
3GPP TSG RAN WG1 meeting #52
R1-080799
Sorrento, Italy, February 11-15, 2008
Source:
CATT, CMCC, RITT 
Title:
Sounding reference signals in UpPTS for TDD
Agenda Item:
6.1.7
Document for:
Discussion and Decision
1. Introduction
In RAN1#51bis, [1] was agreed as a way forward on duration and usage of UpPTS for FS2, which proposed that for 5ms  switch-point periodicity and the first half-frame of 10ms switch-point periodicity:
·  Durations and usage of UpPTS

· UpPTS length 2 OFDM symbols

· Used for short random access and/or sounding reference signals

· UpPTS lengths 1 OFDM symbol

· Used for sounding reference signals 

· Not to transmit any control signaling and data in the UpPTS 
· Minimum duration of GP is one OFDM symbol
· The short random access and the sounding reference symbol can be independently switched on or off based on system configuration.

This contribution discusses the detail configuration of sounding reference signals in UpPTS.
2. Discussion
2.1. Sounding RS for TDD
For TDD mode, the reciprocity between downlink and uplink is available, sounding RSs are used not only for frequency scheduling in uplink like FDD, but also for beamforming in downlink. In other words, sounding RS for TDD is to some extend more important than for FDD. Therefore, more opportunities for SRS are needed for TDD than for FDD.
According to current agreement, SRS can be allocated into:
· One SC-FDMA symbol in an ordinary uplink subframe (first symbol or last symbol is still TBD)
· In UpPTS for TDD[1]
For the first case, SRS is allocated in an ordinary uplink subframe by puncturing PUSCH in that subframe, which will lead to much complexity and degradation to detection performance of PUSCH. Besides, according to [2], narrowband or wideband SRS for a user are configured within bandwidth except PUCCH region, thus exploiting the channel reciprocity on the PUCCH regions will not be possible, which affects the performance of TDD operation.
For the second case, SRSs can be allocated in UpPTS for TDD operation. According to [1], we have no any control signaling and data in UpPTS, problems stated above when SRS is transmitted in ordinary uplink subframes will not be present, so it is more beneficial for TDD to allocate SRSs in UpPTS than in ordinary uplink subframes. Besides, we have two options of UpPTS length (one and two symbols)[1], so how to configure SRSs in UpPTS needs more consideration.
2.2. Sounding RS in UpPTS
We propose to allocate SRSs in at most two SC-FDMA symbols in UpPTS, and further:
· For UpPTS length of one or two symbols without short RACH configured
· SRSs can be allocated to all symbols in UpPTS 
a) More SRS opportunities are available for TDD
b) The whole uplink bandwidth can be sounded through SRSs transmitted in UpPTS, including the PUCCH region, for we have no PUCCH in UpPTS[1].
c) SRSs are allocated in UpPTS with higher priority than ordinary uplink subframes to maximally avoid collision between SRS and PUSCH.
· For UpPTS length of two symbols with short RACH configured
· SRSs can be allocated in the all symbols in UpPTS apart from the bands region used for short RACH.
a) More SRS opportunities are available for TDD in larger bandwidth cases.
b) Frequency regions for PUCCH can be covered by SRSs in UpPTS.
c) Short RACH regions are sounded through SRSs transmitted in ordinary uplink subframes and other regions are with higher priority sounded through SRSs transmitted in UpPTS to maximally avoid collision between SRS and PUSCH.
For TDD mode, SRSs are transmitted to provide channel information for not only uplink scheduling but also other operations exploiting channel reciprocity (e.g. beamforming), thus we expect to have as much SRS opportunities as possible no matter what the UL/DL allocation is. Considering the collision with PUCCH and the complexity when SRSs are transmitted in ordinary uplink subframes, it is better to allocate SRSs in UpPTS than in ordinary uplink subframes, so we propose to use two SC-FDMA symbols in UpPTS to transmit SRSs even though short RACH is not configured, and the UpPTS length of one symbol for SRSs is only used to support large cell size (up to 100km).
3. Conclusion
In this contribution, configuration of SRS in UpPTS is discussed, we propose that at most two SC-FDMA symbols can be used to transmit SRS, and further:
· For UpPTS length of one or two symbols without short RACH configured, SRS can be allocated into all symbols in UpPTS with higher priority than ordinary uplink subframes.
· For UpPTS length of two symbols with short RACH configured, SRS can be allocated in to all symbols in UpPTS apart from short RACH bands region.
· The above configurations for SRS are applied to every UpPTS in 5ms and 10ms switching-point periodicity, i.e. including the 2nd UpPTS in 10ms periodicity with two switching-point case.

· It is proposed to use two SC-FDMA symbols in UpPTS to transmit SRSs even though short RACH is not configured, and the UpPTS length of one symbol for SRSs is only used to support large cell size (up to 100km).
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