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At RAN1#101 e-meeting, we had extensive discussions on the remaining issues related to PDCCH enhancement and inter UE multiplexing. It’s good to see most of the issues have been fixed. In this contribution, we provide our views on the remaining issues which are still open.
Discussion
Remaining issues on PDCCH enhancement
It was agreed in RAN1 meeting #98bis that the bit width of counter DAI bit field carried by DCI format 1_2 can be configured as 0,1,2,4 bits:
	Agreements:
Support configurable size for “Downlink assignment index (0 or 1 or 2 or 4 bits)” for the new DCI format for UL scheduling.  
· New RRC parameter is introduced to for the configuration



As analyzed in [1] and [2], there would be mis-understanding between gNB and UE if the C-DAI is 1 bit while the T-DAI is 2 bits in a UL grant.  The main issue comes from the overdue update of ‘j’ because of the last DCI carrying C-DAI is missed. This issue is extensively debated in the last meeting and two solutions were raised as summarized below:
· Solution 1: update the pseudo-code with replace ‘j’ updating condition “” with “” in section 9.1.3.1 of 38.213.
· Solution 2: gNB only use the LSB of UL DAI in the UL grant once 1 bit C-DAI is configured.
For solution 1, it is aligned with the original spirit of the agreements achieved in the last meeting, which is shown below and try to fix the hole brought by a 1 bit C-DAI field in new DCI formats.
	Agreement 
If UE is configured to monitor DCI format 1_2/0_2, the HARQ-ACK codebook size for type-2 HARQ-ACK codebook is determined by [image: ]



For solution 2, it has no impacts on the pseudo-code but will change the interpretation of DAI which is defined in table 9.1.3-2 in TS38.213. Although both solutions are workable, we slightly prefer solution 1 as it is more aligned with the previous agreements.

Proposal 1: Change the condition of updating ‘j’ guarantee gNB and UE have the same understanding on the payload size of type-2 codebook, i.e. replace ‘’ with ‘’.


2.2 Remaining issues on inter UE multiplexing
Currently, the Type 1 PHR is calculated only based on the UL grants or configured grant PUSCH before a deterministic time point, i.e. the UL grant which scheduling the initial PUSCH transmission carrying PHR or the first uplink symbol of the first PUSCH transmission minus T'proc,2=Tproc,2. However, the impact on PHR calculation comes from UL CI is not considered, i.e. the UL CI after the UL grant scheduling an initial PUSCH transmission carrying a PHR may cancels a PUSCH transmission on another carriers which overlaps with the initial PUSCH transmission.

If a UE is configured with multiple cells for PUSCH transmissions, the UE does not consider for computation of a Type 1 power headroom report in a first PUSCH transmission that includes an initial transmission of transport block on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], a second PUSCH transmission on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] that overlaps with the first PUSCH transmission if 
-	the second PUSCH transmission is scheduled by a DCI format 0_0 or a DCI format 0_1 in a PDCCH received in a second PDCCH monitoring occasion, and
-	the second PDCCH monitoring occasion is after a first PDCCH monitoring occasion where the UE detects the earliest DCI format 0_0 or DCI format 0_1 scheduling an initial transmission of a transport block after a power headroom report was triggered 
or 
-	the second PUSCH transmission is after the first uplink symbol of the first PUSCH transmission minus T'proc,2=Tproc,2 where Tproc,2 is determined according to [6, TS 38.214] assuming d2,1 =1, d2,2=0, and with µDL corresponding to the subcarrier spacing of the active downlink BWP of the scheduling cell for a configured grant if the first PUSCH transmission is on a configured grant after a power headroom report was triggered.














During the last meeting, this issue was preliminarily discussed and the details need to be further studied. There are two potential UE behaviors for the PHR calculation:
· Behavior#1: follow the same logic of the current specification, i.e. the PHR is calculated only based on the PUSCH which is scheduled by an UL grant transmitted before a deterministic time point
· Behavior#2: define new timeline for PHR calculation with taking UL CI into consideration.
The motivation of behavior#2 is to pursue more accurate PH and correspondingly improve the performance. However, the timeline is too complicated especially at such a late stage. Furthermore, the benefits come from more accurate PHR is unconvinced, e.g. it is only useful for the power limited UE.  From this perspective, we prefer behavior#1 which is more straightforward and has less specification impacts. Accordingly, we provide the TP to address the impact of UL CI on PHR calculation.
Another issue is how to handle the power scaling if take UL CI into account. In the last meeting, majority companies do not think a UE need to re-calculate power scaling because of UL CI which will complicate UE’s implementation. The controversial issue is whether there are any potential specification impacts. It should be noted that power scaling due to scheduling or cancelling on the other carriers is not a new thing, which is already there since Rel-15 and totally handled by implementation. We don’t think we need to specify anything for power scaling related to UL CI either.
Based on the aforementioned analyses, we have the following proposal:

Proposal 2: PHR calculation takes UL CI into account only if the UL CI is transmitted no later than the first UL grant scheduling an initial PUSCH transmission carrying PHR after PHR was triggered or the UL CI cancels a second PUSCH transmission which is transmitted no later than the first UL symbol of the first PUSCH transmission minus T'proc,2=Tproc,2 . Adopt the TP provided in section 2.2.

	TS 38.213 v16.2.0
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<-------------omitted text----------------------->

If a UE is configured with multiple cells for PUSCH transmissions, the UE does not consider for computation of a Type 1 power headroom report in a first PUSCH transmission that includes an initial transmission of transport block on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], a second PUSCH transmission on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] that overlaps with the first PUSCH transmission if 
-	the second PUSCH transmission is scheduled by a DCI format 0_0 or a DCI format 0_1 or a DCI format 0_2 in a PDCCH received in a second PDCCH monitoring occasion, and
-	the second PDCCH monitoring occasion is after a first PDCCH monitoring occasion where the UE detects the earliest DCI format 0_0 or DCI format 0_1 or DCI format 0_2 scheduling an initial transmission of a transport block after a power headroom report was triggered 
or 
-	the second PUSCH transmission is after the first uplink symbol of the first PUSCH transmission minus T'proc,2=Tproc,2 where Tproc,2 is determined according to [6, TS 38.214] assuming d2,1 =1, d2,2=0, and with µDL corresponding to the subcarrier spacing of the active downlink BWP of the scheduling cell for a configured grant if the first PUSCH transmission is on a configured grant after a power headroom report was triggered.
or
· the second PUSCH transmission is cancelled by an DCI format 2_4 which is transmitted after a first PDCCH monitoring occasion where the UE detects the earliest DCI format 0_0 or DCI format 0_1 or DCI format 0_2 scheduling an initial transmission of a transport block after a power headroom report was triggered, or
· the second PUSCH transmission is cancelled by an DCI format 2_4, which is after the first uplink symbol of the first PUSCH transmission minus T'proc,2=Tproc,2 where Tproc,2 is determined according to [6, TS 38.214] assuming d2,1 =1, d2,2=0, and with µDL corresponding to the subcarrier spacing of the active downlink BWP of the scheduling cell for a configured grant if the first PUSCH transmission is on a configured grant after a power headroom report was triggered.



Conclusion
In this contribution, we discuss the remaining issues on PDCCH enhancements and inter UE multiplexing. Based on the discussion we have the following proposals:
Proposal 1: Change the condition of updating ‘j’ guarantee gNB and UE have the same understanding on the payload size of type-2 codebook, i.e. replace ‘’ with ‘’.

Proposal 2: PHR calculation takes UL CI into account only if the UL CI is transmitted no later than the first UL grant scheduling an initial PUSCH transmission carrying PHR after PHR was triggered or the UL CI cancels a second PUSCH transmission which is transmitted no later than the first UL symbol of the first PUSCH transmission minus T'proc,2=Tproc,2 . Adopt the TP provided in section 2.2.
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