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Discussion 
1 Introduction

There was a discussion with regard to CSI/SRS activity in conjunction with Active time last meeting. In this contribution the issue is discussed further especially for TDD.
2 Discussion 
Capturing from 36.321

	From section 3.1

Active Time: Time related to DRX operation, as defined in subclause 5.7, during which the UE monitors the PDCCH in PDCCH-subframes.
drx-RetransmissionTimer: Specifies the maximum number of consecutive PDCCH-subframe(s) for as soon as a DL retransmission is expected by the UE.
onDurationTimer: Specifies the number of consecutive PDCCH-subframe(s) at the beginning of a DRX Cycle.

From section 5.7

When a DRX cycle is configured, the Active Time includes the time while: 

-
onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimer or mac-ContentionResolutionTimer (as described in subclause 5.1.5) is running; or

-
a Scheduling Request is sent on PUCCH and is pending (as described in subclause 5.4.4); or

-
an uplink grant for a pending HARQ retransmission can occur and there is data in the corresponding HARQ buffer; or

-
a PDCCH indicating a new transmission addressed to the C-RNTI of the UE has not been received after successful reception of a Random Access Response for the preamble not selected by the UE (as described in subclause 5.1.4).
…
-
when not in Active Time, type-0-triggered SRS [2] shall not be reported.

-
if CQI masking (cqi-Mask) is setup by upper layers:

-
when onDurationTimer is not running, CQI/PMI/RI/PTI on PUCCH shall not be reported.

-
else:

-
when not in Active Time, CQI/PMI/RI/PTI on PUCCH shall not be reported.


As seen above Active Time is only for downlink subframes (or PDCCH-subframes). The problem is uplink CSI/SRS activity is controlled as a function of Active Time. In the relevant discussion during the last meeting, it is clarified that Active Time has one to one correspondence with uplink subframe (i.e. if downlink subframe n is in Active Time, uplink subframe n is considered as being in Active Time). It is relatively clear in FDD, but one to one relationship does not hold for TDD. Hence it still needs to be clarified how CSI/SRS activity should be controlled in conjunction with DRX state in TDD. 

Number of different cases are examined to see correct UE behaviour.

Case 1: Active time due to timers; onDurationTimer or drx-InactivityTimer or mac-ContentionResolutionTimer
It is obvious. Once the timer starts, CSI/SRS activity should be performed in the uplink subframes until the timer expires.
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Fig 1: Example 1with onDurationTimer of 10 ms
Case 2: Active time due to certain event(s) 
Case 2 is about when UE applies Active time due to certain events e.g. ‘a Scheduling Request is sent on PUCCH and is pending’ or ‘a PDCCH indicating a new transmission addressed to the C-RNTI of the UE has not been received after successful reception of a Random Access Response for the preamble not selected by the UE’.   
It is also relatively clear that uplink subframes until the event is resolved are subject to CSI/SRS transmission as shown in the figure below.

[image: image2.emf]D S U U D D S U U D D S U U D D U D U

D-SR sent

Uplink grant rcvd

TDD 

(configuration 1)

D D D D D D D D D

U U U U

D D D D D D D D D D

U U U U U U U U U U U U U U U

FDD

D-SR sent

Uplink grant rcvd

Active Time Uplink subframesfor CSI/SRS activity


Fig 2: Example 2 with D-SR pending
Case 3: Active time due to pending uplink grant

In this case, Active Time is a single downlink subframe; hence envelope approach (i.e. uplink subframes between active downlink subframes are subject to CSI/SRS transmission) does not hold. Actually there is no corresponding uplink subframes for CSI/SRS transmission for pending uplink grant in TDD. 
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Fig 3: Example with pending uplink grant 
3 Suggestion
Study on the cases suggests followings;
· Uplink subframes are subject to CSI/SRS transmission once relevant timers (onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimer or mac-ContentionResolutionTimer) starts until they expire.
· Uplink subframes are subject to CSI/SRS transmission once a relevant event (e.g. a Scheduling Request is sent on PUCCH and is pending) occurs until it is resolved.

· No uplink subframe is subject to CSI/SRS transmission due to uplink grant reception for pending HARQ retransmission

It is proposed to confirm above understandings. To capture UE behaviour unambiguously, draft CR to release 10 with a magic sentence is presented in [1] 
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