3GPP TSG-RAN WG4 Meeting AH#2
R4-101317
Dublin, Irland, April 12th – 16th, 2010
Agenda item:
12.1.1
Source: 
Qualcomm Incorporated
Title: 
Discussion on uplink transmission during DL autonomous gap
Document for:
Discussion
1. Introduction
At RAN4 meeting #54, most performance requirements for SI reading using autonomous gap have been agreed [1]. It has been shown that 150 ms is required at physically for an UE to reliably acquire MIB and SIB1 of a neighboring E-UTRA cell [2-5].  Remaining open issues include UE Tx behavior during DL autonomous gap for intra-frequency SI reading and additional RRC procedure delay in addition to physical layer procedures. This contribution provides additional information on both topics.
2. Discussion
2.1. UE Tx behavior during autonomous gap

Intra-frequency, inter-frequency and inter-RAT measurement requirements have been defined in 36.133 [6]. In the case of inter-frequency and inter-RAT measurements, the spec explicitly defined UE measurement capability in terms of UL transmission. For a UE that requires gaps to identify and measure inter-frequency/RAT cells, the UE is not required or allowed to transmit any data during the DL measurement gap 8.1.2.1 [6]:
During the measurement gaps the UE:

· shall not transmit any data 

·  is not expected to tune its receiver on the E-UTRAN serving carrier frequency.

The reason behind this requirement is due to the inherent RF architecture and Tx/Rx performance requirements. An RF architecture with a fixed duplexer spacing clearly does not allow independent Tx/Rx tuning. Even if a variable duplexer spacing is supported, it is unlikely that an arbitrary combination of Tx and Rx frequency would lead to satisfactory emission, REFSENS and other RF requirements.

Similar concept has been extended to SI reading using autonomous gap, where a UE may stop transmitting ACK/NAK during the autonomous inter-frequency and inter-RAT SI reading gaps [2]. In [4], it was further argued that a UE may also use autonomous gaps in uplink transmission for intra-frequency SI reading.  In the following section, some details on intra-frequency autonomous gap are discussed.
A typical gap pattern used for DL SI-reading is illustrated in Figure 1, where each 3ms Rx gap at the serving cell is used to capture either a PBCH or PDSCH subframe of the measured cell. The gap duration of 3ms is adopted to account for the worst case timing alignment, where the serving cell and the cell to be measured are perfectly synchronous.  In this case, one additional subframe is required before and after the MIB/SIB subframe to facilitate the Rx switching between the two cells. The Rx switching includes both frequency and timing adjustments between the two cells. Note that both MIB and SIB1 are transmitted at low spectral efficiency, which is tolerant to timing and frequency errors.

DL SI reading of an intra-frequency neighbour cell is expected to have minor impact on the UE Tx. As shown in Figure 1, the DL gap is expected to be at most 3ms in duration. During this brief gap, the Rx timing and frequency tracking loop could be frozen with respect to the serving cell. Since the frequency error of an UE is expected to be within +-0.1 ppm within a short duration, a 3ms gap would lead to roughly 0.6 Hz frequency drift. The performance impact of such error is negligible.
In conclusion, we expect a UE Tx not to be impacted during DL autonomous gap for intra-frequency SI reading.

[image: image1.emf]M

I

B

M

I

B

M

I

B

S

I

B

S

I

B

S

I

B

Serving cell 

DL gap

Cell to be 

measured

10ms

3ms

20ms


Figure 1 Autonomous gap pattern for SI reading

2.2. RRC procedure delay

The maximum delay requirement is currently specified as following:

The UE shall be able to identify a new CGI of E-UTRA cell within: 
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Where

Tbasic_identify_CGI, intra = [150 + TBD] ms. This is the time period used in the above equation where the maximum allowed time for the UE to identify a new CGI E-UTRA cell is defined.
Note that the TDB value in the formula accounts for additional RRC delay. In the case of MIB and SIB1 reading, there is no corresponding requirement in RRC in terms of generating UL response. In [4], a 30ms RRC procedure delay is proposed for MIB and SIB1 decoding. For MIB and SIB1 decoding, since MAC and PDCH are not involved, we believe the RRC procedure delay could be much shorter than the full 15ms RRC delay. Hence it is proposed that a 15ms procedure delay is used to upper bound additional upper layer procedure delay.
3. Conclusions
In this contribution, we analyzed the impact of DL gap on UL transmission for inter-frequency and intra-frequency SI reading. It is proposed that UL gaps to be allowed for inter-frequency reading but not for intra-frequency reading. In addition, a 15 ms additional delay is proposed to accommodate upper layer procedures in measurement report. The proposed changes are captured in [7].
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