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1. Introduction

At RAN1#17, WG1 discussed on 1.28 Mcps TDD measurement for propagation delay when PRACH is sent and agreed that 1.28 Mcps TDD needs slightly different measurement for propagation delay from that of 3.84 Mcps TDD[1]. 

In this contribution, detail discussion is described on 1.28 Mcps TDD measurement for propagation delay and the text for signalling support for the measurement is proposed to be added in TR 25.937.

2. Discussion
In FDD or 3.84 Mcps TDD, the propagation delay or round trip delay is measured by comparing the timing of the arrival of the PRACH and the boundary of the (access) timeslot. In 1.28 Mcps TDD, however, it is not possible to use the same mechanism to measure the propagation delay because of the unique frame structure and the uplink synchronization technique. To be more specific, the UE transmits the PRACH advanced in time so that the received PRACH by Node B is time aligned with other codes in the same timeslot, and Node B does not know by how much time the UE transmitted the PRACH in advance. 

2.1 Uplink Synchronization Procedure
To measure the propagation delay, it is essential to understand the uplink synchronization procedure of 1.28 Mcps TDD. The synchronization procedure described in TR 25.928 is as follows[2].

First, a UE acquires downlink synchronization by using the DwPCH, and the propagation delay can be roughly estimated from the estimated path loss of DwPCH and/or P-CCPCH. Since the estimated path loss does not reflect the channel environment, the estimate of the propagation delay is not very accurate. Using this information, the UE aims to ensure that the UpPCH is received starting after the DwPCH and ending before the beginning of the first UL time slot at the NodeB. The sophisticated UEs can transmit UpPCH advanced in time by UpPCHADV from the end of the 96 chip guard period, where UpPCHADV can be determined, for example, based on the estimated propagation delay in which case approximately UpPCHADV = 2 x {estimated propagation delay}. This is to aim at the timeslot UpPTS. See figure 1 for an illustration. Since, UpPCHADV can be obtained from the path loss, UpPCHADV is not very accurate. For simple UEs the propagation delay is not estimated those can transmit their UpPCH immediately after the DwPCH. Furthermore, Node B measures the received starting position of the UpPCH denoted UpPCHPOS in the figure. The reference time (UpPCHPOS = 0) is two symbols prior to the end of the DwPCH. The received starting position of the UpPCH with respect to this reference UpPCHPOS is sent to UE on FPACH, and UE adjusts its Tx timing of PRACH by UpPCHPOS. The definition of UpPCHADV and UpPCHPOS are as follows.

· UpPCHADV: Difference between the Rx timing and initial Tx timing of a UE.
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UpPCHPOS: Received starting position of the UpPCH from the reference time (UpPCHPOS = 0) where is two symbols prior to the end of the DwPCH. Any received starting position of the UpPCH after the reference time is positive.

Figure 1. Timing of the UpPCH Transmission.

2.2 The Measurement of Propagation Delay

As shown in section 2.1, knowing the received timing of UpPCH or PRACH does not allow the Node B to measure the propagation delay, because the transmission timing of those physical channels are adjusted by the UE for uplink synchronization. Instead, the propagation delay can be calculated from UpPCHADV and UpPCHPOS. Since UpPCHADV is already known to the UE, the UE can transmit the value UpPCHADV to SRNC using RRC message. UpPCHPOS can be measured by Node B and it can be transmitted to SRNC using RACH Frame. Then SRNC can calculate the propagation delay using UpPCHPOS signalled by UE and UpPCHADV signalled by Node B.

Propagation Delay = (UpPCHADV + UpPCHPOS - 8*16 TC) / 2.
2.3 Definition for the Measurement of Propagation Delay
The following definitions are agreed by WG1 to be added to the Working CR for 1.28 Mcps TDD[3].
5.2.2.1 Received SYNC_UL Timing Deviation for 1.28 Mcps TDD

Definition
‘Received SYNC_UL Timing Deviation’ is the time difference 

UpPCHPOS = UpPTSRxpath - UpPTSTS
 where

UpPTSRxpath: time of the reception in the Node B of the SYNC_UL to be used in the uplink synchronization process

UpPTSTS: time instance two symbols prior to the end of the DwPCH according to the Node B internal timing

UE can calculate Round Trip Time (RTT) towards the UTRAN after the reception of the FPACH containing UpPCHPOS transmitted from the UTRAN.

Round Trip Time RTT is defined by

RTT = UpPCHAVD+ UpPCHPOS - 8*16 TC
Where

UpPCHADV: the amount of time by which the transmission of UpPCH is advanced in time relative to the end of the guard period according to the UE Rx timing.

3. Proposal

To support 1.28 Mcps TDD measurement for propagation delay on RACH, it is proposed that UpPCHPOS is transmitted from NodeB to SRNC using RACH Frame and corresponding text proposal is added in TR25.937. 
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Iub/Iur aspects of Measurements

9.1
Introduction

This aspect includes the following bullets. 

· Ranges and accuracy have to be adapted for the low chip rate option.
In principle, this issue relates to

· measurements to be performed by Node B and to be reported to DRNC/SRNC, and

· measurements performed by UE, reported to SRNC or CRNC, and used by SRNC, DRNC or Node B.
Due to the different power control and uplink synchronisation concept, different measurements are expected.
9.2
Requirements

9.3
Study areas

9.3.1 Propagation delay measurement
For SRNC to measure the propagation delay when PRACH is sent, the following two measurement values can be used. 
· UpPCHADV: Difference between the Rx timing and initial Tx timing of a UE.
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UpPCHPOS: Received starting position of the UpPCH from the reference time (UpPCHPOS = 0) where is two symbols prior to the end of the DwPCH. Any received starting position of the UpPCH after the reference time is positive.

Figure 1. Timing of the UpPCH Transmission.
Definition
‘Received SYNC_UL Timing Deviation’ is the time difference 

UpPCHPOS = UpPTSRxpath –  UpPTSTS
 where

UpPTSRxpath: time of the reception in the Node B of the SYNC_UL to be used in the uplink synchronization process

UpPTSTS: time instance two symbols prior to the end of the DwPCH according to the Node B internal timing

UE can calculate Round Trip Time (RTT) towards the UTRAN after the reception of the FPACH containing UpPCHPOS transmitted from the UTRAN.

Round Trip Time RTT is defined by

RTT = UpPCHAVD+ UpPCHPOS - 8*16 TC
Where

UpPCHADV: the amount of time by which the transmission of UpPCH is advanced in time relative to the end of the guard period according to the UE Rx timing.

Since UpPCHADV is already known to the UE, the UE can transmit the value UpPCHADV to SRNC using RRC message. UpPCHPOS can be measured by Node B and it can be transmitted to SRNC using RACH Frame. Then SRNC can calculate the propagation delay using UpPCHPOS signalled by UE and UpPCHADV signalled by Node B.

Propagation Delay = (UpPCHADV + UpPCHPOS - 8*16 TC) / 2.

9.4
Agreements and associated contributions
9.4.1 Impact on the Iub common transport channel user plane protocols

The chapter 6.2.1 “RACH channels”,the RACH Data Frame structure showed in Figure 13 shall be changed as follows:
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And the discription shall be changed as follows: “Rx Timing Deviation is a conditional Information Element which is only present when the Cell supporting the RACH Transport Channel is a 3.84Mcps TDD Cell.”
Additional discription shall be added as follows: “Received SYNC_UL Timing Deviation is a conditional Information Element which is only present when the Cell supporting the RACH Transport Channel is a 1.28Mcps TDD Cell”.
In the chapter 6.2.7.x  [1.28 Mcps TDD- Received SYNC_UL Timing Deviation] shall be included as follows:
6.2.7.x
[1.28 Mcps TDD — Received SYNC_UL Timing Deviation]

Description: Received SYNC_UL Timing Deviation is defined as the time deference between UpPTSRxpath  and UpPTSTS  where UpPTSRxpath is time of the reception in the Node B of the SYNC_UL to be used in the uplink synchronization process of the UE sending the RACH and UpPTSTS is time instance two symbols prior to the end of the DwPCH according to the Node B internal timing . 
Value range: {0 – 256 chips}.

Granularity: 1 chips.

Field length: 8 bits.
9.5
Specification impact and associated Change Requests

It is expected that this Iub/Iur protocol aspects has impacts on the following Specifications:

[9],[10],[11],[12],[13].
9.6
Open issues
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