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1 Introduction
At RAN4 #62bis the following points were agreed [1][2]:

1. Additional Xms needs to be added to both configuration and activation time to account for channel startup processing (RF, AGC/frequency lock, timing acquisition etc). Value of X is FFS, contributions expected for RAN4#63.

2. 8ms for deactivation is sufficient, ie no need to change current RAN1 specification

3. No need to account for RF warm up for an already running RF chain in configuration requirement. However glitch may still occur due to reconfiguration (eg retuning, AGC settling etc) of an already running RF chain.
4. Glitch definition is agreed to be “Time that the UE does not receive PCell PDCCH, or has impaired performance eg due to AGC settling” 

5. Glitch duration = [Y]ms, companies to evaluate Y=5ms

6. Interruption Requirement for activation shall be defined

7. Interruption will be allowed at deactivation, same requirement as activation (eg evaluate Y=5ms)
Based on these decisions an LS [3] with the following points was sent to RAN2:
1. Interruptions on PCell are allowed when SCell is activated or deactivated by MAC when scellMeasurementCycle >=640ms

2. The exact length of the interruptions is still under discussion but one proposal which has been discussed is for it to be up to [5] ms.
3. RAN4 will further update RAN2 on the progress of the discussion and the agreements on the length of the interruptions.
It is understood RAN4 will work further to define the maximum retuning interruption length due to reconfiguration of receiver bandwidth. This contribution analyzes and further clarifies when, relative to reception of the activation/deactivation command and the SCell activation/deactivation, the retuning interruption is applied.
2 Discussion

It is our understanding RAN4’s intent is the retuning interruption must complete by the time of SCell activation or deactivation. Clearly this must be the case for SCell activation in order to properly receive PDCCH and generate SRS and CQI reports for this SCell, as well as to allow for UL&DL transmissions in a timely manner. For deactivation this requirement is not so clear since some small delay of the glitch would not affect QoS and would not have a significant effect on processing and power consumption.  For example we could consider waiting for a DRX opportunity in order to minimize transmission interruptions, but to keep operation simple and minimize impact to the specification it is probably best to apply the same requirement as activation and ensure the deactivation retuning glitch is completed by the time of SCell deactivation.

Proposal 1: The UE shall complete any interruption impacting PCell transmissions due to the retuning of the RF front end no later than in the subframe by which it completes the activation of the SCell.

Proposal 2: The UE shall complete any interruption impacting PCell transmissions due to the retuning of the RF front end no later than in the subframe by which it completes the deactivation of the SCell.

It is also our understanding that for proper operation it is necessary for the eNB scheduler to know when SCells are activated and deactivated. Therefore the HARQ ACK for the MAC activation/deactivation CE needs to be received by the eNB. Since in many UEs retuning interruptions will also interrupt UL transmissions, it is important that the retuning interruptions do not start until the HARQ ACK associated with the MAC activation/deactivation CE is sent.
Proposal 3: Start of the retuning interruption shall not occur before the HARQ ACK has been sent for the MAC activation/deactivation CE.

For SCell activation the period in which the retuning interruption can be applied is clear since the subframe of activation is explicitly specified and activation delay needs to be minimized to maximize system performance. 
Observation 1: For a MAC Activation CE received in subframe N, the retuning interruption must start after N+4 and end by N+4+X. Where X is the maximum allowed retuning period to be defined by RAN4.
For SCell deactivation it is currently specified that deactivation must occur no later than N+8. The UE is allowed to deactivate anytime after the MAC CE is received up to this point. It is understood that the retuning interruption period is significantly shorter than the activation interruption period since there is no warm up and long settling time for AGC and/or AFC. Therefore deactivation timing is not likely to need to be extended where the activation timing will likely need to be. As with SCell activation, eNB reception of the HARQ ACK for the MAC CE is necessary.
Observation 2: For a MAC Deactivation CE received in subframe N, the retuning interruption must start after N+4 to allow for HARQ ACK, and end no later than N+8 as currently specified.
It was discussed at RAN4#62bis that only activation timing may need to be addressed due to the length of the retuning interruption, and that 36.213 may need to be updated to reflect this requirement. If it is agreed that the retuning interruption must be completed before SCell activation/deactivation (proposals 1& 2) then deactivation timing would also need to be addressed to not allow the retuning interruption before the HARQ ACK is provided for the MAC activation/deactivation CE (proposal 3).

Proposal 4: Update SCell activation/deactivation timing requirements
When a UE receives a MAC activation/deactivation CE in subframe N:
- FDD activation is completed at N+4+X.

- TDD activation is completed at N+k+X
Where X is the maximum number of subframes before completion of the activation, including any interruption to PCell transmissions due to retuning of the RF front end, and where k is the HARQ RTT for the TDD configuration. The value of X will be defined by RAN4.
- For FDD, deactivation may only occur after N+4 (to allow for HARQ ACK) but no later than N+8.

- For TDD, deactivation may only occur after N+k (to allow for HARQ ACK) but no later than N+k+4.

RAN4 has defined the retuning interruption as the “time that the UE does not receive PDCCH” [1]. Since DRX Active Time is defined as the period of PDCCH reception, the retuning interruption should be added as an additional exception to Active time if DRX is configured.
Also, similar to measurement gap operation we could consider: 
- A UE may take into account the possible occurrence of a retuning when determining the next available PRACH subframe
- When no UL-SCH transmission can be made due to occurrence of a retuning glitch, no HARQ feedback can be received and a non-adaptive retransmission follows
- If there is a retuning glitch at the time of the HARQ feedback reception set HARQ_FEEDBACK to ACK
- During a retuning glitch do not increment SR_COUNTER
- During a retuning glitch the UE shall not perform the transmission of HARQ feedback and CQI/PMI/RI/PTI, and SRS shall not be reported
Proposal 5: UE behavior for the retuning interruption is similar to UE behavior for a measurement gap
Not all aspects of current measurement gap behavior may be applicable to retuning interruptions. One significant difference between retuning interruptions and measurement gaps is retuning interruptions have to be applied, and cannot be eclipsed by other events in order to correctly perform SCell activation/deactivation. 

For example the RACH RAR reception is not affected by measurement gaps. Even though the moment of SCell activation/deactivation is network controlled it is not possible for the eNB to predict when the UE may initiate the random access procedure. If like measurement gaps RACH RAR takes precedence over retuning interruptions SCell activation/deactivation would be delayed with respect to the timing requirements specified in 36.213, and the eNB would not precisely know the SCell activation status or some new rules would have to be specified for when the interruption and activation/deactivation are applied. In our view it would be simpler for retuning interruptions to take precedence over RACH RAR’s.
The simplest way forward to deal with the RACH RAR case would be for UE behavior to be left unspecified. It is an unlikely case, which may only happen for RA-SR, meaning that although the UE needs CA (lots of transmissions) the eNB has not provided a PUCCH for D-SR. If it is felt necessary to specify for Rel-10, to minimize impact on the Rel-10 this deviation from measurement gap handling could be accomplished by adding a note to the RACH RAR procedural text.

Proposal 6: RAN2 to consider if RACH RAR reception is eclipsed by retuning interruptions 
Proposal 7: Agree on the text proposal to 36.321 in Annex A
A potential text proposal to 36.213 defining SCell activation/deactivation timing requirements can be found in Annex B, and a potential text proposal to 36.133 defining retuning interruption requirements can be found in annex C.
3 Conclusion
In this contribution retuning interruptions have been further reviewed and the following conclusions reached:

Proposal 1: The UE shall complete any interruption impacting PCell transmissions due to the retuning of the RF front end no later than in the subframe by which it completes the activation of the SCell.

Proposal 2: The UE shall complete any interruption impacting PCell transmissions due to the retuning of the RF front end no later than in the subframe by which it completes the deactivation of the SCell.

Proposal 3: Start of the retuning interruption shall not occur before the HARQ ACK has been sent for the MAC activation/deactivation CE.

Proposal 4: Update SCell activation/deactivation timing requirements

When a UE receives a MAC activation/deactivation CE in subframe N:

- FDD activation is completed at N+4+X.

- TDD activation is completed at N+k+X

Where X is the maximum number of subframes before completion of the activation, including any interruption to PCell transmissions due to retuning of the RF front end, and where k is the HARQ RTT for the TDD configuration. The value of X will be defined by RAN4.
- For FDD, deactivation may only occur after N+4 (to allow for HARQ ACK) but no later than N+8.

- For TDD, deactivation may only occur after N+k (to allow for HARQ ACK) but no later than N+k+4.

Proposal 5: UE behavior for the retuning interruption is similar to UE behavior for a measurement gap
Proposal 6: RAN2 to consider if RACH RAR reception is eclipsed by retuning interruptions 
Proposal 7: Agree on the text proposal to 36.321 in Annex A
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5 Annex A
Text proposal to 36.321 v10.5.0 (2012-03):

<< Unchanged sections omitted >>
5.1.2
Random Access Resource selection
The Random Access Resource selection procedure shall be performed as follows:

-
If ra-PreambleIndex (Random Access Preamble) and ra-PRACH-MaskIndex (PRACH Mask Index) have been explicitly signalled and ra-PreambleIndex is not 000000:

-
the Random Access Preamble and the PRACH Mask Index are those explicitly signalled.

-
else the Random Access Preamble shall be selected by the UE as follows:

-
If Msg3 has not yet been transmitted, the UE shall:

-
if Random Access Preambles group B exists and if the potential message size (data available for transmission plus MAC header and, where required, MAC control elements) is greater than messageSizeGroupA and if the pathloss is less than PCMAX,c (of the Serving Cell performing the Random Access Procedure) – preambleInitialReceivedTargetPower – deltaPreambleMsg3 – messagePowerOffsetGroupB, then:

-
select the Random Access Preambles group B;

-
else:

-
select the Random Access Preambles group A.

-
else, if Msg3 is being retransmitted, the UE shall:

-
select the same group of Random Access Preambles as was used for the preamble transmission attempt corresponding to the first transmission of Msg3.

-
randomly select a Random Access Preamble within the selected group. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
set PRACH Mask Index to 0.

-
determine the next available subframe containing PRACH permitted by the restrictions given by the prach-ConfigIndex, the PRACH Mask Index (see subclause 7.3) and physical layer timing requirements [2]  (a UE may take into account the possible occurrence of measurement gaps and retuning interuptions [9] when determining the next available PRACH subframe);

-
if the transmission mode is TDD and the PRACH Mask Index is equal to zero:

-
if ra-PreambleIndex was explicitly signalled and it was not 000000 (i.e., not selected by MAC):

-
randomly select, with equal probability, one PRACH from the PRACHs available in the determined subframe.

-
else:

-
randomly select, with equal probability, one PRACH from the PRACHs available in the determined subframe and the next two consecutive subframes.

-
else:

-
determine a PRACH within the determined subframe in accordance with the requirements of the PRACH Mask Index.

-
proceed to the transmission of the Random Access Preamble (see subclause 5.1.3).
--- next changed section ---
5.3
DL-SCH data transfer

5.3.1
DL Assignment reception

Downlink assignments transmitted on the PDCCH indicate if there is a transmission on a DL-SCH for a particular UE and provide the relevant HARQ information.

When the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the UE shall for each TTI during which it monitors PDCCH and for each Serving Cell:

-
if a downlink assignment for this TTI and this Serving Cell has been received on the PDCCH for the UE’s C-RNTI, or Temporary C‑RNTI:

-
if this is the first downlink assignment for this Temporary C-RNTI:

-
consider the NDI to have been toggled.

-
if the downlink assignment is for UE’s C-RNTI and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the UE’s Semi-Persistent Scheduling C-RNTI or a configured downlink assignment:

-
consider the NDI to have been toggled regardless of the value of the NDI.

-
indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI.

-
else, if this Serving Cell is the PCell and a downlink assignment for this TTI has been received for the PCell on the PDCCH of the PCell for the UE’s Semi-Persistent Scheduling C-RNTI:

-
if the NDI in the received HARQ information is 1:

-
consider the NDI not to have been toggled;

-
indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI.

-
else, if the NDI in the received HARQ information is 0:

-
if PDCCH contents indicate SPS release:

-
clear the configured downlink assignment (if any);

-
if timeAlignmentTimer is running:

-
indicate a positive acknowledgement for the downlink SPS release to the physical layer.

-
else:

-
store the downlink assignment and the associated HARQ information as configured downlink assignment;

-
initialise (if not active) or re-initialise (if already active) the configured downlink assignment to start in this TTI and to recur according to rules in subclause 5.10.1;

-
set the HARQ Process ID to the HARQ Process ID associated with this TTI; 

-
consider the NDI bit to have been toggled;

-
indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the HARQ entity for this TTI.

-
else, if this Serving Cell is the PCell and a downlink assignment for this TTI has been configured for the PCell and there is no measurement gap and there is no retuning interuption [9] in this TTI; and

-
if this TTI is not an MBSFN subframe of the PCell or the UE is configured with transmission mode tm9 on the PCell:

-
instruct the physical layer to receive, in this TTI, transport block on the DL-SCH according to the configured downlink assignment and to deliver it to the HARQ entity;

-
set the HARQ Process ID to the HARQ Process ID associated with this TTI; 

-
consider the NDI bit to have been toggled;

-
indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the HARQ entity for this TTI.

For configured downlink assignments, the HARQ Process ID associated with this TTI is derived from the following equation:

HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalDL)] modulo numberOfConfSPS-Processes,
where CURRENT_TTI=[(SFN * 10) + subframe number].

When the UE needs to read BCCH, the UE may, based on the scheduling information from RRC:

-
if a downlink assignment for this TTI has been received on the PDCCH of the PCell for the SI-RNTI;

-
if the redundancy version is not defined in the PDCCH format:

-
the redundancy version of the received downlink assignment for this TTI is determined by RVK = ceiling(3/2*k) modulo 4, where k depends on the type of system information message: for SystemInformationBlockType1 message, k = (SFN/2) modulo 4, where SFN is the system frame number; for SystemInformation messages, k=i modulo 4, i =0,1,…, nsw–1, where i denotes the subframe number within the SI window nsw;

-
indicate a downlink assignment and redundancy version for the dedicated broadcast HARQ process to the HARQ entity for this TTI.

--- next changed section ---
5.4
UL-SCH data transfer

5.4.1
UL Grant reception

In order to transmit on the UL-SCH the UE must have a valid uplink grant (except for non-adaptive HARQ retransmissions) which it may receive dynamically on the PDCCH or in a Random Access Response or which may be configured semi-persistently. To perform requested transmissions, the MAC layer receives HARQ information from lower layers. When the physical layer is configured for uplink spatial multiplexing, the MAC layer can receive up to two grants (one per HARQ process) for the same TTI from lower layers.

When timeAlignmentTimer is running and the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the UE shall for each TTI and for each Serving Cell and for each grant received for this TTI:

-
if an uplink grant for this TTI and this Serving Cell has been received on the PDCCH for the UE’s C-RNTI or Temporary C-RNTI; or

-
if an uplink grant for this TTI has been received in a Random Access Response:

-
if the uplink grant is for UE’s C-RNTI and if the previous uplink grant delivered to the HARQ entity for the same HARQ process was either an uplink grant received for the UE’s Semi-Persistent Scheduling C-RNTI or a configured uplink grant:

-
consider the NDI to have been toggled for the corresponding HARQ process regardless of the value of the NDI.

-
deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI.

-
else, if this Serving Cell is the PCell and if an uplink grant for this TTI has been received for the PCell on the PDCCH of the PCell for the UE’s Semi-Persistent Scheduling C-RNTI:

-
if the NDI in the received HARQ information is 1:

-
consider the NDI for the corresponding HARQ process not to have been toggled;

-
deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI.

-
else if the NDI in the received HARQ information is 0:

-
if PDCCH contents indicate SPS release:

-
clear the configured uplink grant (if any).

-
else:

-
store the uplink grant and the associated HARQ information as configured uplink grant;

-
initialise (if not active) or re-initialise (if already active) the configured uplink grant to start in this TTI and to recur according to rules in subclause 5.10.2;

-
consider the NDI bit for the corresponding HARQ process to have been toggled;

-
deliver the configured uplink grant and the associated HARQ information to the HARQ entity for this TTI.

-
else, if this Serving Cell is the PCell and an uplink grant for this TTI has been configured for the PCell:

-
consider the NDI bit for the corresponding HARQ process to have been toggled;

-
deliver the configured uplink grant, and the associated HARQ information to the HARQ entity for this TTI.

NOTE:
The period of configured uplink grants is expressed in TTIs.

NOTE:
If the UE receives both a grant in a Random Access Response and a grant for its C-RNTI or Semi persistent scheduling C-RNTI requiring transmissions on the PCell in the same UL subframe, the UE may choose to continue with either the grant for its RA-RNTI or the grant for its C-RNTI or Semi persistent scheduling C-RNTI.

NOTE:
When a configured uplink grant is indicated during a measurement gap or retuning interuption [9], and indicates an UL-SCH transmission during a measurement gap, the UE processes the grant but does not transmit on UL-SCH
--- next changed section ---
5.4.2
HARQ operation
5.4.2.1
HARQ entity
There is one HARQ entity at the UE for each Serving Cell with configured uplink, which maintains a number of parallel HARQ processes allowing transmissions to take place continuously while waiting for the HARQ feedback on the successful or unsuccessful reception of previous transmissions.

The number of parallel HARQ processes per HARQ entity is specified in [2], clause 8.

When the physical layer is configured for uplink spatial multiplexing [2], there are two HARQ processes associated with a given TTI. Otherwise there is one HARQ process associated with a given TTI.

At a given TTI, if an uplink grant is indicated for the TTI, the HARQ entity identifies the HARQ process(es) for which a transmission should take place. It also routes the received HARQ feedback (ACK/NACK information), MCS and resource, relayed by the physical layer, to the appropriate HARQ process(es).

When TTI bundling is configured, the parameter TTI_BUNDLE_SIZE provides the number of TTIs of a TTI bundle. TTI bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle. Within a bundle HARQ retransmissions are non-adaptive and triggered without waiting for feedback from previous transmissions according to TTI_BUNDLE_SIZE. The HARQ feedback of a bundle is only received for the last TTI of the bundle (i.e the TTI corresponding to TTI_BUNDLE_SIZE), regardless of whether a transmission in that TTI takes place or not (e.g. when a measurement gap or retuning interuption [9] occurs). A retransmission of a TTI bundle is also a TTI bundle. TTI bundling is not supported when the UE is configured with one or more SCells with configured uplink.

TTI bundling is not supported for RN communication with the E-UTRAN in combination with an RN subframe configuration.

For transmission of Msg3 during Random Access (see section 5.1.5) TTI bundling does not apply.

For each TTI, the HARQ entity shall:

-
identify the HARQ process(es) associated with this TTI, and for each identified HARQ process:

-
if an uplink grant has been indicated for this process and this TTI:

-
if the received grant was not addressed to a Temporary C-RNTI on PDCCH and if the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this HARQ process; or

-
if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or

-
if the uplink grant was received in a Random Access Response:

-
if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access Response:

-
obtain the MAC PDU to transmit from the Msg3 buffer.

-
else:

-
obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity;

-
deliver the MAC PDU and the uplink grant and the HARQ information to the identified HARQ process;

-
instruct the identified HARQ process to trigger a new transmission.

-
else:

-
deliver the uplink grant and the HARQ information (redundancy version) to the identified HARQ process;

-
instruct the identified HARQ process to generate an adaptive retransmission.

-
else, if the HARQ buffer of this HARQ process is not empty:

-
instruct the identified HARQ process to generate a non-adaptive retransmission.

When determining if NDI has been toggled compared to the value in the previous transmission UE shall ignore NDI received in all uplink grants on PDCCH for its Temporary C-RNTI.

--- next changed section ---
5.4.2.2
HARQ process

Each HARQ process is associated with a HARQ buffer.

Each HARQ process shall maintain a state variable CURRENT_TX_NB, which indicates the number of transmissions that have taken place for the MAC PDU currently in the buffer, and a state variable HARQ_FEEDBACK, which indicates the HARQ feedback for the MAC PDU currently in the buffer. When the HARQ process is established, CURRENT_TX_NB shall be initialized to 0.

The sequence of redundancy versions is 0, 2, 3, 1. The variable CURRENT_IRV is an index into the sequence of redundancy versions. This variable is up-dated modulo 4.

New transmissions are performed on the resource and with the MCS indicated on PDCCH or Random Access Response. Adaptive retransmissions are performed on the resource and, if provided, with the MCS indicated on PDCCH. Non-adaptive retransmission is performed on the same resource and with the same MCS as was used for the last made transmission attempt.

The UE is configured with a Maximum number of HARQ transmissions and a Maximum number of Msg3 HARQ transmissions by RRC: maxHARQ-Tx and maxHARQ-Msg3Tx respectively. For transmissions on all HARQ processes and all logical channels except for transmission of a MAC PDU stored in the Msg3 buffer, the maximum number of transmissions shall be set to maxHARQ-Tx. For transmission of a MAC PDU stored in the Msg3 buffer, the maximum number of transmissions shall be set to maxHARQ-Msg3Tx.

When the HARQ feedback is received for this TB, the HARQ process shall:

-
set HARQ_FEEDBACK to the received value.

If the HARQ entity requests a new transmission, the HARQ process shall:

-
set CURRENT_TX_NB to 0; 

-
set CURRENT_IRV to 0;

-
store the MAC PDU in the associated HARQ buffer;

-
store the uplink grant received from the HARQ entity;

-
set HARQ_FEEDBACK to NACK;

-
generate a transmission as described below.

If the HARQ entity requests a retransmission, the HARQ process shall:

-
increment CURRENT_TX_NB by 1;

-
if the HARQ entity requests an adaptive retransmission:

-
store the uplink grant received from the HARQ entity;

-
set CURRENT_IRV to the index corresponding to the redundancy version value provided in the HARQ information;

-
set HARQ_FEEDBACK to NACK;

-
generate a transmission as described below.

-
else if the HARQ entity requests a non-adaptive retransmission:

-
if HARQ_FEEDBACK = NACK:

-
generate a transmission as described below.

NOTE:
When receiving a HARQ ACK alone, the UE keeps the data in the HARQ buffer.

NOTE:
When no UL-SCH transmission can be made due to the occurrence of a measurement gap or retuning interuption [9], no HARQ feedback can be received and a non-adaptive retransmission follows.

To generate a transmission, the HARQ process shall:

-
if the MAC PDU was obtained from the Msg3 buffer; or

-
if there is no measurement gap and no retuning interuption [9] at the time of the transmission and, in case of retransmission, the retransmission does not collide with a transmission for a MAC PDU obtained from the Msg3 buffer in this TTI:

-
instruct the physical layer to generate a transmission according to the stored uplink grant with the redundancy version corresponding to the CURRENT_IRV value;

-
increment CURRENT_IRV by 1;

-
if there is a measurement gap or retuning interuption [9] at the time of the HARQ feedback reception for this transmission and if the MAC PDU was not obtained from the Msg3 buffer:

-
set HARQ_FEEDBACK to ACK at the time of the HARQ feedback reception for this transmission.

After performing above actions, the HARQ process then shall:

-
if CURRENT_TX_NB = maximum number of transmissions – 1:

-
flush the HARQ buffer;

--- next changed section ---
5.4.4
Scheduling Request 

The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission.

When an SR is triggered, it shall be considered as pending until it is cancelled. All pending SR(s) shall be cancelled and sr-ProhibitTimer shall be stopped when a MAC PDU is assembled and this PDU includes a BSR which contains buffer status up to (and including) the last event that triggered a BSR (see subclause 5.4.5), or when the UL grant(s) can accommodate all pending data available for transmission.

If an SR is triggered and there is no other SR pending, the UE shall set the SR_COUNTER to 0.

As long as one SR is pending, the UE shall for each TTI:

-
if no UL-SCH resources are available for a transmission in this TTI:

-
if the UE has no valid PUCCH resource for SR configured in any TTI: initiate a Random Access procedure (see subclause 5.1) and cancel all pending SRs;

-
else if the UE has a valid PUCCH resource for SR configured for this TTI and if this TTI is not part of a  measurement gap or retuning interuption [9]and if sr-ProhibitTimer is not running:

-
if SR_COUNTER < dsr-TransMax:

-
increment SR_COUNTER by 1;

-
instruct the physical layer to signal the SR on PUCCH;

-
start the sr-ProhibitTimer.

-
else:

-
notify RRC to release PUCCH/SRS;

-
clear any configured downlink assignments and uplink grants;

-
initiate a Random Access procedure (see subclause 5.1) and cancel all pending SRs.

--- next changed section ---
5.7
Discontinuous Reception (DRX)

The UE may be configured by RRC with a DRX functionality that controls the UE’s PDCCH monitoring activity for the UE’s C-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI and Semi-Persistent Scheduling C-RNTI (if configured). When in RRC_CONNECTED, if DRX is configured, the UE is allowed to monitor the PDCCH discontinuously using the DRX operation specified in this subclause; otherwise the UE monitors the PDCCH continuously. When using DRX operation, the UE shall also monitor PDCCH according to requirements found in other subclauses of this specification. RRC controls DRX operation by configuring the timers onDurationTimer, drx-InactivityTimer, drx-RetransmissionTimer (one per DL HARQ process except for the broadcast process), the longDRX-Cycle, the value of the drxStartOffset and optionally the drxShortCycleTimer and shortDRX-Cycle. A HARQ RTT timer per DL HARQ process (except for the broadcast process) is also defined (see subclause 7.7).

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 DRX is configured, the UE shall for each subframe:

-
if a HARQ RTT Timer expires in this subframe and the data of the corresponding HARQ process was not successfully decoded:

-
start the drx-RetransmissionTimer for the corresponding HARQ process.

-
if a DRX Command MAC control element is received:

-
stop onDurationTimer;

-
stop drx-InactivityTimer.

-
if drx-InactivityTimer expires or a DRX Command MAC control element is received in this subframe:

-
if the Short DRX cycle is configured:

-
start or restart drxShortCycleTimer;

-
use the Short DRX Cycle.

-
else:

-
use the Long DRX cycle.

-
if drxShortCycleTimer  expires in this subframe:

-
use the Long DRX cycle.

-
If the Short DRX Cycle is used and [(SFN * 10) + subframe number] modulo (shortDRX-Cycle) = (drxStartOffset) modulo (shortDRX-Cycle); or

-
if the Long DRX Cycle is used and [(SFN * 10) + subframe number] modulo (longDRX-Cycle) = drxStartOffset:

-
start onDurationTimer.

-
during the Active Time, for a PDCCH-subframe, if the subframe is not required for uplink transmission for half-duplex FDD UE operation and if the subframe is not part of a configured measurement gap or retuning interuption [9]:

-
monitor the PDCCH;

-
if the PDCCH indicates a DL transmission or if a DL assignment has been configured for this subframe:

-
start the HARQ RTT Timer for the corresponding HARQ process;

-
stop the drx-RetransmissionTimer for the corresponding HARQ process.

-
if the PDCCH indicates a new transmission (DL or UL):

-
start or restart drx-InactivityTimer.

-
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.

Regardless of whether the UE is monitoring PDCCH or not, the UE receives and transmits HARQ feedback and transmits type-1-triggered SRS [2] when such is expected.

NOTE:
A UE may optionally choose to not send CQI/PMI/RI/PTI reports on PUCCH and/or type-0-triggered SRS transmissions for up to 4 subframes following a PDCCH indicating a new transmission (UL or DL) received in subframe n-i, where n is the last subframe of Active Time and i is an integer value from 0 to 3. After Active Time is stopped due to the reception of a PDCCH or a MAC control element a UE may optionally choose to continue sending CQI/PMI/RI/PTI reports on PUCCH and/or SRS transmissions for up to 4 subframes. The choice not to send CQI/PMI/RI/PTI reports on PUCCH and/or type-0-triggered SRS transmissions is not applicable for subframes where onDurationTimer is running and is not applicable for subframes n-i to n.

NOTE:
The same active time applies to all activated serving cell(s).

--- next changed section ---
Annex A (normative):
Handling of measurement gaps and retuning interuptions
In a subframe that is part of a measurement gap or retuning interuption [9], the UE shall not perform the transmission of HARQ feedback and CQI/PMI/RI/PTI, and SRS shall not be reported.

<< End of changes >>
6 Annex B

Potential text proposal for E-UTRA Physical Layer Procedures 36.213 v.10.5.0 (2012-03):
4.3
Timing for Secondary Cell Activation / Deactivation
When a UE receives an activation command [8] for a secondary cell in subframe n, the corresponding actions in [8] shall be applied in subframe n+k+X where X is the value specified in [ref, 36.133 section 8.3.3.2.1] and where for FDD k=4 and for TDD k is the interval between the downlink transmission and the transmission of associated HARQ feedback, as indicated in Table 10.1.3.1-1 of [2].
When a UE receives a deactivation command [8] for a secondary cell or a secondary cell’s deactivation timer expires in subframe n, the corresponding actions in [8] shall apply after n+4 to allow for HARQ feedback and no later than subframe n+8, except for the actions related to CSI reporting which shall be applied in subframe n+8.
7 Annex C

Potential text proposal for 36.133 v10.6.0. R4-121677 “No interruptions on PCell at SCell activation/ deactivation when measCycleSCell is smaller than 640 ms”, NTT DoCoMo [4] is used as baseline text.

8.3.3.2.1
E-UTRAN secondary component carrier measurements when no common DRX is used
When no DRX is in use the UE shall be able to identify a new detectable FDD or TDD cell on the secondary component carrier within Tidentify_scc, according to the parameter measCycleSCell where Tidentify_scc = 20 measCycleSCell
A cell shall be considered detectable when 

-
RSRP related side condition given in Section 9.1 are fulfilled for a corresponding Band,

-
 SCH_RP|dBm and SCH  Ês/Iot  according to Annex B.2.7 for a corresponding Band
The measurement period for deactivated scell measurements is Tmeasure_scc according to the parameter measCycleSCell where Tmeasure_scc = 5 measCycleSCell. The UE shall be capable of performing RSRP and RSRQ measurements for 8 identified cells on the secondary component carrier, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure_scc. 

The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.11 (Carrier aggregation measurement accuracy)

A UE may reconfigure receiver bandwidth taking into account the SCell activation status, and when making measurements of cells on an SCC with deactivated SCell. This may cause interruptions (packet drops) to a PCell which belongs to the same frequency band as the measured secondary component carrier. Such interruptions due to making measurements are allowed with up to 0.5% probability of missed ACK/NACK when the measCycleSCell is larger than or equal to 640 ms. Otherwise, no interruptions shall be allowed. The requirement considers only missed ACK/NACK due to reconfiguration of the receiver bandwith, and not due to other causes such as RF impairments or channel conditions. No interruptions due to the SCell activation status changes shall be allowed when measCycleSCell is smaller than 640 ms. When measCycleSCell is larger than or equal to 640 ms, the maximum allowed length of the retuning interruption is [FFS] ms. The interruption shall not start before HARQ feedback is sent for the activation/deactivation order [17] and shall end by the time of SCell activation/deactivation [3]. For the timing of the SCell activation procedure, the UE shall use a value of X [3] of [FFS – length of interruption time] ms if measCycleSCell is larger than or equal 640 ms, and a value of 4 ms otherwise.
