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Introduction
After RAN1 #109-e meeting, the updated RAN1 UE features list for Rel-17 NR was provided in [1]. In this contribution, we further elaborate our views on UE features for Rel-17 IIoT and URLLC.
Discussion
FG 25-1: SPS HARQ-ACK deferral in case of TDD collision
Prerequisite feature groups: Regarding the prerequisite feature groups for FG 25-1, from our point of view, FG 5-18 (downlinkSPS) and FG 12-6 (SPS periodicity shorter than 10 ms) should be included since short SPS periodicity is the main motivation of SPS HARQ-ACK deferral. Otherwise, if the minimum SPS periodicity is 10 ms, gNB can indicate the HARQ-ACK transmission in the UL slot that well match TDD pattern, in such a case, UE does not need to support the feature of SPS HARQ-ACK deferral. However, adding FG 12-2 (Multiple SPS configurations) is unnecessary since UE may choose to implement SPS HARQ-ACK defer feature without support of multiple SPS configurations. 
Proposal 1: The prerequisite feature groups for FG 25-1 include FG 5-18 (downlinkSPS) and FG 12-6 (SPS periodicity shorter than 10 ms).
FG 25-2 and FG 25-3/3a/3b: PUCCH Repetition enhancements
Prerequisite feature groups: 
For FG 25-2, our preference is not to include FG 4-23 since the two feature groups are not relevant. 
For FG 25-3a, it is preferred to remove FG 30-5 from the prerequisite feature groups since there is no dependency for these two features although the mechanism of dynamic indication of repetition number is the same. 
For FG 25-3b, the prerequisite feature groups should include FG 25-3 for support of sub-slot PUCCH repetition.
Type: To align with their prerequisite feature groups, it is preferred per FS for FG 25-3/3a/3b. We can also compromise to per band if it is majority view.
Proposal 2: Remove FG 4-23 from the prerequisite feature groups for FG 25-2.
Proposal 3: Remove FG 30-5 from the prerequisite feature groups for FG 25-3a.
Proposal 4: The prerequisite feature groups for FG 25-3b includes FG 25-3.
Proposal 5: The type of FG 25-3/3a/3b is per FS or per band.
FG 25-8: Semi-static HARQ-ACK codebook for sub-slot PUCCH
Type: To align with their prerequisite feature groups, it is preferred per FS for FG 25-8.
Proposal 6: The type of FG 25-8 is per FS.
FG 25-16: Intra-UE multiplexing with different priorities
Regarding to the prerequisite feature groups for FGs 25-16, FG 11-3 should be changed to FG 11-4. In addition, we prefer to remove FG 12-1 since it is unnecessary to couple Rel-16 intra-UE prioritization capability with Rel-17 intra-UE multiplexing capability. UE may choose to implement FG 25-16, while not to implement 12-1. This is because for a UE capable of intra-UE multiplexing almost no longer needs to perform cancelation between UL channels with different priorities.
To align with the prerequisite feature groups, it is preferred per FS for FG 25-16.
[bookmark: _Hlk101514733]In previous RAN1 meeting, the multiplexing mechanisms for the following scenarios were agreed: 1) LP HARQ-ACK and HP SR as component 2 in FG 25-16 described; 2) HP HARQ-ACK and HP SR and LP HARQ-ACK as component 3 in FG 25-16 described. So the square brackets of component 2 and component 3 can be removed.
	Agreement
When a PUCCH carrying HP SR with PF0/1 overlaps with a PUCCH carrying LP HARQ-ACK with PF2/3/4: 
· For positive SR, transmit SR on the SR PUCCH resource and drop HARQ-ACK. 
· For negative SR, transmit HARQ-ACK only on the HARQ-ACK PUCCH resource.
Note: It was agreed to support multiplexing a LP HARQ-ACK and a HP SR into a PUCCH for some HARQ-ACK/SR PF combinations in Rel-17.
Agreement
When a PUCCH carrying HP SR with PF0/1 overlaps with a PUCCH carrying LP HARQ-ACK with PF0/1, the LP HARQ ACK is dropped when colliding with positive SR

Agreement
[bookmark: _Hlk93618156]When a PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 2/3/4 overlaps with a PUCCH carrying LP HARQ-ACK, information bits for K HP SRs are appended to HP HARQ-ACK bits, and treat them as HP UCI, where K (K≥1) PUCCHs semi-statically configured for K HP SRs overlap with the original PUCCH carrying the HP HARQ-ACK.
· 
The number of HP UCI bits is , same as Rel-15;
· FFS: PF0, PF1
· Reuse other procedures for multiplexing of LP HARQ-ACK and HP HARQ-ACK on PUCCH resource with PF 2/3/4, i.e. separate coding, PRB determination, rate matching and power control.
· If the HP HARQ-ACK is a dynamic HARQ-ACK, a PUCCH resource indicated by PRI is used for multiplexing.
· If the HP HARQ-ACK is a SPS HARQ-ACK, a PUCCH resource determined from the PUCCH resource(s) provided by sps-PUCCH-AN-List is used for multiplexing.


Proposal 7: For the prerequisite feature groups of FG 25-16: change FG 11-3 to FG 11-4 and remove 12-1.
Proposal 8: The type of FG 25-16 is per FS.
[bookmark: _Hlk101514745]Proposal 9: Remove the bracket [] of component 2 and component 3 of FG 25-16.
FG 25-19: RTT-based PDC based on TRS and SRS
In our view, FG25-19 should be dependent on FG2-51 (TRS) and FG2-53(SRS resources). Because both FG2-51 and FG2-53 do not differentiate between FDD and TDD as well as between FR1 and FR2, the same could apply to FG25-19.  In addition, the UE capability is per-band for FG2-51 and per-FS for FG2-53, so FG25-19 should have the granularity of per-FS. 
Proposal 10: FG 25-19 has {FG 2-51,FG 2-53} as the prerequisite feature groups, “per FS” as the FG granularity, and “N/A” for both FDD/TDD differentiation and FR1/FR2 differentiation.
FG 25-19a: RTT-based PDC based on DL-PRS and SRS
The discussion in RAN1 #109e went to the direction that FG 25-19a does not take FG13-1 (Common DL PRS Processing Capability) as its prerequisite, but instead includes some components of FG13-1 as components of FG25-19a. Then from UE feature point of view, the DL-PRS in FG25-19a is not exactly the same PRS concept as in FG13-1. It is suggested to describe the feature group name in a more precise manner. 
Proposal 11: For feature group title and component description in FG 25-19a, change “DL PRS” to “DL PRS for RTT-based PDC”.
One issue without consensus in last meeting is whether PRS bandwidth that is a component of FG13-1 should be a component of FG 25-19a. In our view, it should be, because the same UE hardware is assumed to receive PRS for positioning in FG13-1 and PRS for PDC in FG25-19a. In case the same PRS signal is configured to a UE by the gNB for PDC purpose and also reported by gNB to LMF via LPPa, it is likely the same PRS is informed to the UE by LMF for positioning, which is unknown to gNB. Then the gNB assumes the UE should use full bandwidth for PRS reception while the UE may actually use the bandwidth according to what is reported to LMF, which means the gNB could have the incorrect assumption in predicting the UE’s PDC performance. So, unless gNB never shares PDC function and positioning function on the same PRS signal, UE should report its PDC PRS bandwidth capability to gNB.     
Proposal 12: FG 25-19a additionally contains the following component:
· Maximum DL PRS bandwidth in MHz, which is supported and reported by UE.
a)	FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b)	FR2 bands: {50, 100, 200, 400}
Another pending issue is about the feature of PDC-PRS as spatial relation RS of PDC-SRS, which RAN1 agreed to discuss in UE feature session. It should be noted that the current TS 38.822 lists the spatial relation between positioning PRS and positioning SRS as a separate FG (FG 13-10b) for FR-2 only. It is also assumed in RAN1 PDC discussion that the benefit of such spatial relation for PDC is also mainly for FR-2.  
Proposal 13: Adopt either of the following two options. 
· Option-1: Add “Spatial relation for SRS for PDC based on PRS for PDC from the serving cell” as a new FG other than FG25-19a, with “N/A (FR2 only)” for FR1/FR2 differentiation. 
· Option-2: Add “Spatial relation for SRS for PDC based on PRS for PDC from the serving cell. FR2 only.” as a new component to FG25-19a, and set “FR1/FR2 differentiation” of FG25-19a to “N/A”.  
Because positioning-PRS is a “per-band” feature and SRS is per-FS, FG25-19a should be per-FS.  
Proposal 14: FG25-19a is per-FS. 
1. 
2. 
Conclusion
In this contribution, we further discuss the UE features for Rel-17 IIoT and URLLC and the following proposals are made:
Proposal 1: The prerequisite feature groups for FG 25-1 include FG 5-18 (downlinkSPS) and FG 12-6 (SPS periodicity shorter than 10 ms).
Proposal 2: Remove FG 4-23 from the prerequisite feature groups for FG 25-2.
Proposal 3: Remove FG 30-5 from the prerequisite feature groups for FG 25-3a.
Proposal 4: The prerequisite feature groups for FG 25-3b includes FG 25-3.
Proposal 5: The type of FG 25-3/3a/3b is per FS or per band.
Proposal 6: The type of FG 25-8 is per FS.
Proposal 7: For the prerequisite feature groups of FG 25-16: change FG 11-3 to FG 11-4 and remove 12-1.
Proposal 8: The type of FG 25-16 is per FS.
[bookmark: _GoBack]Proposal 9: Remove the bracket [] of component 2 and component 3 of FG 25-16.
Proposal 10: FG 25-19 has {FG 2-51,FG 2-53} as the prerequisite feature groups, “per FS” as the FG granularity, and “N/A” for both FDD/TDD differentiation and FR1/FR2 differentiation.
Proposal 11: For feature group title and component description in FG 25-19a, change “DL PRS” to “DL PRS for RTT-based PDC”.
Proposal 12: FG 25-19a additionally contains the following component:
· Maximum DL PRS bandwidth in MHz, which is supported and reported by UE.
a)	FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b)	FR2 bands: {50, 100, 200, 400}
Proposal 13: Relating to FG25-19a, adopt either of the following two options. 
· Option-1: Add “Spatial relation for SRS for PDC based on PRS for PDC from the serving cell” as a new FG other than FG25-19a, with “N/A (FR2 only)” for FR1/FR2 differentiation. 
· Option-2: Add “Spatial relation for SRS for PDC based on PRS for PDC from the serving cell. FR2 only.” as a new component to FG25-19a, and set “FR1/FR2 differentiation” of FG25-19a to “N/A”.  
Proposal 14: FG25-19a is per-FS. 
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