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1 Introduction
In this contribution, we present our views on defining RAN1 UE features for Rel-16 eURLLC and IIoT.
2 Rel-16 UE features for eURLLC
Our views on some of the open issues related to Rel-16 eURLLC are listed below. The following feedback includes our responses to some of the follow-up questions raised by the Rapporteur for v2_rev2 of the Rel-16 NR UE features list document. Our views for the remaining issues discussed as part of Round #2 of the email discussion are as provided then, and not repeated here.
1. FG #11-3
1. On component 3) “Supported combinations of (A, B), where A is the minimum gap between sub-slots containing actual PUCCH transmissions measured from beginning to beginning of the sub-slots, including across slots, and B is the sub-slot duration, with both A and B in units of symbols”, we don’t think this component is necessary. Technical reasons below: 
1. We don’t see a similar situation as for PDCCH monitoring cases for PUCCH transmissions. For PDCCH monitoring the associated processing for the PDCCH and any corresponding channels as indicated in the DCI occurs starting from the PDCCH symbols, and may consume additional time beyond the last symbol of the PDCCH. Thus, consideration on minimum gap between two consecutive PDCCH monitoring spans can help how fast the processors in the UE may be freed up for the next monitoring span.
On the other hand, for PUCCH transmission, once the PUCCH ends, the corresponding processing resources at the UE can be freed up. It is not clear exactly how the gap between two PUCCH transmissions makes a difference as long as PUCCHs are limited to respective non-overlapping sub-slots.
1. FGs #11-4 and #11-4x
1. There is no notion of PDSCHs with different priorities. In FG description, text should be changed to “… supporting PDSCH reception with different priorities of the corresponding HARQ-ACK feedback at a UE”.
1. For component 4), the parts related to priorities for PUSCH should be deleted from FGs # 11-4 and 11-4x and moved to FG 12-1.
1. Rapporteur: “Whether to set separate UE capabilities for scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities by DCI format 1_1/0_1 and DCI format 1_2/0_2? i.e. capability 1 for scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities by DCI format 1_1/0_1 and capability 2 for scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities by DCI format 1_2/0_2”
5. Intel view: No, we don’t see any need to separate capabilities based on whether different priorities may only be triggered by 1_1/0_1 or by 1_2/0_2. Regarding early deployments and IoDT considerations, we don’t see any issue – if gNB and UE support the feature and formats 0_2/1_2, then the new formats should be applicable, else, not. No need for further capability indication in this regard. 
1. FG #11-5 
1. For Component #9, the suggested text is not appropriate as a description of a component feature. We propose to update to “9) Frequency hopping based on reported capability”. 
7. Also, if we take this approach, then need to add the candidate values that may be indicated in the Note column – “Candidates for Component 9): {No hopping; Inter-slot hopping; Inter-repetition hopping}”.
3 Rel-16 UE features for IIoT
Our views on some of the open issues related to Rel-16 IIoT are listed below. The following feedback includes our responses to some of the follow-up questions raised by the Rapporteur for v2_rev2 of the Rel-16 NR UE features list document. Our views for the remaining issues discussed as part of Round #2 of the email discussion are as provided then, and not repeated here.
1. FG #12-1
1. Rapporteur: The relationship between this feature and the feature of up to two HARQ-ACK codebooks of 11-4[x] including merging these features should be further discussed.
9. Intel: Currently, FG #11-4 and FG #12-1 are mutually exclusive (#11-4 is about prioritization of HARQ-ACK, while #12-1 covers other applicable channels/procedures). Thus, these should not be coupled from a functionality perspective either. 
1. From Component 4) of FG #11-4, the parts related to priorities for PUSCH should be moved to FG #12-1.
1. In the Note column, modify as: A UE supporting this feature shall also support the LCP restriction based on DCI priority indication ([lch-ToGrantPriorityRestriction-r16]) and intra-UE prioritization in MAC ([lch-PriorityBasedPrioritization-r16]). Technical reason below:
11. The support of LCP restriction based on DCI priority requires support of 12-1 as a pre-requisite, and this dependency is sufficient. A UE reporting support of FG #12-1 should not be mandated to also support DCI indication based LCP restriction. 
4 Defining basic feature set for eURLLC/IIoT
In our view, there is no technical basis to try to define a “basic set of features for URLLC”. 
Given the diverse set of use cases and requirements that relate to various combinations of latency and reliability, there is no justification to assume a particular set of QoS targets, or to select certain feature groups/components over others. All feature groups (FGs) developed as part of Rel-16 eURLLC either help with reducing latency or increasing reliability or both, and we do not see certain features as “more basic” than others. Different combinations of FGs can be useful in different scenarios and use cases. Any coupling between features (e.g., via pre-requisites) should be based on functional or operational correlation between the features, not arbitrarily based on certain hypothesized use cases.
Subsequently, it has been proposed by the Rapporteur for Rel-16 eURLLC to consider the following approach: 

	[Proposed] Conclusion: 
· Feature groups more helpful for achieving high reliability:  FG 11-1, FG 11-8, FG 11-9
· Feature groups more helpful for achieving low latency:  FG 11-2, FG 11-3, FG 11-4, FG 11-5, FG 11-7, FG 12-1, FG 12-2
· FG 11-4 and FG 12-1 are applied to a UE supporting both eMBB and URLLC 
· [bookmark: OLE_LINK14]FG 11-7 is applied to a UE supporting eMBB     
Note that the above grouping is based on the main benefit of a feature group, though as expressed above that all feature groups can contribute to low latency and high reliability to some extent. In addition, here I mainly take the main FGs from the list for simplicity and it is also good for us to only focus on the main FGs at this stage. 


We do not think the categorization approach suggested in the proposed Conclusion is appropriate. This categorization is primarily subjective and many FGs can be moved back-and-forth between the two categories.
As some specific examples:
· FG #11-4 (support of multiple HARQ-Ack CBs) was at least in part motivated to allow for achieving tighter reliability requirements and thus, enable smaller HARQ-ACK CB that can be separated from larger HARQ-ACK CB that may be needed for feedback corresponding to multiple DL cells for eMBB traffic, etc.
· FG #11-7 also helps with achieving high reliability, in the same way FG 11-8 can help with high reliability (cancelation of lower priority Tx being equivalent to boosting of higher priority Tx in terms of achieving certain reliability targets). Similarly, both can be interpreted to help with low latency. 
· FG #11-9 and its relevance to both high reliability and low latency targets have been discussed since the beginning of the SI.
Numerous such counter-examples can be pointed out. We acknowledge the note added following the proposed Conclusion, but it would be challenging to select a set of FGs in an objective manner for this purpose. Unfortunately, the current classification runs the danger of causing more confusion than helpful guidance to the industry at large.
[bookmark: _GoBack]In conclusion, we should follow Rel-15 approach for defining RAN1 feature sets for eURLLC and IIoT without defining any basic feature set for these features. 
5 Conclusions
In this contribution, we presented our views on defining RAN1 UE features for Rel-16 eURLLC and IIoT.
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