3GPP TSG SA WG5 (Telecom Management) Meeting #90

26-30 August 2013; Valencia, Spain
S5-131233
Source:
Intel, Cisco
Title:
Discussion paper of Tadv and UE Rx – Tx Timing
Document for:
Discussion and Approval
Agenda Item:
6.7.1 Enhanced NM Centralised Coverage and Capacity Optimisation (560032)
1
Decision/action requested

It’s asked for the group to discuss and approve the proposal of Enhanced NM Centralised Coverage and Capacity Optimisation.
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Rationale

At the SA5 #89 meeting in Sophia Antipolis, several contributions proposed new measurements associated with the distribution of UE location. 
· Contribution [1] proposed measurements to count the numbers of RRC Setup Attempts and HO Attempts in each bin that is created according to different values of Timing Advance, corresponding to different UE to eNB distances in a cell.
· Contribution [2] proposed measurements to count the number of UE measurement reports or the number of UE in each bin that is created according to different values of UE Rx – Tx, corresponding to different UE to eNB distances in a cell.

· Contribution [3] proposed measurements to count the number of UE measurement reports or the number of UE in each bin that is created according to different values of AOA, corresponding to different windows of angle from the center of the eNB.

· Contribution [4] proposed measurements to count the number of UE in each bin that is created according to different values of Timing Advance and AOA, corresponding to different UE to eNB distances and different windows of angle within the sector, respectively.    
The distribution of performance measurements in a cell, based on UE to eNB distance, and AOA, provides spatial-temporal data that can be used not only to understand the dynamic behavior of radio networks, but to trigger proper actions toward cell performance optimization. This discussion paper intends to clarify the ambiguity in estimation of the UE to eNB distance for which different schemes were proposed in different contributions: in some cases timing advance and in some cases the UE Rx – Tx measurements.     
The relation between Timing Advance and UE Rx – Tx time difference can be seen in section 8.3.1 [5] which outlines positioning techniques using UE and/or E‑UTRAN measurements.
· UE measurements:

-
Reference signal received power (RSRP);

-
Reference Signal Received Quality (RSRQ);

-
UE Rx – Tx time difference.
· E-UTRAN measurements:

-
eNB Rx – Tx time difference
-
Timing Advance (TADV):

-
Type1: TADV = (eNB Rx – Tx time difference) + (UE Rx – Tx time difference)
-
Type2: TADV = eNB Rx – Tx time difference; (based on PRACH transmission from the respective UE).
-
Angle of Arrival (AoA).
Type 1 TADV consists of two components – eNB Rx – Tx and UE Rx – Tx.. In Figure 1, UE is fully aligned with eNB. As the result, eNB Rx – Tx = 0, and Timing Advance = UE Rx – Tx is equivalent to the round trip delay. Therefore, in case of ideal time alignment it  would be correct to use either Type 1 TADV or UE Rx – Tx measurement to calculate the UE –eNB distance.
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Figure 1: eNB and UE in case of precise time alignment
However, a UE may not be precisely aligned with eNB all the time, e.g. since UE may be moving. Figure 2-A refelects situation after UE moved away from eNB, but the TA command was note received yet. Then the value of (eNB Rx – Tx) is positive and the next TA command will instruct the UE to increase the value of Timing Advance. In Figure 2-B, after UE is moving close to the eNB, the value of (eNB Rx – Tx) becomes negative and then the next TA command will instruct the UE to decrease the value of Timing Advance. In both cases the value (eNB Rx – Tx) is the TA that is defined in Timing Advance Command MAC Control Element (section 6.1.3.5 [6]). TA is 6 bit signed integer (-31 .. 32). The unit of TA is 0.52us. The range of TA is (-16.12us .. 16.64us) that is equivalent to (-2418M .. 2996M). Therefore, the UE distance estimation will be more accurate if eNB Rx – Tx is taken into account.   
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Figure 2: eNB and UE Time Alignment with UE Movement Compensation
The Type 2 TADV represents the Timing Advance estimated from receiving a PRACH preamble during the random access procedure; this includes the case when the UE has not been time aligned with the eNB yet. In the case of random access, the identity of the UE is not known therefore, UE Rx – Tx information is not available.
In conclusion, to estimate the distance between UE and eNB, the Type 1 TADV should be used if available. Otherwise the Type 2 TADV should be used.
4
Detailed proposal
The group is asked to discuss the discussion paper, and its implication to other contributions.
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