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1. Introduction

This paper summarizes the following email discussion in RAN1#101-e meeting:

[101-e-NR-L1enh-URLLC-UCI_Enh-03] Other issues with quick checking and agreement by 5/29 and corresponding TP (if any) by 6/5 (Jia, OPPO) including
· Prioritization of power allocation to transmissions with higher priority index (4.3.2) 

· Power control issues with two PUCCH-Configs (3.3.1) 

· Max number of PUCCH resources (3.2.2)
2. Issue 4.3.2: Prioritization of power allocation to transmissions with higher priority index
2.1. Discussion status

Samsung proposal:
Capture prioritization of power allocation to transmissions with higher priority index as follows.
 
	7.5     Prioritizations for transmission power reductions
For single cell operation with two uplink carriers or for operation with carrier aggregation, if a total UE transmit power for PUSCH or PUCCH or PRACH or SRS transmissions on serving cells in a frequency range in a respective transmission occasion 
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 in transmission occasion [image: image4.png]


 as defined in [8-1, TS 38.101-1] for FR1 and [8-2, TS38.101-2] for FR2, the UE allocates power to PUSCH/PUCCH/PRACH/SRS transmissions according to the following priority order (in descending order) so that the total UE transmit power for transmissions on serving cells in the frequency range is smaller than or equal to[image: image5.png]B (i)



 for that frequency range in every symbol of transmission occasion [image: image6.png]


. When determining a total transmit power for serving cells in a frequency range in a symbol of transmission occasion [image: image7.png]


, the UE does not include power for transmissions starting after the symbol of transmission occasion [image: image8.png]


. The total UE transmit power in a symbol of a slot is defined as the sum of the linear values of UE transmit powers for PUSCH, PUCCH, PRACH, and SRS in the symbol of the slot.
-     PRACH transmission on the PCell
-     Transmissions with higher priority index
-     PUCCH transmission with HARQ-ACK information, and/or SR, and/or LRR, or PUSCH transmission with HARQ-ACK information
-     PUCCH transmission with CSI or PUSCH transmission with CSI
-     PUSCH transmission without HARQ-ACK information or CSI and, for Type-2 random access procedure, PUSCH transmission on the PCell
-     SRS transmission, with aperiodic SRS having higher priority than semi-persistent and/or periodic SRS, or PRACH transmission on a serving cell other than the PCell
*** Unchanged text is omitted ***


 
IDC proposal:
If the total UE transmit power on serving cells in a frequency range would exceed Pcmax, the UE allocates power to high-priority PUCCH or PUSCH transmissions before low-priority PUCCH or PUSCH transmissions.
    
    
	Company
	Comments

	
	

	 CATT
	 We are fine with the TP from Samsung. However, we are not clear why a new RRC parameter is needed given that the power control parameters can be separately configured for each PUCCH-Config.

	 Huawei/HiSilicon
	1.  It seems the Samsung proposal above the table is not relevant to the TP here, it is to address the same issue 3.3.1 below.

2.  As to the TP,  we are generally fine with the intention to prioritize the transmission with higher priority, but the current TP is not clear. For example, is the intention is to use “Transmissions with higher priority index” to cover all the transmissions with higher priority? Then among the transmissions with higher priority, how to do the power allocation? Our understanding is that it will reuse the same rule in the current specification for the transmissions with higher priority. But the current TP seems not reflect this.  One potential solution is to prioritize the higher priority under each bullet in the existing spec, except for the bullet for PRACH transmission.  

	 OPPO
	 1. We are fine with intention of TP. However, the current TP is not clear. For high priority transmisssion and low priority transmission, power allcoation is prirotized for high priority transmission. And for the same priority transmisions, the existing rule in spec is followed.

2. The motivation of a new RRC parameter is not clear for us. Due to power control parameter is configured in PUCCH-Config separately now.

	  Nokia, NSB 
	- Intention of the TP is fine (from prioritization point of view) but agree with HW & OPPO, but this is then just between priorities and then with the priority the other channels should be considered (i.e. use Rel-15 rules within the same priority)
- no need for RRC parameter, as anyhow separately configured within each PUCCH config (as also pointed out by CATT & OPPO) 

	 Samsung
	Support the TP. The proposal need not be considered as it is already fulfilled given that power control parameters are configured per PUCCH-Config as CATT pointed out and Ericsson addresses below. For same priority transmissions, Rel-15 applies according to the TP.

	InterDigital
	Fine with the TP.

Within “transmissions with higher priority index” one could also specify prioritization according to R15 rules. However, given that the case of simultaneous URLLC transmissions in multiple carriers should be relatively infrequent it may be ok to not detail it.

	Sharp
	Fine with the TP and its intention. Since PUCCH-Config for different priorities can be configured separately including transmit power, no extra RRC is needed.

	Intel
	For the proposed TP, we think this actually is out of scope for the WI.

 
The scenario considered here is essentially same as Scenario 6 of intra-UE prioritization as was triggered by RAN2 LS during the R16 SI phase, and Scenarios 6 and 7 were not agreed to be pursued during the WI phase.
From a technical perspective, if a UE is supporting critical urgent communications such as URLLC, gNB may not configure UL CA for the UE in the first place if the UE could be power limited. This scenario can be handled by gNB implementation, i.e., based on PHR information reported by the UE, it may not schedule/configure transmissions in multiple carriers.

	vivo
	We can accept the potential proposal for progress.

	ZTE
	We share CATT's view. The proposal is not needed. And the TP is not relevant to the proposal, we are fine with the intention of the TP.


     
2.2. Proposals from the discussion

Potential agreement:
Prioritizing the power allocation to transmissions with higher priority index
· Reuse R15 mechanism for power allocation among different higher priority transmissions.
· TP to be provided accordingly.
· Support in principle: Samsung, CATT, HW, OPPO, Nokia, IDC, Sharp, vivo, ZTE
3. Issue 3.3.1:  Power control issues with two PUCCH-Configs
3.1. Discussion status

Ericsson proposal:
The power control parameter of a PUCCH-Config associated to the PUCCH resource determined for transmission should be used for power adjustment purposes. Note that no specification impact is foreseen.
Samsung proposal:
Introduce an RRC parameter priority-P0-PUCCH to adjust p0-PUCCH for PUCCH transmission with HARQ-ACK/SR having priority 1.
 
	Company
	Comments

	
	

	 CATT
	Agree with the clarification. 

	 Huawei/HiSilicon
	Fine with the clarification in principle. However, just to see if it is common understanding for the following cases with the current proposal here:

Case 1: SR only with higher priority on the PUCCH resource in the first PUCCH-config à power control parameters of the first PUCCH-config will be used
Case 2: SR with higher priority multiplexed with HARQ-ACK with higher priority on the PUCCH for HARQ-ACK with higher priority à power control parameter for PUCCH with HARQ-ACK to be used
Case 3: SR with higher priority multiplexed with HARQ-ACK with higher priority on the PUCCH for SR à power control parameters in the first PUCCH-config will be used.

	 OPPO
	Fine with clarification.

	  Nokia, NSB 
	Agree with the clarification. 

	 Samsung
	Fine with the clarification. 

	 InterDigital
	Fine with the clarification.

	 Sharp
	Agree with the clarification.

	Intel
	Fine with the clarification.

	vivo
	Fine with the clarification and the potential conclusion

	Qualcomm
	Fine with the clarification and FL proposed conclusion.

	Apple
	Fine with the proposed conclusion.

	Ericsson
	Agree with the proposed conclusion

On HW comments, our understanding is the following:
Case 1: Agree.
Case 2: When SR overlaps with AN, it would be multiplex on the AN resource. So, whichever PUCCH config the AN PUCCH resource is associated with (in this case the second one) would be used for power control.
Case 3:  As explained above, it doesn’t happen. But you could have SR with low priority configured in 2nd  PUCCH-Config, that would be multiplexed with AN with low priority associated to 1st  PUCCH-Config. Then 1st PUCCH-Config power control parameter are used.
 
Chengyan> When PUCCH format 1 SR overlap with PUCCH format 1 HARQ-ACK, PUCCH format 1 SR will be transmitted and implicitly representing the HARQ-ACK state, right?  Case 3 I mentioned above is for this case. Not sure if missed anything here.J
 

	ZTE
	Fine with the intention. But the case 3 mentioned by Chenyan is valid, it need more clarification. 


  
3.2. Proposals from the discussion

 Potential conclusion:
It is clarified that the power control parameter of a PUCCH-Config associated to the PUCCH resource determined for transmission should be used for power adjustment purposes. 

· No specification impact is needed.
· CATT, HW, OPPO, Nokia, Samsung, IDC, Sharp, Intel, vivo, QC, Apple, E///, ZTE
4. Issue 3.2.2:  Extending number of configured PUCCH resources 

4.1. Discussion status

In case more than one PUCCH carrying HARQ-ACK overlapping with a PUSCH or another PUCCH with the same priority,
· Option 1: Only the HARQ-ACK information of the earliest PUCCH is multiplexed with the PUSCH or the PUCCH carrying SR and/or CSI, and the HARQ-ACK information of the remaining PUCCH resources is dropped
· ZTE, E///, Nokia, Fujitsu, CMCC
· Option 2: Piggyback all HARQ-ACKs on the PUSCH if timeline is satisfied.
· HW, OPPO (Appending the later HARQ-ACK codebook to the earlier HARQ-ACK codebook)
· Option 3: It is treated as error case.
· CATT, Samsung, LGE, Apple, QC,vivo, Huawei/HiSilicon (2nd preference), OPPO( 2nd preference), NEC, MTK, IDC, Sharp, E/// (2nd preference)
	Company
	Comments

	
	

	CMCC
	 Option 1 is slightly preferred to avoid discussing the multiplexing details in option 2, i.e. separate encoding or joint encoding.

	Huawei,
HiSilicon
	Our first preference is option 2, to avoid dropping any HARQ-ACK for URLLC. However, if the standard effort is impossible due to CR phase, we can compromise to option 3.  

	 OPPO
	 Option 2 is 1st preference to avoid HARQ-ACK dropping. Option 3 is 2nd preference to avoid spec complexity in CR phase.

	 Nokia, NSB 
	Option 1, as it is simple and does not affect scheduling flexibility. 

Option 3 could be restrictive, as it may affect the PUSCH latency and scheduling flexibility, at least in some cases. In addition, Option 2 would require some specification effort to define how to multiplex/map at least two HARQ-ACK CBs into PUSCH and specifically for Type 2 CB this may get rather big. Option 3 will very much limit the intention of fast HARQ-Ack feedback operation and fast needed change of PUSCH allocation, we discussed in URLLC over the past 2 years. At least multiplexing the first HARQ-Ack / PUCCH occasion should not cause any trouble for the UE (from complexity perspective).

	 Samsung
	Option 3 – nothing changed from Rel-15 for that aspect. Other options require, in general, new UE processing timelines for multiplexing.

	NEC
	Option 3 is preferred to avoid spec complexity in CR phase

	Qualcomm
	Option 3.

	MediaTek
	Option 3

	InterDigital
	Option 3

	Sharp
	Option 3

	Panasonic
	We slightly preferred Option 1 from URLLC performance perspective. Option 3 is also understandable considering the CR phase.

	Intel
	Our first preference is Option 2, but considering we are in late stages of maintenance phase, we are also fine to conclude as in Option 3.

	ZTE
	We support Option 1 with a reasonable modification. It should note that the first sub-slot based HARQ-ACK which satisfies the timeline may not be the first HARQ-ACK in the time domain, but the second HARQ-ACK in some cases. An example shown in below figure. In this sample scenario, the timeline condition is not satisfied between HARQ-ACK 1 and PUSCH while satisfied between HARQ-ACK2 and PUSCH.

 
Therefore, we suggest to have a minor modification based on Option 1.
·Option 1a: Only the HARQ-ACK information of the earliest PUCCH satisfying the timeline condition is multiplexed with the PUSCH or the PUCCH carrying SR and/or CSI, and the HARQ-ACK information of the remaining PUCCH resources is dropped.
We support Option 1, as the case is actually exist to be solved and option1 is simple. Option3 may negatively affect the latency and scheduling flexibility.

	LG
	Option 3

	DOCOMO
	We slightly prefer Option 1 but Option 3 is also acceptable

	Ericsson
	Option 1 is our first preference.

We could be OK with Option 3 as the second preference. The reason is that UL grant is not before the DL grant scheduling PDSCHs with HARQ transmission in the same slot/sub-slot. Hence. The gNb  before scheduling PUSCH, can avoid such a situation.
 

	vivo
	Agree

In Rel-15, when the SCS of PUSCH is smaller than that of PUCCH, it is also possible that more than one PUCCH carrying HARQ-ACK overlaps with a PUSCH, but it is not supported in Rel-15. gNB can schedule one PUSCH with short duration, otherwise it will block the transmission of subsequent HARQ-ACK PUCCHs (with option 1) or affect the latency of HARQ-ACK feedback(with option 2).


 
4.2. Proposals from the discussion

5. Conclusions
The above options/alternatives can be discussed in the GTW online session.
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