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1. Introduction
In the RAN2 #100 meeting, we discussed various aspects of SPS/grant-free and made the following agreements.

	…
15. The dynamic grant addressed to C-RNTI shall override the configured grant for this transmission in case of overlap in time domain, for type 1 and SPS.
FFS if/how we handle the URLLC case (e.g. we only allow to override the configured grant if the dynamic grant can be used for the higher priority data or if the URLLC can preempt eMBB transmission).
… 


As a baseline, it was agreed that the dynamic grant overrides the configured grant if they are overlapped in time domain. On top of this, we should discuss whether the baseline can be also applied to the URLLC case or any new operation needs to be specified. We therefore focus on the followings in this contribution.

· Investigate the expected results when the dynamic grant always overrides the configured grant

· Discuss whether any new operation in addition to the baseline needs to be specified

2. Discussion
We consider the situation where a gNB allocates dynamic grant that is overlapped in time domain with the already allocated configured grant. For this situation, we can basically consider the following aspects.

(1) The necessity of dynamic grant

· The gNB already knows the UE’s buffer status by receiving BSR. Furthermore, it also knows the fact that the configured grant is already allocated to the UE. As a result, it is obvious that the gNB will not allocate dynamic grant additionally if it is not needed.

(2) The periodicity of the configured grant

· If the periodicity of the configured grant is long (or not so short), the gNB is easier to find the time to schedule dynamic grant that is not overlapped with the configured grant.

· On the other hand, if the periodicity of the configured grant is short (or not so long), it can be difficult for the gNB to find the dedicated time for dynamic grant.

(3) The transmission duration of dynamic grant

· Similarly, if the transmission duration of dynamic grant is short (or not so long), the gNB is easier to find the dedicated time for the dynamic grant.

· On the other hand, if the transmission duration of dynamic grant is long (or not so short), it can be difficult for the gNB to find the dedicated time for the dynamic grant.

Based on the aspects above, we can conclude that the situation we are considering is more plausible when (i) the gNB judges that dynamic grant is really needed, (ii) the periodicity of the configured grant is shorter, and (iii) the transmission duration of dynamic grant is longer.
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Figure 1
Observation 1: We consider the situation where a gNB allocates dynamic grant that is overlapped in time domain with the already allocated configured grant. This situation is more plausible when (i) the gNB judges that dynamic grant is really needed (due to buffered data QoS requirements and the incompatibility of this data with existing configured grant), (ii) the periodicity of the configured grant is shorter, and (iii) the transmission duration of dynamic grant is longer.
We then consider the case where the gNB judges that dynamic grant is needed so that it will override the configured grant. For easy discussion, we use the following terms.

· P_dynamic: the priority of the LCH that has the highest priority among the LCHs that can be transmitted on dynamic grant only
· P_configured: the priority of the LCH that has the highest priority among the LCHs that can be transmitted on configured grant only
[Case 1] P_dynamic > P_configured

This is the case that was already captured in the agreements as an example. If the UE has data from a LCH with P_dynamic, which is higher than P_configured and whose data is not allowed to use the configured grant, it is reasonable for the UE to transmit the data on the dynamic grant by overriding the configured grant.

This operation is based on the general principle that data from a LCH with a higher priority is more important than that with a lower priority. Accordingly, the gNB can judge that the dynamic grant with P_dynamic is really needed so that overriding the configured grant by the dynamic grant is acceptable.

[Case 2] Both dynamic and configured grants can be used to transmit the UE’s data
This case means that the UE has data from a LCH that can be transmitted on both the dynamic grant and the configured grant. If (i) the amount of the buffered data is large enough and (ii) the TB size of the dynamic grant is larger than that of the configured grant, using the dynamic grant can serve the data more quickly so that it can be beneficial.

However, if the TB size of the dynamic grant is smaller than that of the configured grant, no benefit is expected. Accordingly, a reasonable gNB will not perform scheduling in this way.
Observation 2: If (i) P_dynamic is higher than P_configured or (ii) both the dynamic and configured grants can be used to transmit the UE’s data, it is reasonable that the dynamic grant overrides the configured grant to let the UE transmit more important data first.

[Case 3] P_dynamic < P_configured

Since the priority of a LCH generally reflects its importance compared to other LCHs, transmitting the data with P_configured is more important than that with P_dynamic in this case. Accordingly, it is difficult to find the reason why the gNB assigns the dynamic grant although P_dynamic is lower than P_configured.

However, due to the logical channel restriction in NR, the following situation can happen.

· The configured grant can be only used for URLLC (i.e. not for eMBB)
· URLLC has a higher priority than eMBB.
· The periodicity of the configured grant is very short (e.g. 2 symbols, where this value is actually supported in NR).

The gNB is then difficult to find the non-overlapping time with the configured grant to schedule the dynamic grant. In this situation, overriding the configured grant by the dynamic grant can be one way to simultaneously support the dynamic grant and the configured grant with short periodicity.
If overriding the configured grant by the dynamic grant is allowed in this case, the gNB should be careful not to block the transmission opportunities on the configured grant frequently. For example, the transmission duration of the dynamic grant should be short enough so that the UE can use the configured grant to transmit urgent data and BSR without long delay, as shown in Fig. 2.
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Figure 2
Observation 3: It is not a typical situation where the gNB assigns the dynamic grant that is overlapped with the configured grant, although P_dynamic is lower than P_configured. However, if (i) the periodicity of the configured grant is short so that it is hard for the gNB to find the non-overlapping time for the dynamic grant and (ii) the dynamic grant can carry the data that cannot be carried by the configured grant, the gNB can perform scheduling in this way.

In Cases 1, 2, and 3 above, we have found that overriding the configured grant by the dynamic grant can be useful under the careful gNB’s scheduling policy, which tries not to degrade the QoS on the configured grant.

Note that one alternative for Case 3 is to leave it to UE implementation. The UE then selects either the dynamic grant or the configured grant based on its own rule. This approach requires additional works to define which situation corresponds to Case 3 exactly. Furthermore, from the perspective of the gNB, it should always prepare two possibilities, one is the transmission on the dynamic grant and the other is that on the configured grant, which obviously makes the gNB more complex. In this context, we think that leaving it as UE implementation in Case 3 is not a good solution from both specification and implementation points of view.

Observation 4: One alternative for Case 3 (i.e. P_dynamic < P_configured) is to let it UE implementation. However, it requires additional specification efforts to define Case 3 exactly. Furthermore, it adds the gNB’s complexity since it should prepare two transmission possibilities on both the dynamic grant and the configured grant.

Proposal 1: We propose that the dynamic grant overrides the configured grant regardless of the priorities of the data that can be transmitted on these grants. Ensuring not to degrade the QoS on the configured grant is a gNB’s implementation issue.

3. Conclusions
Observation 1: We consider the situation where a gNB allocates dynamic grant that is overlapped in time domain with the already allocated configured grant. This situation is more plausible when (i) the gNB judges that dynamic grant is really needed, (ii) the periodicity of the configured grant is shorter, and (iii) the transmission duration of dynamic grant is longer.
Observation 2: If (i) P_dynamic is higher than P_configured or (ii) both the dynamic and configured grants can be used to transmit the UE’s data, it is reasonable that the dynamic grant overrides the configured grant to let the UE transmit more important data first.
Observation 3: It is not a typical situation where the gNB assigns the dynamic grant that is overlapped with the configured grant, although P_dynamic is lower than P_configured. However, if (i) the periodicity of the configured grant is short so that it is hard for the gNB to find the non-overlapping time for the dynamic grant and (ii) the dynamic grant can carry the data that cannot be carried by the configured grant, the gNB can perform scheduling in this way.
Observation 4: One alternative for Case 3 (i.e. P_dynamic < P_configured) is to let it UE implementation. However, it requires additional specification efforts to define Case 3 exactly. Furthermore, it adds the gNB’s complexity since it should prepare two transmission possibilities on both the dynamic grant and the configured grant.
Proposal 1: We propose that the dynamic grant overrides the configured grant regardless of the priorities of the data that can be transmitted on these grants. Ensuring not to degrade the QoS on the configured grant is a gNB’s implementation issue.
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