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1.
Introduction
At the last meeting in Ljubljana, [1] was agreed in principle. In this contribution, we review the issue and propose a way forward.
2.
Scenario
The issue raised in [1] focused on the scenario where a configured DL assignment occurs simultaneously with a measurement gap. But there are more scenarios that occur with current specification.

2.1 MG overlaps On-Duration
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Fig. 1 Scenario 1
Figure 1 shows the case where a configured measurement gap overlaps on-duration. In this case, if eNB has any data to send to UE, it should wait until next on-duration.
2.2 MG overlaps the re-transmission occasion.
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Fig. 2 Scenario 2
Figure 2 shows the case where a configured measurement gap overlaps the DRX Retransmission Timer. In this case, if eNB wants to perform HARQ retransmission, it should wait until next on-duration.

2.3 MG overlaps configured DL assignment.
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Fig. 3 Scenario 3
Figure 3 shows the case where a configured measurement gap overlaps the configured SPS DL assignment. In this case, if eNB wants to transmit something, it should wait until next on-duration.
3.
Separating Scenario 3 from scenario 1
According to [3], understanding of RAN2 is that the timing of configured SPS resource is same as the timing of on-duration. Then, scenario 3 is just a subset of scenario 1. It’s because DL SPS assignment only occurs during on-duration and it is blocked by measurement gap.
In fact, scenario 1 is general case because scenario 1 also considers dynamic DL-SCH operation in addition to semi-persistent DL-SCH operation.
In this sense, a solution to solve scenario 1 is preferred to a solution to solve only scenario 3. I.e., the solution for the scenario 1 also solves the scenario 3. But the solution for scenario 3 does not solve the scenario 1.
4.
Possibility of Scenario 3
AMR voice packet is generated in every 20ms.Thus, 20ms or 40ms DRX/SPS period will be used in almost all cases. And, measurement gap period is either 40 or 80 ms. Thus, typical configuration will be as following.
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Fig. 4 Typical configuration
Because measurement gap period is multiple of 20/40ms, it should not overlap on-duration at all. Otherwise, every measurement gap will collide with on-duration as shown in figure 5.
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Fig. 5 Unlikely configuration
Then, the only probable scenario that result in collision is the case where 32/64ms period is used for SPS periodicity. In this case, measurement gap collide DL SPS timing when following equation is met for the configuration shown in figure 4:
Equation 1: K*M = Z*N + L + 1,
M and N are integers, 
0<=L <= 6 for measurement gap length, 

K is either 32/64ms for DRX cycle.

Z is either 40/80ms for measurement gap period.

But, there is no M and N and L that satisfy the equation. Thus, the scenario 3 is not valid in real world.
5.
Optimal approach

In addition, solution in [1] seems not optimal.
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(a) Solution in [1]

(b) Optimal occasion


Fig. 6 Optimal monitoring timing
According to [1], when measurement gap overlaps DL SPS assignment, the UE starts HARQ RTT Timer. But this is not optimal because the UE has to wait for expiry of the timer regardless of whether measurement gap has already ended or not. The more appropriate monitoring timing is shown in (b) of figure 6. Thus, the gain of solution in [1] is trivial and not optimal.

One should note that RAN2 has agreed that when DL SPS assignment collide measurement gap, the SPS assignment is ignored. I.e., the DL SPS assignment is not generated. Thus, what eNB can do after measurement gap is to schedule “INITIAL TX” and it is not “ReTransmission”. In this sense, using HARQ RTT timer seems meaningless because there is no expected “Retransmission”. 
6.
Discussion

From the analysis in section 4, it seems clear that the scenario of [1] is non-existent. 
Rather, scenario 1 or scenario 2 in section 2 should be considered.

In RRC specification, the parameter range for DRX cycle length is same as SPS periodicity. Equations in section 4 can be expanded as following:


Equation 2: K*M + P= Z*N + L + On_Duration_Length,

M and N are integers, 

0<=L <= 6 for measurement gap length, 

K is DRX cycle.

Z is either 40/80 for measurement gap period.

0<=P<On_Duration_Length,
For one measurement gap to completely overlap one on-duration, all possible values for P should satisfy the equation 2 for a certain K, M, Z, N combination. As mentioned earlier, when the DRX cycle is not multiple of 10ms, collision may occur. For the case when DRX cycle length is multiple of 32ms, there seems no K,M,Z,N combinations that entirely overlaps on-duration. I.e, there is always a subframe within on-duration which does not collide measurement gap. Thus, no special handling seems needed because scenario 1 does not occur.. 
Then, the only remaining issue is scenario 2 of section 2. But there are many ways for eNB to avoid this. For example, when eNB configures Measurement Gap, it can also set DRX Retransmission timer value to a 7 or 8 which is larger than measurement gap length. And a few meetings ago, RAN2 agreed that no special treating is needed for this case.
7.
Conclusion

In this document, we discussed the collision scenario of measurement gap. It is identified that
- The problematic scenario in [1] does not occur and the solution is not optimal;

- General scenario where on-duration collide measurement gap also does not occur.

Given these, to specify something that has no real gain would be waste of testing and implementation efforts. This should be avoided at this late stage of Rel-8.

If RAN2 wants improve current DRX behavior, it should focus on the scenario 1 of section 2, taking general approach that can address all scenarios. But, this is also too late for Rel-8 and it is proposed to postpone the discussion including [1] to Rel-9.
8.
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