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Introduction
In this contribution we discuss two leftover issues related to configured grants not addressed by email discussions, namely:
· UE behaviour when the direction (UL/DL) of a configured grant is changed in dynamic TDD
· How to allow retransmissions for grant-free Type 1 configured UL grants to continue after MAC cleared the grant?
Discussion
Configured grants and dynamic TDD
NR introduced the concept of dynamic TDD where the TDD configuration can vary dynamically on a slot basis. In this case, a Slot Format Indicator (SFI) is provided to the UE in PDCCH as part of the common search space at the slot origin. Therefore, it may happen that a configure grant for PUSCH or PDSCH falls in a DL or UL symbol respectively. Since the UE is aware from acquiring the SFI of the issue, there could be different options (UE behaviors):
· Option 1: the UE simply disregard the configured grant, since invalid
· Option 2: the UE swaps UL and DL configured grants
· Option 3: the UE waits for the next available symbol in the correct direction to transmit the configured grant
Clearly Option 1 is the simplest. Option 2 requires that both UL and DL configured grants exist and that traffic is active on both directions, which is quite restrictive. Option 3 will affect the periodicity of the configured grants. Moreover, we think it would be contradictory to configure semi-persistent assignments in a highly dynamic system as dynamic TDD. Therefore we don’t think SPS configurations are typical case in dynamic TDD and therefore we should not spend effort in optimizing this case. As a result we prefer Option 1.
Proposal 1: In dynamic TDD, the UE disregards a configured grant when the UL/DL direction changes.
Retransmissions of Type 1 configured UL grants after MAC cleared the grant
In LTE, MAC clears a configured UL grant of an SPS configuration following L1 signalling to SPS C-RNTI indicating SPS release in the PDCCH contents, and sends SPS confirmation MAC CE in returns. However, in that case, only the configured allocation is cleared. The RRC configured SPS C-RNTI remains valid and the UE can continue receiving re-transmission requests via dynamic grants to the SPS C-RNTI.
TS 36.321 Section 5.10.2:
[…]
The MAC entity shall clear the configured uplink grant immediately after first transmission of SPS confirmation MAC Control Element triggered by the SPS release.
NOTE:	Retransmissions for Semi-Persistent Scheduling can continue after clearing the configured uplink grant.
[…]
In the email discussion #42 “Open issues on SPS and GF” the question was asked whether, similar to LTE, “for both GF Type 1, and Type 2 (SPS), should the retransmission continue after clearing the configured uplink resource assignment by the MAC entity?” Although majority of companies answered “yes” it is not clear how it works for Type 1 configured grants. Indeed, unlike Type 2 configured grants, the configured resource of Type 1 configured grant is not release by a DCI command since Type 2 is only configured/activated and deactivated/released by RRC. Hence when releasing a Type 2 configured grant, it is expected that RRC also releases the associated SPS C-RNTI. Therefore, for the Type 2 grant to benefit from the same re-transmission feature as Type 1 grants, the SPS C-RNTI must be maintained for a period of time following the release of the configured grant. We propose to implement it with a timer triggered by the reception of the RRC Configuration Release. Since NR operates exclusively with asynchronous HARQ, this timer should be configured by gNB. Alternately, in the email discussion #42 “Open issues on SPS and GF”, questions 23-27 discuss a timer triggered by an UL transmission and which expiry would trigger an implicit ACK if no DCI has been received on the SPS C-RNTI. If agreed, such timer triggered by the last Type 1 configured grant transmission preceding the release could as well be used as a validity period for the SPS C-RNTI.
Proposal 2: Following an RRC Configuration Release, the SPS C-RNTI used for retransmissions of Type 1 configured grants remains valid (depending on agreements following email discussion #42):
- for a period of time defined by a new configured timer triggered by the reception of the RRC Configuration Release
or
- until the expiration of the “implicit ACK” timer (if agreed) triggered by the last Type 1 configured grant transmission preceding the release.  
Conclusion
This contribution discusses leftover issues related to configured grants and dynamic TDD as well as continuing retransmissions after MAC cleared a Type 1 configured grant. Our resulting proposals are as follows:
Proposal 1: In dynamic TDD, the UE disregards a configured grant when the UL/DL direction changes.
Proposal 2: Following an RRC Configuration Release, the SPS C-RNTI used for retransmissions of Type 1 configured grants remains valid (depending on agreements following email discussion #42):
- for a period of time defined by a new configured timer triggered by the reception of the RRC Configuration Release
or
- until the expiration of the “implicit ACK” timer (if agreed) triggered by the last Type 1 configured grant transmission preceding the release.  
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