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1 Introduction

In RAN4 #64bis meeting, one wayforward was agreed for Scell activation delay in [1]. Based on latest discussions, the following agreements were made in last meeting:
For Warm start:
	· Warm start for SCell:
· Definition:
· A UE when configured with intra-band CA has fully acquired SCell timing prior to receiving an SCell activation command or;
· A UE when configured with inter-band CA has acquired SCell timing in that the UE has measured the SCell over the last T0 seconds prior to receiving an SCell activation command and; 
· UE receiver is active for receiving at least synchronization signals (PSS/SSS) and CRS on SCell 
· Implication:
· A UE in warm start is able to receive PDSCH/PDCCH on SCell not later than T1 ms from the sub-frame in which the UE receives SCell activation command.  
· Note: T1 is the maximum activation delay when UE is in warm start.



For Cold start 1:
	· Side condition for timing acquisition of SCell for cold start-1 
· SCell received timing is within ( 31.3 µs with respect to that of the PCell 
· Radio conditions are such that the UE is able to acquire the SCell timing within T3 ms after successfully receiving the SCell activation command.
· Ês/Iot ≥ [-3] dB; SCell is serving cell



In this contribution, we give the further discuss the T0, T1, T3 and the side condition for cold start 1 based on our previous discussion papers [2-4]. Based on the analysis, the corresponding text proposal are given to show our point of view that, how to capture the Scell activation delay requirements in RAN4 specifications. 
2 Discussions
2.1 Discussion on T0
In our previous contribution [2], we have declared that, the “known timing information” implies the symbol level timing which could be acquired by measurements. Taking the frequency drift, clock calibration and LO drift into account, the total time offset would be limited into a CP over the last 1.28s. So after measurements on SCell were performed within 1.28s, it can be assumed that the symbol level timing is known, and the SCell timing information can be expected to a-priori for UE. Based on the analysis, we can obtain the proposal 1:
Proposal 1: The timing information can be assumed known prior to receiving an SCell activation command, if the UE has measured the SCell over the last T0 seconds, T0 is proposed to 1.28s.
2.2 Discussion on T1
In case of warm-start, the SCell RF is already activated and timing information is known. From our understanding, the typical scenario is intra-band contiguous carrier aggregation. The signals from PCell and SCell are received within a single UE RF chain. Moreover, the symbols from PCell and SCell would be timing synchronized. Thus when activation MAC CE for SCell is received, from our understanding, it is no need to perform the timing acquiring process, and the PCell timing could be reused by SCell. The activation time for warm start would only account for the time of the RF retuning and AGC settling. For this case, the needed time is quite similar with the glitch time. As we know that, The 5ms glitch time was already agreed as an interruption to the PCell [5], we also think that it is sufficient to activate an SCell. Therefore, we propose that the overall time for warm state is up to 9ms which takes into account the first 4ms for UE to decode the activation MAC CE.
Proposal 2: The maximum activation delay when UE is in warm start is proposed to 9ms.
2.3 Discussion on T3 and Side Condition
The T3 is the maximum activation delay defined for the cold-start 1. Among the different cases for Scell activation, the cold-start 1 is the worst case, which needs the longest activation delay. First, it is reasonable to split this issue into two parts:
· The requirement of cold-start 1 shall be based on the agreed working assumption for cold-start 2, additional PSS/SSS acquisition time is needed;

· The SCell received timing and corresponding Es/Iot side condition for cold start-1 shall be considered.
For the first issue, the activation delay for the cold-start 2 was agreed as 24ms which has taken into account the first 4ms for UE to decode the activation MAC CE when UE receive activation command. That means, it is needed 20ms for the actions for RF warm up, the frequency and time tracking loops warm up, AGC settling. Furthermore, it is required PSS/SSS acquisition in cold-start 1, from our understanding, taking some implementation margin into account, at most 2 attempts for the PSS/SSS search are enough in this case. Thus, additional 10ms will be needed in cold-start 1 compared with cold-start 2. Thus the overall time for cold-start 1 state is up to 34ms which takes into account the first 4ms for UE to decode the activation MAC CE.
Proposal 3: The maximum activation delay when UE is in cold-start 1 is proposed to 34ms.
For the second issue, the Scell received timing is based on the maximum TAE and maximum propagation delay from the Pcell and Scell. For the inter-band CA case, the maximum TAE is defined as 1.3us; moreover, the propagation delay of carrier aggregation from Pcell and Scell is 30us. Thus, it is reasonable to consider the Scell received timing within ( 31.3 µs. However, this kind of requirement seems not the RRM requirement, it is not necessary to define this kind of received timing in the RAN4 RRM specifications.

For the Es/Iot side condition, both of the CRS RSRP Es/Iot and SCH Es/Iot are quite important for the timing information acquisition. Taking the different system bandwidth (1.4MHz, 3MHz,…10MHz, 20MHz) into account, we think it is reasonable and sufficient to set the CRS RSRP Es/Iot and SCH Es/Iot is larger or equal to -3dB.
Proposal 4: It is not necessary to define the Scell received timing within ( 31.3 µs in 36.133 specifications.
Proposal 5: CRS Ês/Iot ≥ [-3] dB and SCH Ês/Iot ≥ [-3] dB are reasonable for defining the maximum activation delay requirement in cold-start 1 case.
2.4 Discussion on Specification Impacts
In our previous contribution, we give the preliminary analysis on the impacts on both RAN1 and RAN4 specifications. Firstly, in current RAN1 specification, the following requirements are defined:

“When a UE receives an activation command for a secondary cell in subframe n, the corresponding actions in [8] shall be applied in subframe n+8.”
In TS36.300/ 321, SCell activation status is defined as “when an SCell is active, the UE shall receive PDSCH and PDCCH (if the UE is configured to monitor PDCCH from this SCell), and is expected to be able to perform CQI measurements.”
In order to minimally impact the existing specification, we suggest that keep the RAN1 specification unchanged and no new state, i.e., “pre-active state” is introduced. The main reason here is that this kind of the new state does not contribute any benefit for the maximum activation delay and it can be left to the eNB and UE’s implementations. Since we prefer no changes in RAN1specifications, thus, there is also no need to change the RAN2 specifications for the new state description in Scell corresponding contents.
For the RAN4 specification, we think that there are some options here to define the core requirements:

· Define Two activation cases, i.e., warm start and cold start;

· Define Two activation cases for timing known or unknown;

· Only define the worst case of maximum activation delay requirement in 36.133, i.e., the cold start-1

For the first and second options, we think that it is really difficult for the network to recognize the different cases here, thus, to define the different requirements, i.e., different maximum activation delay for warm start and cold start, or known timing case and unknown timing case, takes no benefits for the networks’ performances. Moreover, if the requirements need to be verified, it also seems many cases to define the tests in 36.133.
Therefore, from Huawei’s point of view, we strongly suggest to use the last option, i.e., only define the worst case of maximum activation delay requirement in 36.133, i.e., the maximum activation delay 34ms of cold start-1.

Proposal 6: There is no need to change the RAN1 and RAN2 specifications for the new state during Scell activation since it does no actual benefit for the networks’ performance.

Proposal 7: Only define the worst case of maximum activation delay requirement in 36.133, i.e., the maximum activation delay 34ms of cold start-1.
3 Conclusion

In this contribution, we give the further discuss the T0, T1, T3 and the side condition for cold start-1. Based on the analysis in details, we obtain the following proposals:

Proposal 1: The timing information can be assumed known prior to receiving an SCell activation command, if the UE has measured the SCell over the last T0 seconds, T0 is proposed to 1.28s.
Proposal 2: The maximum activation delay when UE is in warm start is proposed to 9ms.
Proposal 3: The maximum activation delay when UE is in cold-start 1 is proposed to 34ms.
Proposal 4: It is not necessary to define the Scell received timing within ( 31.3 µs in 36.133 specifications.
Proposal 5: CRS Ês/Iot ≥ [-3] dB and SCH Ês/Iot ≥ [-3] dB are reasonable for defining the maximum activation delay requirement in cold-start 1 case.

Proposal 6: There is no need to change the RAN1 and RAN2 specifications for the new state during Scell activation since it does no actual benefit for the networks’ performance.

Proposal 7: Only define the worst case of maximum activation delay requirement in 36.133, i.e., the maximum activation delay 34ms of cold start-1.
Based on the above proposals, a text proposal is given in section 5.
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5 Text Proposal
<< Unchanged sections omitted >>
8.3.3.3
Scell activation/deactivation for E-UTRAN carrier aggregation
This section contains Scell activation/deactivation delay requirements on UE capabilities for support of E-UTRA carrier aggregation. Requirements in this section are applicable for both FDD and TDD.
8.3.3.3.1
Activation requirement for secondary component carrier with deactivated SCell
This section defines the activation requirements of the secondary component carrier with deactivated SCell.
A deactivated Scell shall be considered to be activated when
-
RSRP Es/Iot  ≥ [-3] dB,
-
SCH Es/Iot ≥ [-3] dB,
Based on the reception conditions, the maximum activation delay shall not exceed [34]ms when the activation MAC CE is received by UE.

8.3.3.3.2
Deactivation requirement for secondary component carrier with activated SCell
This section defines the deactivation requirements of the secondary component carrier with activated SCell.
The maximum deactivation delay shall not exceed 8ms when the deactivation MAC CE is received by UE.

<< End of the changes >>
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