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1	Introduction
In RAN2#105bis the issue of configured grants overlapping with DL symbols in TDD operation was discussed without concluding. 
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-     ZTE think this is not necessary and UE can handle it. Ericsson’s concern is that MAC will provide a PDU to L1 and it will be left hanging, and data lost. LG agrees with ZTE, and think the network can handle it. Huawei also think this is not essential and can be addressed in Rel-16. 
-     Nokia think companies have different views whether this should be handled by the network or the UE, and think the CR is needed. 
-     Samsung think the CR is not backwards compatible, and we should rely on network implementation. 
-     Ericsson think that by configuration it is difficult to avoid this case for TDD, so the network handling this would mean that for each collision the network would need to schedule a retransmission, in case the UE has built a PDU. For UEs that hasn’t built a PDU for this case, such scheduling is not needed. 
-     Chair: there seems to be an inconsistency resulting in not-so-good behaviour, but there is also significant resistance to correct now for Rel-15. 
-     Ericsson would like to have time to chat with UE vendors. 
Postpone 

In this paper we propose that RAN2 expresses the view that a UE should skip configured grants which overlap with DL symbols. 
[bookmark: _Ref178064866]2	Discussion
When a configured grant is received, the UE determines the recurrence of the grant not considering which symbols are downlink. For FDD, this is not a problem. For TDD and for certain combinations of periodicity and UL-DL allocation it is inevitable that the grant will overlap with DL symbols. 
For 30 kHz, the following periodicities are valid for the periodicity of the configured grant (in symbols):
30kHz: 	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 640, 1280}
Assuming the following TDD pattern DDDSUDDSUU S=10:2:2, the smallest periodicity we can select without creating overlap is n=5 (i.e. every 70th symbol) which is 2.5 ms, or 2 transmissions over the complete 5-ms pattern. If we instead select a periodicity equal to 7 symbols there will be 20 transmission opportunities over the complete pattern, however, 14 of them will overlap with DL symbols. To avoid the overlap, configurations must be chosen carefully, and these configurations may fail to fulfil e.g. URLLC latency requirements. The alternative is to accept there is overlap and handle it gracefully.
Avoiding overlaps may force the network to select configurations which may fail to fulfil latency requirements.
Overlaps are not rare and must be addressed to ensure system performance.
From TS 38.213 clause 11.1 it is apparent that the UE will not transmit during an overlap, however, MAC does not specify any particular behaviour during an overlap. As a comparison LTE MAC states that the MAC skips any grants which overlap with DL symbols. There are two possible UE behaviours.
1. The UE skips the grant as it will not be able to transmit the MAC PDU anyway.
2. The UE processes the grant which results in a MAC PDU being stored in the HARQ process.
Behaviour 2 is very problematic. As the gNB is unaware of the transmission it must issue a blind retransmission grant if it wants to be certain not to lose any data in the UE may have prepared for transmission. From the example above we see that the gNB would need to sent 14 retransmission grants, one for each overlapped transmission opportunity. This results in huge PDCCH load, something which configured grants are supposed to reduce. It is not reasonable to assume the network will issue that many retransmission grants.
It is unfeasible for the network to issue blind retransmission grants to cover for a problematic UE behaviour.
2.1	Baseline UE behaviour
From the previous discussion the correct UE behaviour is to skip the configured grant which overlaps with any DL symbols. A first attempt at capturing the proper UE behaviour would be:
“A UE shall skip a configured grant overlapping with DL symbols.” 
In the following clauses we note that this baseline behavior needs to be refined to take certain functionalities into account.
2.2	Refined UE behavior addressing dynamic TDD
A key feature of NR is the dynamic TDD. Using DCI-SFI (slot format indicator) the network can change the slot format on short notice. This is beneficial to quickly adapt to changing traffic pattern and radio conditions. In our attempt to capture the correct UE behavior we understand that if the network changes an UL slot to a DL slot “too late” the UE will already have built the MAC PDU. This can be considered a corner case and is something the network has to consider when issuing DCI-SFI. The time for being “too late” is covered in TS 38.214 under the name “T_proc,2”. Thus, we can refine the proper UE behavior to be:
“A UE shall skip a configured grant overlapping with DL symbols if the MAC entity can determine the overlap at least T_proc,2 before the start of the transmission.” 
2.3	Refined UE behavior addressing repetition
The possibility to repeat transmissions is an opportunity to increase reliability. For configured grants in NR each transmission bundle in a repetition is associated with a configured redundancy version (RV). This means that network knows which RV to apply for each transmission, even if a transmission in the bundle (including the first one) is lost. This is an important property which means that if the UE is configured with repetition (repK>1) it cannot skip the grant as that would mean the UE and network would have different understanding about which RV to use for the transmissions which are not skipped. Thus, we can refine the proper UE behavior to be:
“A UE shall skip a configured grant overlapping with DL symbols if the configured grant is not configured with repetition, and if the MAC entity can determine the overlap at least T_proc,2 before the start of the transmission.” 
2.4	Refined UE behavior addressing NBC
The default procedure would be to write a CR to 38.321 and simply add the statement at a suitable place. But changing a UE behavior in Rel-15 now is problematic. This change would be non-backwards compatible also as behavior 2 is no longer acceptable. The softer alternative to a CR is to recommend a UE behavior in the Chairman’s minutes. We think that from Rel-16 the UE behavior should be corrected. Thus, we can refine the proper UE behavior to be:
“A UE implementing Rel-15 of the specification should skip a configured grant overlapping with DL symbols if the configured grant is not configured with repetition, and if the MAC entity can determine the overlap at least T_proc,2 before the start of the transmission. RAN2 will address this issue in Rel-16 TEI and mandating this behavior (i.e. skipping the grant) is not unlikely.” 
3	Conclusion
Based on the discussion in the previous sections we propose the following:
Add the following to the Chairman’s minutes: “A UE implementing Rel-15 of the specification should skip a configured grant overlapping with DL symbols if the configured grant is not configured with repetition, and if the MAC entity can determine the overlap at least T_proc,2 before the start of the transmission. RAN2 will address this issue in Rel-16 TEI and mandating this behavior (i.e. skipping the grant) is not unlikely.”
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