lists on S-BCH (see RAN2 LS R1-070644 [21]) for non-initial cell search although they are not yet sure what intra-frequency means (see RAN2 LS R1-070646 [22]).
As RAN1 is about to consider also hopping of reference signals to be measured from these neighbour cells, RAN1 should carefully study the benefit of such a hopping compared to the impact on UE complexity and the measurement times which could be critical for handovers.
Currenty, also the measurement bandwidth of a UE monitoring neighbour cells is not yet decided (just 72 subcarriers considered or whole bandwidth used in the neighbour cell or maybe the bandwidth of the serving cell if supported in the neighbour cell). Also these aspect might be an information addressed in the neighbour cell list.
Terminology:

· The TS 36.214 title "Physical layer – Measurements" has no reference to LTE so far. It is recommended to make the title LTE specific as TS 25.215 will certainly not be merged into this TS.
· RSSI is standing for "received signal strength indicator". However, in the way it was used in UTRA as so called "UTRA carrier RSSI" (see TS 25.215 section 5.1.3) it doesn't measure any signal but the received wideband power in the considered bandwidth.
It is therefore recommended to avoid the RSSI term in connection with "RS RSSI" to not cause more confusion. RS received power or RSRP seems to be a better suited term.
· For the pilot TS 36.211 introduced the term "Reference Signal (RS)" for DL and UL. However, some inputs are also talking about "Reference Symbols". For the introduction of measurements in the specifications we better take the first term.
Similar for the numbering of the DL RS which are numbered R0 to R3 in TS 25.211 but numbered R1-R4 elsewhere.
Procedural aspects:
· In UTRA measurements in the UE and the Node B were only defined in TS 25.215 (for FDD) and TS 25.225 (for TDD) if these measurements were exchanged via air or network interfaces, e.g. there are no measurements defined for power control or for CQI reporting, as what is tranferred over the air are TPC commands and CQI values which are standardized.
In E-UTRA with a flat architecture and RRM functionality in the Node B it would even not be needed to standardize Node B measurements which are only used in the same Node B where they are measured.

· Relation to TR 36.801: When looking at the time schedule for LTE measurement definitions and the request to capture measurement requirements in TR 36.801 it is not fully clear whether TR 36.801 will duplicate information that will simultaneously go into corresponding TSs like TS 36.214.
One thing from RAN1 point of view that could certainly be covered in TR 36.801 is the measurement purpose (unless there is consensus to cover this in a TS).
4. Conclusion

It is proposed to take the comments made under 3. into account.
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