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A RAN1#100-e email discussion [1] was set to discuss remaining issues on DCI format. In particular, one issue discussed is the problem that arises when two DCIs (DCI format 0_2/1_2 monitored in a UE-specific search space USS equals that of DCI format 0_0/1_0 monitored in another USS) use the same RNTI and are of the same size thus not being able to differentiate them. Two solutions were proposed 
1. appending one bit of zero padding when necessary to DCI format 0_2/1_2
2. having the UE assume that no case will be configured that cannot be distinguished
The first proposal is what has been done for LTE and NR (so far), the second proposal is motivated by the additional of several more configurable fields to the DCI so that the number of bits of the configurable fields of DCI format 0_2/1_2 is adjusted such that the two DCIs can be differentiated.  
In RAN1#100-e two companies objected to the one bit of zero padding solution, and one company objected to concluding on the second proposal. In RAN1#100bis-e, the issue was recommended by the feature lead to be postponed to RAN1#101-e, with a suggestion for companies to check if there are any configuration issues (see R1-2002742, section 3, issue A-1).
In this contribution, we discuss the proposals, and explain our preference to support the one bit of zero padding. However, it is also clear that this should not be considered an objectionable issue from anyone, so can hopefully be resolved quickly in RAN1#101-e.
Discussion 
With LTE and NR there are cases where the same RNTI is used for two DCIs, including cases where there are configurable fields such as CSI Request and CBG fields [2]. The adopted solution, which as a shorthand we will call a “safety check”, is to differentiate the two DCIs by adding a zero bit to ensure they can be differentiated [3]. With such an approach, the UE does not need to make any assumption on gNB operation and disambiguation is enforced. With the second solution, this final “safety check” is removed and the UE relies upon the gNB to configure fields such that the DCIs can always be distinguished. 
Here we discuss briefly the two approaches, and how the change in procedure with the second approach may impact implementation and restrict a desired gNB configuration. 
Implementation
At first glance, it seems the implementation (including (re)design work) will be at the UE with the “safety check” and at the gNB by removing the “safety check” and configuring to avoid issues. However, changing legacy operation can impact both the UE and gNB implementations. Having the UE supporting the legacy DCIs and the new DCIs with different mechanisms causes an implementation burden at the UE where you remove or bypass software checks which are already implemented for LTE and NR DCI. It may also cause a burden at the gNB side by consolidating the safety check into the software that sets the desired fields, but just for these new DCI. It is unclear whether the removal of the check at the UE for these DCI is worth the design efforts. In any case, there does not seem to be a show-stopping implementation issue with either approach.

Restrictions on configured functionality
The new formats have to support a very large variety of known and future URLLC services. In this sense, it is not guaranteed that there will be many fields which can be easily adjusted without impacting desired functionality. For some URLLC applications there might be traffic where the configured DCI format has most fields using the maximum field size by design. As an example, assume there is a URLLC application using the new DCI format for the 6 bit TDRA field. If that size aligns wrong, there is not a way to provide the desired 6 bit TDRA functionality. There may be other examples considering all possible configurations (now and in the future).   
As another example, it was argued that rather than configure a desired smaller size HARQ processes field (which can be of length 0, 1, 2, 3 or 4 bits as configured by higher layer parameter), the field could be kept at the larger size and only use a subset of the total processes. As a UE may implement its soft buffer management according to the maximum number of HARQ processes, when a smaller number of HARQ processes are configured, it can be expected that the average memory per process can increase. However, if a large number of processes are configured the UE will not know that only a few processes that could possibly be used, thus potentially degrading performance.
Based on the above discussion, given the possible configuration restrictions and implementation tradeoffs, we prefer to continue to use the current “safety check” for the new DCI. The related proposals are given below (copied from the final summary [4]), with the related text proposal removing the “[“ in the DCI formats.

Proposal #1: One zero-padding bit is added to DCI format 0_2/1_2 to differentiate DCI format 0_2/1_2 monitored in USS and DCI format 0_0/1_0 monitored in another USS.
Proposal #2: One zero-padding bit is added to DCI format 0_1/1_1 to differentiate DCI format 0_2/1_2 monitored in USS and DCI format 0_1/1_1 monitored in another USS.
Proposal #3: One zero-padding bit is added to DCI format 0_1/1_1 to differentiate DCI format 0_2/1_2 and DCI format 0_1/1_1 monitored in the same USS.

As a side not to the DCI alignment issue, but related to the configurable size number of HARQ channels, the performance will increase if the gNB uses FBRM instead of LBRM along with the reduced processes, with the UE using the extra memory for FBRM to improve performance of that ultra-reliable application. In Rel-15 the number of HARQ processes is not configurable, and LBRM is always used on the downlink. In Rel-16 LBRM or FBRM may not have been discussed. When the number of bits is smaller than the maximum, FBRM should be possible.
Proposal #4: FBRM is used on the downlink to improve the reliability of URLLC.

[bookmark: _Ref129681832]Conclusions
This paper discussed the possibility of supporting the one zero bit padding to differentiate DCI formats monitored in the USSs.
Proposal #1: One zero-padding bit is added to DCI format 0_2/1_2 to differentiate DCI format 0_2/1_2 monitored in USS and DCI format 0_0/1_0 monitored in another USS.
Proposal #2: One zero-padding bit is added to DCI format 0_1/1_1 to differentiate DCI format 0_2/1_2 monitored in USS and DCI format 0_1/1_1 monitored in another USS.
Proposal #3: One zero-padding bit is added to DCI format 0_1/1_1 to differentiate DCI format 0_2/1_2 and DCI format 0_1/1_1 monitored in the same USS.
Proposal #4: FBRM is used on the downlink to improve the reliability of URLLC.
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