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1 Introduction

This contribution raises an issue on the UE uplink behaviour with respect to the active time in DRX.

2 Discussion

MAC section 3.1 specifies the active time as following:

Active Time: time during which the UE monitors the PDCCH for a PDCCH-subframe. Section 5.7 defines the conditions for which a subframe is included as part of Active Time.

The active time is extended when UE receives a PDCCH assigning PDSCH/PUSCH resources because DRX Inactivity Timer or a DRX Retransmission Timer is running.

In addition, section 5.7 specifies following:

-
when not in active time, CQI and SRS shall not be reported.

Above definition requires a very tight UE processing depending on PDCCH reception.

The timing relation is shown in figure 1


[image: image1.emf]Transmission 

at eNB

DL Subframe #0

Propagation delay

Reception 

at UE

Transmission

at UE

Reception 

at eNB

Propagation delay

DL/UL offset indicated by Timing Advance Command

DL Subframe #1 DL Subframe #2 DL Subframe #3

DL Subframe #0 DL Subframe #1 DL Subframe #2 DL Subframe #3

UL Subframe #0 UL Subframe #1 UL Subframe #2 UL Subframe #3

UL Subframe #0 UL Subframe #1 UL Subframe #2 UL Subframe #3

P

D

C

C

H

UL Subframe #4

DL Subframe #4 DL Subframe #5

DL Subframe #4 DL Subframe #5

UL Subframe #5 UL Subframe #6

UL Subframe #4 UL Subframe #5

Stop of CQI/SRS

Transmission

of PUCCH/PUSCH


Figure 1. DL/UL timing relation at the end of active time

Let's consider the case that DL subframe#1 is the end of the active time. Therefore, if UE does not receive a PDCCH in DL subframe #1, UE shall not transmit CQI and SRS in UL subframe #2, which is shown in yellow. If UE receives a PDCCH assigning PDSCH/PUSCH, UE transmits corresponding PUCCH/PUSCH at subframe #5, which is shown pink.

There is the case that UE allowed processing time whether to send CQI/SRS in case of maximum DL/UL offset is zero. The condition is PDCCH uses 4 OFDM symbols in less than 10RBs, extended CP is used and propagation delay is maximum. (subframe length) - (4 OFDM symbols of extended CP) - (maximum roundtrip time of the propagation delay) =  (1ms) - (333usec) - (666 usec) = 0.  This includes all blind decoding of PDCCHs. However this is impossible to realize. We propose that UE is allowed to continue the transmission of CQI and SRS until UL subframe #4 if UE does not receive a PDCCH in the subframe #1. This has the consequence that UE's uplink transmission behaviour of the subframe n+4 is decided based on the the downlink subframe n. This is similar to the timing relation between PDCCH and PUCCCH/PUSCH and simplifies the UE implementation.

Above is the discussion at the end of the active time. On the other hand, we currently wonder whether it would be beneficial to shift the start of the uplink active time.
The case when not shifting the uplink active time, i.e. according to the current agreement, is illustrated in Figure 2. The green subframes denote the active time. If periodic CQI/SRS is configured in the UL subframe #4, UE transmits CQI/SRS accordingly. An early transmission of CQI/SRS is useful from scheduler point of view. 
However, if the beginning of the uplink active time is shiftedthe interaction between interfrequency measurement and DRX is simplified in addition to a merit on the DRX because UE should receive downlink, i.e.  reference symbols,before the transmission of CQI in order to measure/generate CQI information. The reference period of the CQI measurement is currently under discussion in RAN1. If this DRX period is used for inter-frequency measurement according to RAN2 agreement, the reporting value of CQI immediately after the DRX is not reliable because UE cannot receive downlink. Always shifting active time in the uplink also simplifies the UE and eNB behaviour.
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3 Conclusion 

This contribution proposes UE is allowed to transmit CQI/SRS during 4 subframes after the end active time for the realistic implementation. We raise the issue of the interaction between inter-frequency measurement and DRX on the start of the active time.
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