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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 in 36.133 specifications.
- 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: Send an LS to RAN1 to request the update of activation/deactivation timing requirements that are specified in 36.213. A draft LS can be found in annex A.
The retuning interruption is now only referred to in 36.133, SCell activation timing is specified in 36.213 and the MAC CE & HARQ ACK is specified in 36.321. We could specify in 36.213 that the retuning interruption must complete by the time of SCell activation/deactivation, and specify in 36.321 that the retuning interruption must not start before the HARQ ACK is sent for the MAC activation/deactivation CE, but in our view the simplest specification change would be for the interruption period specified in 36.133 to indicate the start and end limits.
Proposal 6: Define the maximum retuning interruption in 36.133

- Specify the interruption must complete by the SCell activation/deactivation timing specified in 36.213

- Specify the interruption must not start before MAC CE HARQ ACK as specified in 36.321
Activation/deactivation retuning interruption period limits are specified in 36.133 referring to 36.321 to ensure the interruption does not start before MAC CE HARQ ACK and to 36.213 to ensure the interruption ends no later than activation/deactivation timing.

Proposal 7: Agree on the text proposal to 36.133 in Annex B
In addition, a potential text proposal for 36.213 specification defining SCell activation/deactivation timing 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: Send an LS to RAN1 to request the updated activation/deactivation timing requirements are specified in 36.213. A draft LS can be found in annex A.
Proposal 6: Define the maximum retuning interruption in 36.133

- Specify the interruption must complete by the SCell activation/deactivation timing specified in 36.213

- Specify the interruption must not start before MAC CE HARQ ACK as specified in 36.321

Proposal 7: Agree on the text proposal to 36.133 in Annex B
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RAN4 has agreed [1][2] for SCell activation/deactivation RF retuning due to reconfiguration of receiver bandwidth, interruptions on PCell are allowed when SCell is activated or deactivated by MAC when scellMeasurementCycle >=640ms. 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. Additional activation time to account for channel startup processing (RF, AGC/frequency lock, timing acquisition etc) is needed, and the existing 8ms for deactivation is expected to be sufficient.
It should be noted that these interruptions are in addition to the autonomous interruptions that are allowed for intra-band SCell/ SCC measurements when scellMeasurementCycle >=640ms that are already specified in 36.133 for intra-band contiguous carrier aggregation.
RAN4 has further agreed that retuning interruption must not start before the HARQ ACK is sent for the MAC activation/deactivation CE so that the eNB is properly aware of the SCell activation status, and that the same timing requirement for completion of SCell activation and deactivation is used for completion of the retuning interruption.
Since the length of the retuning interruption length is still under discussion in RAN4 it is preferred the SCell activation timing requirement refers to the number of subframes before completion of the activation [X] specified in 36.133. Where [X] includes any interruption to PCell transmissions due to retuning of the RF front end.
Additionally since the retuning interruption may not obscure the HARQ ACK for the MAC activation/deactivation CE and since the same timing requirement is used for the retuning interruption and SCell activation/deactivation, deactivation may no longer occur before N+4 (FDD) or N+k (TDD).
RAN4 will further update RAN1 on the progress of the discussion and the agreements on the length of the interruptions.

2. Actions:

As a result of these retuning interruption decisions, RAN4 kindly asks RAN1 to update the SCell activation / deactivation timing requirements as follows: 

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 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 in 36.133 sub-clause 8.3.3.2.1.
- 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.

3. Date of Next TSG RAN WG4 Meetings:

TSG RAN WG4 Meeting #63bis

13 – 17 Aug 2012
Tsing Tao, CN
TSG RAN WG4 Meeting #64

  8 – 12 Oct. 2012
Santa Rosa, CA, USA, 
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6 Annex B
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.
<< Unchanged sections omitted >>
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.
--- next changed section ---
8.3.3.2.2
E-UTRAN secondary component carrier measurements when common DRX is used
When 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 = max(20 measCycleSCell, Tidentify_scc1).  Tidentify_scc1 is given in table 8.3.3.2.2-1.

Table 8.3.3.2.2-1: Requirement for Tidentify_scc1
	DRX cycle length (s)
	Tidentify_scc1 (s) (DRX cycles)

	≤0.04
	0.8 (Note1)

	0.04<DRX-cycle≤0.08
	Note2 (40)

	0.08<DRX-cycle≤2.56
	Note2(20)

	Note1:
Number of DRX cycle depends upon the DRX cycle in use

Note2:
Time depends upon the DRX cycle in use


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 =max( 5 measCycleSCell, Tmeasure_scc1). 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. Tmeasure_scc1 is given in table 8.3.3.2.2-2

Table 8.3.3.2.2-2: Requirement for Tmeasure_scc1

	DRX cycle length (s)
	Tmeasure_scc1 (s) (DRX cycles)

	≤0.04
	0.2 (Note1)

	0.04<DRX-cycle≤2.56
	Note2 (5)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


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. No interruptions while the On Duration timer is running shall be allowed when common DRX is used. The requirement considers only interruptions due to reconfiguration of the receiver bandwidth, and not due to other causes such as RF impairments or channel conditions.
<< End of changes >>
7 Annex C

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.
