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1
Introduction
In the last RAN4 meeting, it was agreed that the measurement cycle for de-activated Scell measurements can be configurable and an LS which addressed the agreement was approved and sent to RAN2 [1]. Meanwhile, the following way forward document was proposed and discussed [2]:

· UE behaviours in de-activated SCC measurements should be verified with test cases
· No glitches shall be allowed in case of small measurement cycles, while some packet drops would be allowed in case of large measurement cycles.

Although it was not formally approved, it seemed that the basic concept would be a good compromise between system performance and UE battery saving, and that it would be a good starting point to move forward. 
In this contribution, we discuss how to capture the idea proposed in [2] in the core part of TS 36.133 in order to finalize this issue. In addition to that, detailed test parameters are proposed in the following section, i.e. what kind of test parameters could appropriately verify such UE behaviours. Also, a draft response LS to RAN2 is provided in another document [4] to inform that RAN4 is currently working on the requirements and test cases for UE behaviours caused by Scell activation/ de-activation, such as RF retuning, glitches, and handling of Pcell/ Scell power imbalance. 
2
Discussion
The baseline concepts quoted in [1] are quoted as below:

· Glitches should be avoided as much as possible so that system performance should be maintained.
· Especially, in normal operations and de-activated SCC measurements with small measurement cycle

· However, some UE implementation freedom should be allowed, only if the degradation of system performance could be minimized.

· Note: Glitches would be occurred only in case of intra-Band contiguous CA 

· If the SCC measurement cycle is lower than [TBD ms], no packet drop due to glitches should occur.

· Otherwise, the glitches could be allowed, but the probability of PCell packet drops shall be lower than [TBD%].

· Following the concepts above, the requirements and the test cases will be defined.

· Note: Preliminary test cases and test requirements are being proposed in the following slides to show the idea how to verify the UE behaviours.

· Image rejection issues due to power imbalance during deactivated SCC measurements will be captured and treated by RF requirements (TS36.101).

The parts colored by yellow would be the essence of the proposed compromise solution. That is to say, no glitch shall be allowed in case of small measurement cycle so that uncontrollable packet drops would never happen and the system performance could be maintained, while some glitches might happen in case of large measurement cycle so that UE might obtain UE battery saving effects. 

It is noted that if UE autonomous gaps, which are not controlled by eNB, would always be allowed in the specifications, some bad UEs would utilize the gaps for other purposes. For example, some bad UEs might drop packets to reduce TCP throughput like active queue management (AQM). As discussed on the sustained data rate requirements, such bad UE behaviours should be prohibited. Therefore, it would be quite sensible to limit the scenarios for such UE autonomous gaps, i.e. no glitch shall be allowed in case of the small measurement cycle.
It should also be kept in mind that RAN4 have been discussing this issue for almost 9 months, but no progress has been made. Some companies proposed that UE autonomous packet drops due to glitches should be avoided from a system performance point of view, while others insisted that BW retuning would be beneficial and glitches should be allowed from a UE battery saving point of view, and as a result RAN4 could not come to any compromise solution. It is believed that both sides should try to make a compromise at this moment.

In the following sections, we first discuss how to specify the core requirements in TS 36.133, because the core requirements should in general be defined before discussing test cases. Secondly, the test cases for the compromise solution are discussed.
2.1
Minimum requirements for UE behaviours
First of all, it is proposed that the boundary between the small and large measurement cycles should be 640 ms, i.e. the measurement cycle lower than 640 ms should be regarded as “small measurement cycle”, because it would be the median of the measurement cycles.
Proposal 1: If the SCC measurement cycle is lower than 640 ms, no packet drop due to glitches should occur.

As shown in Figure 1, the number of packet drops due to glitches would depend on the de-activated measurement cycle and the transition period before/ after the measurement durations. The packet drop probability could be calculated in the following:
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Figure 1
However, it would be implementation dependent how often the de-activated SCC is measured and how much transition period is required for one measurement occasion, and therefore it would be sensible to specify a single requirement of the packet loss probability, instead of multiple requirements corresponding to the measurement cycle. It is proposed that the single requirement should be less than 0.5%, assuming 1280 ms measurement cycle and 3 ms transition period. We believe that the requirement of less than 0.5% could minimize the degradation of the on-going Pcell/ activated Scell service quality.

Proposal 2: A single requirement of the packet loss probability shall apply to 640, 1024, and 1280 ms measurement cycle.

Proposal 3: The packet loss probability should be less than 0.5%.

It is noted that no clear description for the measurement cycle lower than 640 ms would be required in the core requirements, because the UE behaviours shall be the same as the existing normal behaviours, i.e. no glitch shall be allowed. However, it is definitely needed to define the test case to verify the implicit requirement (no glitch) for small measurement cycle, in addition to the large measurement cycle test case.
Based on the above analysis, we show a draft text proposal (highlighted by blue) to define the minimum requirements for UE behaviours in Annex A. In the draft text proposal, the baseline text was derived from [3], which has not been formally agreed yet, but would be a good starting point of the de-activated SCC measurement requirements. 
2.2
Proposed test cases
In this section, we discuss how to specify the test cases based on the core requirements proposed in Section 2.2. It is noted that the proposed test cases would be almost the same as the ones in [1]. The time chart in the proposed test cases is illustrated in Figure 2.

Pcell test conditions
PDSCH (QPSK, R = 1/5) should be continuously transmitted in the conditions of Es/Noc = 3 dB and the static channel, so that we could purely verify packet loss (in glitch case)/ non packet loss (in non-glitch case), i.e. other factors, which degrade throughput, could be removed from the test cases.

Scell test conditions

Es/Noc is 3 dB and the propagation channel is static. Scell is activated during T1, and de-activated during T2 and T3. No PDSCH is transmitted in Scell.

Neighbour cell in SCC
Es/Noc is 6 dB and the propagation channel is static. It is not present during T1 and T2, and emerges at the beginning of T3. No PDSCH is transmitted in the neighbour cell. If UE would not correctly make measurements for SCC, the neighbour cell could not be detected and UE could not pass the tests.
Test criteria
The following three criteria should be verified in the test cases:

· Test criteria #1: 100% ACK or NACK (No DTX) during T1
· Glitch behaviors should be prohibited in the normal operation.
· Test criteria #2: X% ACK or NACK ((100 - X)% DTX) during T2 and T3
· Test case #1: X = 100 for 320 ms measurement cycle.
· Test case #2: X = 99.5 for 1280 ms measurement cycle
· Note: The packet loss (including the ACK/ NACK loss) due to the transition period between T1 and T2 should be taken into account.
· Test criteria #3: Measurement report (A6) during T3
· Appropriate SCC measurement behaviors should be verified.
· T3 should be determined based on the cell search requirements for the SCC measurement cycle.

· Measurement report is transmitted in Pcell.
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Figure 2
3
Conclusions
This contribution discussed the minimum requirements for UE behaviours in de-activated SCC measurements and detail parameters in test cases to verify glitch or non-glitch behaviours during the measurements. Our proposals are summarized below:
Proposal 1: If the SCC measurement cycle is lower than 640 ms, no packet drop due to glitches should occur.

Proposal 2: A single requirement of the packet loss probability shall apply to 640, 1024, and 1280 ms measurement cycle.

Proposal 3: The packet loss probability should be less than 0.5%.
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Annex A. Text proposal (highlighted by blue) for the minimum requirements based on the TP of R4-110330
<< Unchanged sections omitted >>
8.3.3.2
Measurements of secondary component carrier(s) with deactivated SCell

8.3.3.2.1

E-UTRAN secondary component carriers measurements when no common DRX is used

When no DRX is in use the UE shall be able to identify a new detectable FDD cell within Tidentify_scc, according to the parameter scellMeasurementCycle where Tidentify_scc = 20 scellMeasurementCycle
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 > -127 dBm for Bands 1, 4, 6, 10, 11, 18, 19, 21, 33, 34, 35, 36, 37, 38, 39, 40, 41  and SCH  Ês/Iot  > - 6 dB.

-
SCH_RP|dBm( -126 dBm for Band 9 and SCH Ês/Iot  > - 6 dB,

-
SCH_RP |dBm( -125 dBm for Bands 2, 5, 7 and SCH Ês/Iot  > - 6 dB,

-
SCH_RP |dBm( -124 dBm for Bands 3, 8, 12, 13, 14, 17, 20 and SCH Ês/Iot > - 6 dB.
The measurement period for intra frequency measurements is Tmeasure_scc according to the parameter measurement scellMeasurementCycle where Tmeasure_scc = 5 scellMeasurementCycle. The UE shall be capable of performing RSRP measurements for 6 identified cells per 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 9.1.3 (interfrequency measurement accuracy)
 Some interruptions (packet drops) in Pcell/ other activated Scells, which belong to the same frequency band as the measured secondary component carriers, would be allowed within [0.5]% packet drop probability, only when the measurement for the secondary component carriers is configured and the scellMeasurementCycle is larger than or equal to [640] ms. [Otherwise, no interruptions shall be allowed.]
--- next changed section ---
8.3.3.2.2

E-UTRAN secondary component carriers measurements when common DRX is used

When DRX is in use the UE shall be able to identify a new detectable FDD cell within Tidentify_scc, according to the parameter  scellMeasurementCycle where Tidentify_scc = max(20 scellMeasurementCycle, 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 > -127 dBm for Bands 1, 4, 6, 10, 11, 18, 19, 21, 33, 34, 35, 36, 37, 38, 39, 40, 41  and SCH  Ês/Iot  > - 6 dB.

-
SCH_RP|dBm( -126 dBm for Band 9 and SCH Ês/Iot  > - 6 dB,

-
SCH_RP |dBm( -125 dBm for Bands 2, 5, 7 and SCH Ês/Iot  > - 6 dB,

-
SCH_RP |dBm( -124 dBm for Bands 3, 8, 12, 13, 14, 17, 20 and SCH Ês/Iot > - 6 dB.
The measurement period for intra frequency measurements is Tmeasure_scc according to the parameter measurementDRX-Cycle where Tmeasure_scc =max( 5 measurementDRX-Cycle, Tmeasure_scc1). The UE shall be capable of performing RSRP measurements for 6 identified cells per 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 9.1.3 (interfrequency measurement accuracy)
Some interruptions (packet drops) in Pcell/ other activated Scells, which belong to the same frequency band as the measured secondary component carriers, would be allowed within [0.5]% packet drop probability, only when the measurement for the secondary component carriers is configured and the scellMeasurementCycle is larger than or equal to [640] ms. [Otherwise, no interruptions shall be allowed.]
<< Unchanged sections omitted >>
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