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Introduction
The objective of this email discussion is to agree the proposals in section 2 and additionally to share views in section 3 regarding remaining issues of UL power control for sPUSCH/sPUCCH and of UL collisions between 1ms TTI and sTTI or between different sTTI lengths. Companies are encouraged to provide their inputs on Sections 2 and 3 until 3rd of November, 2017.

Proposed agreements
The following agreements are proposed to be made. If you have any comments or suggestions to make proposals to be agreeable, please provide your feedback. 
Proposed agreement 1: 
In case of collision between PUSCH and sPUCCH in the same subframe on a given carrier, the UE should attempt to drop/stop as soon as possible (up to UE implementation) the whole/remaining transmission of PUSCH and shall transmit sPUCCH, and the UE shall not resume the dropped/stopped transmission.
	Company
	Views

	Ericsson
	Agree

	Nokia, NSB
	Disagree. HARQ-ACK of sPUCCH is tranmitted on PUSCH using puncturing. The sHARQ-ACK are transmitted in (at least some of) the same symbols as the corresponding sPUCCH would occupy.

	LGE
	Agree

	Huawei, HiSilicon
	We do not agree. Always dropping PUSCH leads to performance loss of PUSCH in the collision case especially when sPUCCH comes on a later sTTI. 
For 2/3 OS sPUCCH, dropping PUSCH when sPUCCH comes on the 1st sTTI could guarantee the latency of sTTI; allowing sHARQ-ACK to be piggybacked to PUSCH in case sPUCCH comes on later sTTIs could avoid PUSCH performance loss without harming sHARQ-ACK performance.
For 1-slot sPUCCH, sHARQ-ACK should always be piggybacked on PUSCH.

	Qualcomm
	Agree.

	ZTE, Sanechips
	Agree

	Samsung
	Agree. We don’t need to have different mechanism with other collision cases.



Proposed agreement 2: 
In case of collision between PUSCH and 1-slot sPUCCH in the same subframe on a given carrier, HARQ-ACK of PUSCH is transmitted on 1-slot sPUCCH.
- Spatial bundling for HARQ-ACK of PUSCH before mapping onto 1-slot sPUCCH is supported when configured.
	Company
	Views

	Ericsson
	Agree

	Nokia, NSB
	Disagree. HARQ-ACK of sPUCCH is transmitted on PUSCH using puncturing. The sHARQ-ACK are transmitted in (at least some of) the same symbols as the corresponding sPUCCH would occupy.

	LGE
	Agree

	Huawei, HiSilicon
	We do not agree. Same reason for Proposed agreement 1, for 1-slot sPUCCH, sHARQ-ACK should always be piggybacked on PUSCH.

	Qualcomm
	Agree.

	ZTE, Sanechips
	Agree

	Samsung
	Agree



Proposed agreement 3: 
In case of collision between PUSCH and 2/3-OS sPUCCH in the same subframe on a given carrier, HARQ-ACK of PUSCH is transmitted on 2/3-OS sPUCCH.
- Spatial bundling for HARQ-ACK of PUSCH before mapping onto 2/3-OS sPUCCH is applied.
- FFS on the support of bundling in frequency domain
	Company
	Views

	Ericsson
	Agree

	Nokia, NSB
	Agree

	LGE
	Agree

	Huawei, HiSilicon
	We do not agree. Same reason for Proposed agreement 1, we prefer to drop PUSCH when sPUCCH comes on the 1st sTTI, while  piggybacking sHARQ-ACK on PUSCH in case sPUCCH comes on later sTTIs for 2/3 OS sPUCCH; and for 1-slot sPUCCH, sHARQ-ACK should always be piggybacked on PUSCH.

	Qualcomm
	Agree.

	ZTE, Sanechips
	Agree

	Samsung
	Agree



Proposed agreement 4: 
In case of collision between PUSCH and sPUCCH in the same subframe on a given carrier, CSI of PUSCH is dropped.
	Company
	Views

	Ericsson
	Agree

	Nokia, NSB
	Disagree. Assuming sPUCCH HARQ-ACK is punctured into PUSCH, there is no need to drop CSI on PUSCH.

	LGE
	Agree

	Huawei, HiSilicon
	We do not agree. Same reason for Proposed agreement 1, the CSI of PUSCH is dropped only when PUSCH is dropped (2/3 OS sPUCCH is on the 1st sTTI).

	Qualcomm
	Agree.

	ZTE, Sanechips
	Agree

	Samsung
	Agree



Proposed agreement 5: 
In case of collision between PUCCH and sPUCCH in the same subframe on a given carrier for a UE, if sPUCCH contains valid SR resources, SR of PUCCH (if present) is transmitted on the sPUCCH. Otherwise, SR of PUCCH is not transmitted.
	Company
	Views

	Ericsson
	Agree

	Nokia, NSB
	Agree.

	LGE
	Agree

	Huawei, HiSilicon
	We do not agree. SR of PUCCH does not have such high latency requirement as sSR. Allowing SR of PUCCH transmitting on sPUCCH may mislead the eNB to schedule the sPUSCH for the traffic that is not so urgent. 

	Qualcomm
	Agree.

	ZTE, Sanechips
	Agree

	Samsung
	Agree



Proposed agreement 7: 
In case a UE is not capable of simultaneous transmission of different TTI lengths across different carriers for a given band combination, and if UL channels with different TTI lengths are collided across different carriers for the band combination, all of the longer TTI channel(s) for the band combinationis(are) dropped/stopped.
	Company
	Views

	Ericsson
	Agree

	Nokia, NSB
	Disagree for the case when PUSCH collides with sPUCCH. If this was the case, it would be hard to e.g. schedule 14-OS PUSCH when short TTI is applied in the DL. Otherwise this is ok.

	LGE
	Agree

	Huawei, HiSilicon
	We do not agree. Same reason for Proposed agreement 1, for PUSCH and sPUCCH collision, we prefer to drop PUSCH when sPUCCH comes on the 1st sTTI, while  piggybacking sHARQ-ACK on PUSCH in case sPUCCH comes on later sTTIs for 2/3 OS sPUCCH; and for 1-slot sPUCCH, sHARQ-ACK should always be piggybacked on PUSCH.

	Qualcomm
	Agree if the following note is added: In case the longer TTI is in a PUCCH group where the shorter TTI is not scheduled, the HARQ ACK/NAK and CSI of the longer TTI should be dropped, i.e., they are not transferred across the PUCCH groups.

	ZTE, Sanechips
	Agree

	Samsung
	Agree



Summary of proposed agreements
Regarding proposed agreements 1-4, collision handling of PUSCH and sPUCCH within the same subframe on a given carrier still seems further discussion. 5 companies agree to prioritize sPUCCH transmission over PUSCH like what had been agreed for other collision cases while 2 companies do not agree. For progress, we have the following proposal for down-selection in the upcoming meeting:
· Proposal 1: In case of collision between PUSCH and sPUCCH in the same subframe on a given carrier, RAN1 downselects between the following UE behaviors:
· Option 1: The UE should attempt to drop/stop as soon as possible (up to UE implementation) the whole/remaining transmission of PUSCH and shall transmit sPUCCH, and the UE shall not resume the dropped/stopped transmission.
· HARQ-ACK of PUSCH is transmitted on sPUCCH
· Spatial bundling for HARQ-ACK of PUSCH before mapping onto 1-slot sPUCCH is supported when configured
· Spatial bundling for HARQ-ACK of PUSCH before mapping onto 2/3-OS sPUCCH is applied.
· FFS on the support of bundling in frequency domain
· CSI of PUSCH is dropped
· Option 2: The UE shall transmit PUSCH and drop sPUCCH. 
· HARQ-ACK of sPUCCH is tranmitted on PUSCH by using whole or some of symbols corresponding to sPUCCH

Regarding proposed agreement 5, 6 companies agree to transmit SR of PUCCH via sPUCCH if sPUCCH contains valid SR resource, otherwise SR of PUCCH is not transmitted. 1 company considers SR of PUCCH cannot be transmitted via sPUCCH due to potential misunderstanding about scheduling from eNB side. Based on the majority of the views, we have the following proposal:
· Proposal 2: In case of collision between PUCCH and sPUCCH in the same subframe on a given carrier for a UE, if sPUCCH contains valid SR resources, SR of PUCCH (if present) is transmitted on the sPUCCH. Otherwise, SR of PUCCH is not transmitted.

Regarding proposed agreement 7, which seems highly related to the future decision on collision hadling of PUSCH and sPUCCH, the views from companies are also diverging. It seems to be much easier to make a decision on this issue after the decision on collision hadling of PUSCH and sPUCCH. Thus, we have the following proposal:
· Proposal 3: In case a UE is not capable of simultaneous transmission of different TTI lengths across different carriers for a given band combination, and if UL channels with different TTI lengths are collided across different carriers for the band combination, RAN1 downselects between the following options:
· Option 1: All of the longer TTI channel(s) for the band combinationis(are) dropped/stopped.
· Option 2: The channel(s) to be dropped/stopped is/are deteremined differently depending on which channels are collided.  
· FFS on details


Questions on remaining issues
UL collision handling for single carrier case

	From RAN1#90bis:

	Agreement:
When HARQ-ACK for PDSCH is transmitted on sPUSCH due to collision between PUSCH and sPUSCH in the same subframe on a given carrier, spatial bundling for HARQ-ACK of PUSCH before mapping onto sPUSCH is supported.
- For 7os sPUSCH spatial bundling is applied when configured, for 2/3os sPUSCH spatial bundling is always applied
- FFS other bundling

Agreement: 
When HARQ-ACK for PDSCH is transmitted on sPUSCH due to collision between PUCCH and sPUSCH in the same subframe on a given carrier, spatial bundling for HARQ-ACK of PUCCH before mapping onto sPUSCH is supported.
- For 7os sPUSCH spatial bundling is applied when configured, for 2/3os sPUSCH spatial bundling is always applied
- FFS other bundling

Agreement: 
When HARQ-ACK for PDSCH is transmitted on sPUCCH due to collision between PUCCH and 2/3-OS sPUCCH in the same subframe on a given carrier, spatial bundling for HARQ-ACK of PUCCH before mapping onto 2/3-OS sPUCCH is always applied.
- FFS other bundling


Question 3.1.1: When HARQ-ACK for PDSCH is transmitted on sPUSCH due to collision between PUSCH and sPUSCH in the same subframe on a given carrier, doescarrier bundling for HARQ-ACK of PUSCH need to be supported?If your answer is YES, is the carrier bundling applied to only collision between PUSCH and 2/3-OS sPUSCH or to collision between PUSCH and sPUSCH regardless of sTTI length of sPUSCH? Is the carrier bundling applied when configured, under any other condition, or always?
	Company
	Views

	Ericsson
	Yes, we propose to apply carrier bundling for collision between PUSCH and 2/3-OS sPUSCH when it is configured.  
It should be noted that HARQ mapping on sPUSCH will degrade the sPUSCH performance in case many carriers are scheduled for PDSCH. Considering that these collisions are not supposed to occur frequently, ensuring good sPUSCH performance should be prioritized over PDSCH performance. To avoid too high impact on sPUSCH by a high number of HARQ bits from 1 ms, the network could configure dynamic codebook size (up to network implementation). One could further consider bundling of all 1 ms HARQ Ack to a single bit in case dynamic codebook size is configured. Whether to apply this bundling or not can be configured.

	Nokia, NSB
	No, we do not see a need for carrier domain bundling.

	LGE
	In case fixed HARQ-ACK codebook size determination is configured, carrier bundling is applied when configured regardless of sTTI length of sPUSCH. In this case, all 1ms HARQ-ACK bits should be reserved whenever sPUCCH/sPUSCH is transmitted. So, in order to reduce the impact on sTTI, carrier bundling can be beneficial. 
In case dynamic HARQ-ACK codebook size determination is configured, carrier bundling is not supported since DAI in 1ms DCI anyhow will indicate the number of 1ms HARQ-ACK bits. 

	Huawei, HiSilicon
	We do not support bundling across carriers. Considering channel status over carriers are almost uncorrelated, cross-carrier bundling of 1ms HARQ-ACK would cause inefficient retransmission since any carrier with bad channel quality will harm other carriers with good channel quality.If NACK (after bundling) for 1ms carriers is always fed back for most of the cases, it seems to be useless overhead for this feedback bit.
If the eNB wishes to avoid the overhead cost for 1ms HARQ-ACK, it could indicate the UE not to include 1ms HARQ-ACK in sPUSCH by the DAI bit in sDCI as mentioned in Q3.1.4 Option 3.

	Qualcomm
	Yes, in our opnion, in order to reduce the impact of PDSCH HARQ ACK/NAK piggybacking on sPUSCH, carrier bundling should be supported. For 1-slot sTTI, the carrier bundling can be performed when configured. Otherwise, the dynamic codebook size can be used based on the 1ms DAI. For 2-symbol sTTI, it is better to always use a flexible codebook size specified by the DAI.

	ZTE, Sanechips
	No. Spatial bundling has been agreed for 1ms HARQ-ACK, we do not see a strong motavition to further introduce carrier bundling. 

	Samsung
	No support



Question 3.1.2: When HARQ-ACK for PDSCH is transmitted on sPUSCH due to collision between PUCCH and sPUSCH in the same subframe on a given carrier, does carrier bundling for HARQ-ACK of PUCCH need to be supported? If your answer is YES, is the carrier bundling applied to only collision between PUCCH and 2/3-OS sPUSCH or to collision between PUCCH and sPUSCH regardless of sTTI length of sPUSCH? Is the carrier bundling applied when configured, under any other condition, or always?
	Company
	Views

	Ericsson
	Yes, apply carrier bundling for collision between PUCCH and 2/3-OS sPUSCH when it is configured. The same reason as stated in question 3.1.1  


	Nokia, NSB
	No, we do not see a need for carrier domain bundling.

	LGE
	In case fixed HARQ-ACK codebook size determination is configured, carrier bundling is applied when configured regardless of sTTI length of sPUSCH. In this case, all 1ms HARQ-ACK bits should be reserved whenever sPUCCH/sPUSCH is transmitted. So, in order to reduce the impact on sTTI, carrier bundling can be beneficial. 
In case dynamic HARQ-ACK codebook size determination is configured, carrier bundling is not supported since DAI in 1ms DCI anyhow will indicate the number of 1ms HARQ-ACK bits. 

	Huawei, HiSilicon
	We do not support bundling across carriers. Same reason with Q3.1.1.

	Qualcomm
	Yes, in our opnion, in order to reduce the impact of PDSCH HARQ ACK/NAK piggybacking on sPUSCH, carrier bundling should be supported. For 1-slot sTTI, the carrier bundling can be performed when configured. Otherwise, the dynamic codebook size can be used based on the 1ms DAI. For 2-symbol sTTI, it is better to always use a flexible codebook size specified by the DAI.

	ZTE, Sanechips
	No. Spatial bundling has been agreed for 1ms HARQ-ACK, we do not see a strong motavition to further introduce carrier bundling.

	Samsung
	No support



Summary of Q3.1.1 and Q3.1.2
7 companies responded to Q3.1.1 and Q3.1.2. For both collision cases, all companies likely prefer to have the unified handling. As the views are quite diverging, we have the following proposal for down-selection:
· Proposal 4: Regarding how to determine HARQ-ACK bits of PDSCH when transmitting sPUSCH or sPUCCH, RAN1 downselects among the following options:
· Option 1: No carrier bundling is supported for HARQ-ACK of PDSCH.
· Option 2: Carrier bundling is not supported for HARQ-ACK of PDSCH in case dynamic HARQ-ACK codebook size determination is configured for 1ms TTI, otherwise carrier bundling is applied to HARQ-ACK of PDSCH. 
· Option 3: Carrier bundling is applied to HARQ-ACK of PDSCH when configured in case PUSCH/PUCCH and 2/3-OS sPUSCH is collided within the same subframe on a given carrier

	From RAN1#90bis:

	Proposed offline consensus: 
When HARQ-ACK for PDSCH is transmitted on sPUCCH due to collision between PUCCH and sPUCCH in the same subframe on a given carrier, HARQ and sHARQ bits are determined independently (using fixed codebook or dynamic codebook, depending on configuration).

- How to determine the HARQ bits for 1 ms is FFS
  - Alt 1: No HARQ bits are included if no PDCCH is detected. If PDCCH is detected, use Alt 2
  - Alt 2: 
     - All HARQ bits from the configured carriers are always included (fixed codebook size configured)
     - The HARQ bits are determined based on 1 ms DAI (dynamic codebook size configured)
  - Alt 3: 
     - All HARQ bits from the configured carriers are always included (fixed codebook size configured)
     - The HARQ bits for 1 ms are determined based on 1 ms DAI in sDCI (dynamic codebook size configured)


Question 3.1.4: If your answer to Q3.1.3 is option 1 (i.e., independent bits determination of HARQ-ACK and sHARQ-ACK), how to determine the HARQ-ACK bits for 1ms TTI?
· Option 1: No HARQ-ACK bits are included if no PDCCH is detected. If PDCCH is detected, use option 2.
· Option 2: 
· All HARQ-ACK bits from the configured carriers are always included (fixed codebook size configured)
· The HARQ-ACK bits are determined based on 1 ms DAI in DCI (dynamic codebook size configured)
· Option 3: 
· All HARQ-ACK bits from the configured carriers are always included (fixed codebook size configured)
· The HARQ-ACK bits for 1ms TTI are determined based on 1 ms DAI in sDCI(dynamic codebook size configured)
· Option 4: None of the above (please provide your detailed proposal if you choose this option)
	Company
	Views

	Ericsson
	Option 2

	Nokia, NSB
	Option 2

	LGE
	Option 2.

	Huawei, HiSilicon
	Option 3 is preferred. 
Firstly, when sPDSCH comes after 1ms PDSCH and causing a collision for HARQ-ACk and sHARQ-ACK, it is very probable that sPDSCH is due to some urgent traffic which has high requirement on reliability and latency (otherwise eNB may try to avoid such collision). If the UE does not include the 1ms HARQ-ACK in sPUCCH, it will cause mismatch on A/N bits and incorrect reception of sHARQ-ACK when 1ms PDSCH is miss detected, which would harm the robustness and latency of sPDSCH transmission. Therefore Option 1 should not be considered.
For Option 2, the mismatch still occurs when e.g., only single carrier applies for 1ms PDSCH, where the UE still determines incorrect A/N bit number if the UE miss detects that DCI for 1ms PDSCH: the eNB expects sA/N + A/N but the UE feeds back only sA/N.
Option 3 is reliable for determining the total A/N bit number in sPUCCH as the DAI in sDCI will indicate the presence of 1ms PDSCH even if it is miss detected by UE.
In addition, as a clarification: For Option 2 and Option 3, all HARQ-ACK bits from the configured carriers are always included (fixed codebook size configured). This means the 1ms HARQ-ACK bits with the configured codebook size are always included in sPUCCH regardless whether the UE detects the 1ms PDSCH.

	Qualcomm
	Option 2 for 1-slot sTTI. For 2/3-symbol sTTI, it is preferable to always determine the number of bits for 1ms based on the 1ms DAI in DCI.

	ZTE, Sanechips
	Option 2

	Samsung 
	Option 2



Summary of Q3.1.4
7 companies responded to Q3.1.4. 6 companies prefer option 2 while 1 company prefers option 3. Based on the majority of the views, we have the following proposal:
· Proposal 5: All HARQ-ACK bits for 1ms TTI from the configured carriers are always included in case fixed codebook size is configured for 1ms TTI. The HARQ-ACK bits for 1ms TTI are determined based on 1 ms DAI in DCI in case dynamic codebook size is configured for 1ms TTI.

Question 3.1.5: If your answer to Q3.1.3 is option 2 (i.e., dependent bits determination of HARQ-ACK and sHARQ-ACK), how to determine the HARQ-ACK bits for 1ms TTI? Please provide your detailed proposal.
	Company
	Views

	
	

	
	

	
	

	
	



Question 3.1.5A: If your answer to Q3.1.3 is option 1 (i.e., independent bits determination of HARQ-ACK and sHARQ-ACK), and the PUCCH is colliding with more than one sPUCCHs, which sPUCCH or sPUCCHs should the HARQ-ACK be carried on?
· Option 1: HARQ-ACK is carried on the first sPUCCH of those colliding sPUCCHs
· Option 2: HARQ-ACK is carried on each sPUCCH of those colliding sPUCCHs
· Option 3: None of the above (please provide your detailed proposal if you choose this option)
	Company
	Views

	Huawei, HiSilicon
	Option 2 is preferred. The HARQ-ACK should be carried on every sPUCCH that is colliding with PUCCH to avoid ambiguity on the number of HARQ-ACK feedback bits.
E.g., as in Option 1, if HARQ-ACK is carried only on the first sPUCCH of the colliding sPUCCHs, and the UE miss detects the first scheduled sPDSCH, then the UE would mistakenly count the second sPUCCH as the ‘first’ one. Thus the encoded HARQ-ACK and sHARQ-ACK bits on the second sPUCCH would be incorrect. Aligning the total HARQ-ACK and sHARQ-ACK bits for each colliding sPUCCH can avoid such error case.

	Ericsson
	Option 1.

	Qualcomm
	The HARQ ACK/NAK bits should not be transferred across different PUCCH groups. It seems that none of the options make this part clear.

	LGE
	Agree with Qualcomm. Assuming collision happens to PUCCH and multiple sPUCCHs within a PUCCH group, our preference is option 2. 

	ZTE, Sanechips
	Option 1 is simple and has less impact on sPUCCH performance. 



Summary of Q3.1.5A
Regarding Q3.1.5A triggered by Huawei, 5 companies provided their responses. It seems that the intention of this question is to address how to handle collision of PUCCH and multiple sPUCCHs within the same subframe on the primary cell. The similar collision case should be also taken into account such as collision of PUCCH/PUSCH and multiple sPUSCHs/sPUCCHs (which are transmitted over different sTTIs) within the same subframe on a given carrier.
Assuming this, we can have the following proposals:
· Proposal 6: In case of collision of PUCCH and multiple sPUCCHs within the same subframe on a given carrier (e.g., primary cell of a PUCCH group), where each of the multiple sPUCCHs is transmitted over different sTTIs,
· Option 1: HARQ-ACK of PUCCH is carried on the first sPUCCH of those colliding sPUCCHs
· Option 2: HARQ-ACK of PUCCH is carried on each sPUCCH of those colliding sPUCCHs
· Proposal 7: In case of collision of PUCCH and multiple sPUSCHs within the same subframe on a given carrier (e.g., primary cell of a PUCCH group), where each of the multiple sPUSCHs is transmitted over different sTTIs,
· Option 1: HARQ-ACK of PUCCH is carried on the first sPUSCH of those colliding sPUCCHs
· Option 2: HARQ-ACK of PUCCH is carried on each sPUSCH of those colliding sPUSCHs
· Proposal 8: In case of collision of PUSCH and multiple sPUSCHs within the same subframe on a given carrier, where each of the multiple sPUSCHs is transmitted over different sTTIs,
· Option 1: HARQ-ACK of PUSCH is carried on the first sPUSCH of those colliding sPUCCHs
· Option 2: HARQ-ACK of PUSCH is carried on each sPUSCH of those colliding sPUSCHs
· Proposal 9: In case of collision of PUSCH and multiple sPUCCHs within the same subframe on a given carrier (e.g., primary cell of a PUCCH group), where each of the multiple sPUCCHs is transmitted over different sTTIs,
· Option 1: HARQ-ACK of PUSCH is carried on the first sPUCCH of those colliding sPUCCHs
· Option 2: HARQ-ACK of PUSCH is carried on each sPUCCH of those colliding sPUCCHs

	From RAN1#90:

	Agreement: 
· If UE is indicating the capability of and is configured with simultaneous transmission, it applies to both sPUSCH/sPUCCH and PUSCH/PUCCH.


Question 3.1.7: If a UE is configured with simultaneous transmission of PUSCH and PUCCH, and if PUSCH, PUCCH, and sPUCCH are collided within the same subframe on a given carrier, which option is supported for collision handling?
· Option 1: The UE should attempt to drop/stop as soon as possible (up to UE implementation) the whole/remaining transmission of PUSCH and PUCCH, and shall transmit sPUCCH. The UE shall not resume the dropped/stopped transmission.
· HARQ-ACK of PDSCH is transmitted on sPUCCH
· CSI on PUSCH or PUCCH is dropped
· Option 2: The UE shall transmit PUSCH and PUCCH, and shall drop sPUCCH. 
· HARQ-ACK from sPUCCH is transmitted on PUSCH
· If your preference on how to send UCI of 1ms TTI is a modification of option 1, then please provide your detailed proposal by using option 1-a, 1-b, and so on. For a modification of option 2, please provide your detailed proposal by using option 2-a, 2-b, and so on.
	Company
	Views

	Ericsson
	Option 1

	Nokia, NSB
	Option 2. HARQ-ACK of sPUCCH is transmitted on PUSCH using puncturing. The sHARQ-ACK are transmitted in (at least some of) the same symbols as the corresponding sPUCCH would occupy.

	LGE
	Option 1.

	Huawei, HiSilicon
	Option 1-1: The UE should attempt to drop/stop as soon as possible (up to UE implementation) the whole/remaining transmission of PUSCH and PUCCH, and shall transmit sPUCCH, when sPUCCH is on the 1st sTTI. Otherwise, the UE should drop sPUCCH (and piggyback sHARQ-ACK on PUSCH).
Same handling as PUSCH and sPUCCH collision

	Qualcomm
	Option 1.

	ZTE, Sanechips
	Option 1

	Samsung
	Option 1



Summary of Q3.1.7
Regarding Q3.1.7, which is also related to the future decision on collision hadling of PUSCH and sPUCCH, 7 companies provided their responses. 5 companies agree to prioritize sPUCCH over PUSCH while 2 companies prefer different approaches. Based on the majority of views, we have the following proposal:
· Proposal 10: If a UE is configured with simultaneous transmission of PUSCH and PUCCH, and if PUSCH, PUCCH, and sPUCCH are collided within the same subframe on a given carrier, the UE should attempt to drop/stop as soon as possible (up to UE implementation) the whole/remaining transmission of PUSCH and PUCCH, and shall transmit sPUCCH. The UE shall not resume the dropped/stopped transmission.
· HARQ-ACK of PDSCH is transmitted on sPUCCH.
· CSI on PUSCH or PUCCH is dropped.


UL collision handling and power control for multiple carrier case

	From RAN1#90bis:

	Proposed offline consensus: 
Regarding UE behaviour in case simultaneous transmission of different TTI lengths across different carriers is allowed/supported but when the UE is power-limited, RAN1 down-selects between the following alternatives:
- Alt 1: A guaranteed power for each TTI length is reserved. The power of the earlier transmission (e.g., longer TTI) can be at most {Pcmax – the guaranteed power of the later transmission} and the power of the later overlapped transmission (e.g., shorter TTI) is determined by {Pcmax – the required power of the earlier transmission}.(like PCM2 in DC)
- Alt 1a: A guaranteed power for each TTI length is reserved, in case the TTI is scheduled. 
  - The power of the earlier transmission (e.g., longer TTI) can be at most {Pcmax – the guaranteed power of the later transmission} and the power of the later overlapped transmission (e.g., shorter TTI) is determined by {Pcmax – the required power of the scheduled earlier transmission}

- Alt 2: In case a UE is power-limited, TTI channel(s) with lower priority (e.g., longer TTI) is(are) dropped/stopped until the condition that the UE becomes non-power-limited is met.
   - Consider the TTI length (e.g., shorter TTI > longer TTI), channel type (e.g., PUCCH > PUSCH with UCI > PUSCH without UCI), UCI type (e.g., HARQ-ACK/SR> CSI> data > SRS), and cell index (e.g., lower cell index > higher cell index)



Question 3.2.1: Regarding UE behaviour in case simultaneous transmission of different TTI lengths across different carriers is allowed/supported but when the UE is power-limited, which option is preferred? 
· Option 1: A guaranteed power for each TTI length is reserved. 
· The power of the earlier transmission (e.g., longer TTI) for CC “c1” is determined by P_{earlier,c1} = min{ required power of the earlier transmission for CC “c1”, Pcmax,c1 }. Note that c1 is a carrier which belongs to the set of carriers, C1, containing the earlier transmission(s). Let the sum of P_{earlier,c1} over all c1’s in set C1 be denoted by P_{earlier,tot}.If P_{earlier,tot} exceeds Pcmax-P_{later,guaranteed}, P_{earlier,c1} for all c1’s is scaled down until P_{earlier,tot} does not exceed Pcmax-P_{later,guaranteed}. The power scaling down procedure across the CCs is performed by following the legacy rules.
· The power of the later overlapped transmission (e.g., shorter TTI) for CC “c2” is determined by P_{later,c2} = min{ required power of the later transmission for CC “c2”, Pcmax,c2 }. Note that c2 is a carrier which belongs to the set of carriers, C2, containing the later transmission(s). Let the sum of P_{later,c2} over all c2’s in set C2 be denoted by P_{later,tot}. If P_{later,tot} exceeds Pcmax-P_{earlier,guaranteed}, P_{later,c2} for all c2’sis scaled down until P_{later,tot} does not exceed Pcmax-P_{earlier,guaranteed}.The power scaling down procedure across the CCs is performed by following the legacy rules.
· Option 2: A guaranteed power for each TTI length is reserved.
· The power of the earlier transmission (e.g., longer TTI) for CC “c1” is determined by P_{earlier,c1} = min{ required power of the earlier transmission for CC “c1”, Pcmax,c1 }. Note that c1 is a carrier which belongs to the set of carriers, C1, containing the earlier transmission(s). Let the sum of P_{earlier,c1} over all c1’s in set C1 be denoted by P_{earlier,tot}. If P_{earlier,tot}exceeds Pcmax-P_{later,guaranteed}, i.e., the guaranteed power for the earlier transmission, P_{earlier,c1} for all c1’s is scaled down until P_{earlier,tot} does not exceed Pcmax-P_{later,guaranteed}. The power scaling down procedure across the CCs is performed by following the legacy rules. 
· The power of the later overlapped transmission (e.g., shorter TTI) for CC “c2” is determined by P_{later,c2} = min{ required power of the later transmission for CC “c2”, Pcmax,c2 }. Note that c2 is a carrier which belongs to the set of carriers, C2, containing the later transmission(s).Let the sum of P_{later,c2} over all c2’s in set C2 be denoted by P_{later,tot}.If P_{later,tot} exceeds Pcmax-P_{earlier,guaranteed}+max{0, P_{earlier,guaranteed}-P_{earlier,tot}}, i.e., the total power available for the later transmission, P_{later,c2} for all c2’s is scaled down until P_{later,tot} does not exceed Pcmax-P_{earlier,guaranteed}+max{ 0, P_{earlier,guaranteed}-P_{earlier,tot} }. The power scaling down procedure across the CCs is performed by following the legacy rules.
· Option 3: TTI channel(s) with lower priority (e.g., longer TTI) is(are) dropped/stopped until the condition that the UE becomes non-power-limited is met.
	Company
	Views

	Ericsson
	Option 3. 

	Nokia, NSB
	Option 3

	LGE
	Option 3. Let us have an example as follows: Pcmax =30, P_{1ms,guaranteed}=10, P_{sTTI,guaranteed}=20, P_{required,1ms,CC1}=4, P_{required,1ms,CC2}=4, P_{required,sTTI,CC3}=13, P_{required,sTTI,CC4}=13. Then, the final power of option 2 per CC will be {4, 4, 11, 11} while that of option 3 per CC will be {4, 0, 13, 13}. The benefit and drawback of option 2 and 3 can be summarized as follows:
	
	Benefit
	Drawback

	Option 2
	Reducing the chance of 1ms TTI dropping
	Potential impact on sTTI performance

	Option 3
	No sTTI performanceimpact
	1ms TTI dropping might happen


 Considering this collision will not happen very often and sTTI performance should be ensured, we would prefer option 3. 

	Huawei, HiSilicon
	Option 2, as it should be the alt 1A in offline concensus. This option is DC-like, which can reduce the specification work. 

	Qualcomm
	Option 2. One of the issues with Option 3 is that if 1ms TTI needs to be dropped, its HARQ ACK/NAK cannot always be sent over sTTI. This happens when they belong to different PUCCH groups. Hence, its impact on 1ms TTI can be significant in a scenario, where based on a solution proposed in Option 2, dropping is not even needed.

	ZTE, Sanechips
	Option 3.

	Samsung
	Option 3



Summary of Q3.2.1
Regarding Q3.2.1, which is about UE behaviour in case simultaneous transmission of different TTI lengths across different carriers is allowed/supported but when the UE is power-limited, still two options are on the table. One is the modified approach from one used for DC, which is based on power reservation and sharing. Another is the cut-off approach based on prioritization of shorter TTI channels over longer TTI channels. As different views are floating around, we have the following proposal for down-selection with further discussion:
· Proposal 11: Regarding UE behaviour in case simultaneous transmission of different TTI lengths across different carriers is allowed/supported but when the UE is power-limited, RAN1 downselects between the following options:
· Option 2: A guaranteed power for each TTI length is reserved.
· The power of the earlier transmission (e.g., longer TTI) for CC “c1” is determined by P_{earlier,c1} = min{ required power of the earlier transmission for CC “c1”, Pcmax,c1 }. Note that c1 is a carrier which belongs to the set of carriers, C1, containing the earlier transmission(s). Let the sum of P_{earlier,c1} over all c1’s in set C1 be denoted by P_{earlier,tot}. If P_{earlier,tot}exceeds Pcmax-P_{later,guaranteed}, i.e., the guaranteed power for the earlier transmission, P_{earlier,c1} for all c1’s is scaled down until P_{earlier,tot} does not exceed Pcmax-P_{later,guaranteed}. The power scaling down procedure across the CCs is performed by following the legacy rules. 
· The power of the later overlapped transmission (e.g., shorter TTI) for CC “c2” is determined by P_{later,c2} = min{ required power of the later transmission for CC “c2”, Pcmax,c2 }. Note that c2 is a carrier which belongs to the set of carriers, C2, containing the later transmission(s).Let the sum of P_{later,c2} over all c2’s in set C2 be denoted by P_{later,tot}.If P_{later,tot} exceeds Pcmax-P_{earlier,guaranteed}+max{0, P_{earlier,guaranteed}-P_{earlier,tot}}, i.e., the total power available for the later transmission, P_{later,c2} for all c2’s is scaled down until P_{later,tot} does not exceed Pcmax-P_{earlier,guaranteed}+max{ 0, P_{earlier,guaranteed}-P_{earlier,tot} }. The power scaling down procedure across the CCs is performed by following the legacy rules.
· Option 3: TTI channel(s) with lower priority (e.g., longer TTI) is(are) dropped/stopped until the condition that the UE becomes non-power-limited is met

Question 3.2.2: If your answer to Q3.2.1 is option 3, do you support the following order as a priority rulein order to choose channel(s) to be dropped/stopped? Otherwise, please provide your priority rule with reason(s). 
· TTI length> channel type > UCI type>PUCCH group >cell index > DMRS presence
· Shorter TTI > longer TTI
· PUCCH > PUSCH with UCI > PUSCH without UCI
· HARQ-ACK/SR> CSI> data > SRS
· Primary PUCCH group > Secondary PUCCH group
· Lower cell index > higher cell index
· PUSCH with self-contained DMRS > PUSCH without self-contained DMRS

	Company
	Views

	Ericsson
	In our understanding the dropping/stopping is only applied as long as there are transmissions with different TTI lengths. After that, when there is only a single TTI for transmission, and the UE is still power limited, the power allocations in 36.213 can be applied.
We don’t think we need to make it more complicated with the last rule above (with/without self-contained DMRS)

	Nokia, NSB
	Agree with Ericsson

	LGE
	Agree with Ericsson. 

	Huawei, HiSilicon
	If the Option 3 is agreed, TTI length >UCI type > PUCCH group > DMRS presence. Channel type would be not necessary since UCI type is already replaced it in DC. we donot see the benefit to introduce the cell index. DMRS presence is better to UL DMRS sharing, so the priority can be considered.

	ZTE, Sanechips
	Agree with Ericsson

	Samsung
	Agree with Ericsson



Question 3.2.3: If your answer to Q3.2.1 is option 3, which option is supported regarding how to deal with HARQ-ACK of the dropped/stopped channel?
· Option 1: HARQ-ACK of the dropped/stopped channel is transmitted on the channel (to be transmitted without dropping/stopping) with the highest priority considering TTI length, channel type, UCI type, cell index, and DMRS presence.
· Option 2: HARQ-ACK piggybacking is allowed per UL TTI length. In other words, HARQ-ACK of the dropped/stopped channel cannot be transmitted on channel with different UL TTI length. HARQ-ACK is transmitted on the channel with the same UL TTI length (to be transmitted without dropping/stopping) with the highest priority considering channel type, UCI type, cell index, and DMRS presence. HARQ-ACK of dropped/stopped channel is also dropped if there is no channel to be transmitted which has the same UL TTI length.
· Option 3: Other
	Company
	Views

	Ericsson
	Option 1 (what is prioritized is dealt with in 3.2.1 so we propose a simplified version of Op1 above). 

We would also be OK with Option 3 where HARQ-ACK of 1 ms is dropped.

	Nokia, NSB
	Agree with Ericsson

	LGE
	Option 1.

	Huawei, HiSilicon
	If the Option 3 in Q3.2.1 is agreed, the HARQ-ACK would be dropped since the above solution is too complicated. The eNB would be confused when it does not know the actual codebook of one UL TTI.

	ZTE, Sanechips
	Option 1.

	Samsung
	Option 1



Question 3.2.4: If your answer to Q3.2.1 is option 3, do you agree to drop CSI of the dropped/stopped channel?
	Company
	Views

	Ericsson
	Yes

	Nokia, NSB
	Yes

	LGE
	Yes

	Huawei, HiSilicon
	If the Option 3 is agreed, yes

	ZTE, Sanechips
	Yes

	
	



Question 3.2.5: If your answer to Q3.2.1 is option 3, do you agree not to allow UCI of dropped/stopped channel to be piggybacked onto channel of different PUCCH group? Do you agree that UCI of dropped/stopped channel for a PUCCH group is also dropped if there is no channel to be transmitted within the PUCCH group?
	Company
	Views

	Ericsson
	Yes. No need for UCI to be piggybacked on other PUCCH groups. Yes, if there is no channel to transmit it on, it is dropped.

	Nokia, NSB
	Yes

	LGE
	Yes. UCI of dropped/stopped channel is not allowed to be piggybacked onto channel of different PUCCH group and will be dropped if there is no channel to be transmitted within the PUCCH group.

	Huawei, HiSilicon
	If the Option 3 is agreed, no. It always drop the UCI.

	ZTE, Sanechips
	Yes



Summary of Q3.2.2, Q3.2.3, Q3.2.4, and Q3.2.5
If the option 3 in Q3.2.1 is supported (i.e., in case simultaneous transmission of different TTI lengths across different carriers is allowed/supported but when the UE is power-limited, TTI channel(s) with lower priority (e.g., longer TTI) is(are) dropped/stopped until the condition that the UE becomes non-power-limited is met), we have the following proposals based on the majority of views:
· Proposal 12: In case simultaneous transmission of different TTI lengths across different carriers is allowed/supported but when the UE is power-limited, the following UE behaviors are defined:
· The dropping/stopping is only applied as long as there are transmissions with different TTI length, based on the following priority rules:
· TTI length > Channel type > UCI type>PUCCH group > cell index 
· Shorter TTI > longer TTI 
· PUCCH > PUSCH with UCI > PUSCH without UCI
· HARQ-ACK/SR > CSI > data > SRS
· Primary PUCCH group > Secondary PUCCH group
· Lower cell index > higher cell index
· HARQ-ACK of the dropped/stopped channel is transmitted on the channel (to be transmitted without dropping/stopping) with the highest priority.
· CSI of the dropped/stopped channel is dropped.
· After the dropping/stopping, if there is only a single TTI for transmission, and if the UE is still power limited, the power allocations in 36.213 are applied.
· Proposal 13: Regardless of whether or not a UE is capable of simultaneous transmission of different TTI lengths across different carriers, UCI of dropped/stopped channel is not allowed to be piggybacked onto channel of different PUCCH group, and will be dropped if there is no channel to be transmitted within the same PUCCH group containing the dropped/stopped channel.

PHR

	From RAN1#90bis:

	Proposed offline consensus: 
The PHR transmitted on sPUSCH shall be reported for all carriers (irrespective of TTI length). PHR for sTTI is calculated using the same principle as for 1 ms operation.


Question 3.3.3: If transmitting PHR on sPUSCH is supported, which option is supported? 
· Option 1: PHR transmitted on sPUSCH shall be reported for all activated UL carriers irrespective of TTI length. 
· Option 2: PHR transmitted on sPUSCH shall be reported only for activated UL carriers configured with sTTI
	Company
	Views

	Ericsson
	Option 1. Activated carriers configured with sTTI report sTTI PHR and other activated carriers 1 ms PHR.

	Nokia, NSB
	Option 2

	LGE
	Option 1. 

	Huawei, HiSilicon
	Option 2. It would be reasonable.

	Qualcomm
	Option 1. The reporting rules should be based on the ones in 36.321, with the addition that when sTTI PHR is reported, the PHR based on the 1ms TTI for each activated cell with configured UL can also be reported.

	ZTE, Sanechips
	Option 1.

	Samsung
	Option 2



Summary of Q3.3.3
Regarding Q3.3.3, 7 companies provide their responses. 4 companies consider that PHR on sPUSCH shall be reported for all activated UL carriers while 3 companies prefer that PHR on sPUSCH shall be reported only for activated UL carriers configured with sTTI. Based on the majority of views, we have the following proposal:
· Proposal 14: For PHR transmitted on sPUSCH, the PHR shall be reported for all activated UL carriers irrespective of TTI length. 

Question 3.3.4: If transmitting PHR on sPUSCH is supported, do you agree the following behaviors on PHR? If your answer is NO, please provide your detailed proposal.
· In case a carrier is configured with sTTI and sPUSCH is transmitted on the carrier, an actual PHRfor the sPUSCH is computed and reported for the UL sTTI in which the PHR is transmitted.
· In case a carrier is configured with sTTI but sPUSCH is not transmittedon the carrier, a virtual PHR is computed and reportedassuming the PHR calculation for the UL sTTI in which the PHR is transmitted.
	Company
	Views

	Ericsson
	OK

	Nokia, NSB
	Agree

	LGE
	Yes

	Huawei, HiSilicon
	Slightly no. Reporting of actual PHR and virtual PHR would depend on eNB configuration in legacy system, instead of the UE behaviors.As the DC, if the eNB wants to actual PHR, the UE will report actual power based on the current transmission, and eNB can obtain the information on the Pcmax,c if no sPUSCH in transmitting. Otherwise, if the eNB wants to virtual PHR, the UE does virtual PHR reporting when there is no sPUSCH transmission.

	Qualcomm
	Yes.

	ZTE, Sanechips
	Yes

	Samsung
	Yes



Summary of Q3.3.4
Regarding Q3.3.4, 7 companies provide their responses. 6 companies agree for a carrier configured with sTTI that either an actual or virtual PHR is transmitted depending on whether sPUSCH is transmitted or not on the carrier. Based on the majority of views, we have the following proposal:
· Proposal 15: For PHR transmitted on sPUSCH,
· In case a carrier is configured with sTTI and sPUSCH is transmitted on the carrier, an actual PHR for the sPUSCH is computed and reported for the UL sTTI in which the PHR is transmitted.
· In case a carrier is configured with sTTI but sPUSCH is not transmitted on the carrier, a virtual PHR is computed and reported assuming the PHR calculation for the UL sTTI in which the PHR is transmitted.

Question 3.3.5: If your answer to Q3.3.3 is option 1, which option is supported for PHR computation for a carrier not configured with sTTI?
· Option 1: For a carrier not configured with sTTI, a virtual PHR is computed and reportedassuming the PHR calculation for the subframeregardless of whether or not PUSCH is scheduled in the subframe containing the UL sTTI in which the PHR is transmitted.
· Option 2: For a carrier not configured with sTTI, an actual PHR for the PUSCH is computed and reported if PUSCH is scheduled in the subframe containing the UL sTTI in which the PHR is transmitted. Otherwise, a virtual PHR is computed and reported assuming the PHR calculation for the subframe.
	Company
	Views

	Ericsson
	Option 2

	LGE
	Option 2.

	Qualcomm
	Option 2.

	ZTE, Sanechips
	Option 2.



Summary of Q3.3.5
Regarding Q3.3.5, 4 companies provide their responses. As all companies agree with option 2 for a carrier not configured with sTTI, we have the following proposal:
· Proposal 16: For PHR transmitted on sPUSCH, if the PHR is reported for all activated UL carriers, 
· For a carrier not configured with sTTI, an actual PHR for the PUSCH is computed and reported if PUSCH is scheduled in the subframe containing the UL sTTI in which the PHR is transmitted. Otherwise, a virtual PHR is computed and reported assuming the PHR calculation for the subframe. 

Question 3.3.6: In case PHR is transmitted on PUSCH, do you agree the following behaviors on PHR? If your answer is NO, please provide your detailed proposal.
· In case a carrier is configured with sTTI and sPUSCH is transmitted on the carrier, a virtual PHRis computed and reported assuming the PHR calculation for the UL subframe in which the PHR is transmitted.
· In case a carrier is configured with sTTI but sPUSCH is not transmitted on the carrier, an actual PHR for the PUSCH is computed and reported if PUSCH is transmitted in the subframe in which the PHR is transmitted. Otherwise, virtual PHR is computed and reportedassuming the PHR calculation for the subframe.
· In case a carrier is not configured with sTTI, the legacy PHR computation is reused.
	Company
	Views

	Ericsson
	Ok

	Nokia, NSB
	Agree

	LGE
	Yes

	Huawei, HiSilicon
	If the intention is to reserve the PHR behavior for PUSCH independent from sTTI, we agree.

	Qualcomm
	We are not sure what this means. If sPUSCH has to be transmitted in the UL subframe in which PHR will be transmitted, can PHR be transmitted on PUSCH? Don’t we already have some dropping rules in this case?

	ZTE, Sanechips
	Yes

	Samsung
	Yes



Summary of Q3.3.6
[bookmark: _GoBack]Regarding Q3.3.6, 7 companies provide their responses. This question is about the case where PHR is transmitted on a carrier via PUSCH, and no collision happens between the PUSCH and sTTI channel on the carrier. Assuming this, 6 out of 7 companies agree the suggested proposals. For the first bullet, if sPUSCH is transmitted on a carrier, then there will be no PUSCH transmission so it would be natural to transmit a virtual PHR corresponding to PUSCH. On the other hand, for the second bullet, if there is no sPUSCH scheduling on a carrier, then either an actual or virtual PHR can be transmitted according to whether PUSCH is transmitted or not on the carrier. For the last bullet, in case a carrier is not configured with sTTI, then always the legacy PHR computation will be used. In this sense, based on the majority of views, we have the following proposal:
· Proposal 17: For PHR transmitted on PUSCH, 
· In case a carrier is configured with sTTI and sPUSCH is transmitted on the carrier, a virtual PHR is computed and reported assuming the PHR calculation for the UL subframe in which the PHR is transmitted.
· In case a carrier is configured with sTTI but sPUSCH is not transmitted on the carrier, an actual PHR for the PUSCH is computed and reported if PUSCH is transmitted in the subframe in which the PHR is transmitted. Otherwise, virtual PHR is computed and reportedassuming the PHR calculation for the subframe.
· In case a carrier is not configured with sTTI, the legacy PHR computation is reused.

sPUSCH/sPUCCH power control

	From RAN1#90bis:

	Agreement:
The delta_F values can be configured by higher layer signalling in the range
	sPUCCH format
	Proposed parameter range

	2/3os sPUCCH, format 1a
	5,6,7,8,9,10,11,12

	7os sPUCCH, format 1a
	1,2,3,4,5,6,7,8

	2/3os sPUCCH, format 1b
	6,7,8,9,10,11,12,13

	7os sPUCCH, format 1b
	3,4,5,6,7,8,9,10

	7os sPUCCH, format 3
	4,5,6,7,8,9,10,11

	2/3os sPUCCH, format 4 (RM)
	15,16,17,18,19,20,21,22

	2/3os sPUCCH, format 4 (TBCC)
	13,14,15,16,17,18,19,20

	7os sPUCCH, format 4 (RM)
	13,14,15,16,17,18,19,20

	7os sPUCCH, format 4 (TBCC)
	10,11,12,13,14,15,16,17






Question 3.4.5: If your answer to Q3.4.4 is option 1, 2, or 3, what is the range of the delta_F values? NOTE: Reusing the same values as in legacy is not seen feasible if keeping the principle that the reference PUCCH format also for subslot/slot operation is PUCCH format 1a.
	Company
	Views

	Ericsson
	The legacy range is {-2,0,2} compared to format 1a. It is reasonable to assume format 1 performs better and hence we propose to shift the 1a range by 2 dB.
	7os sPUCCH, format 1
	-1,0,1,2,3,4,5,6




	Nokia, NSB
	We are ok with the Ericsson proposal

	LGE
	Also fine with the Ericsson’s proposal. 

	Huawei, HiSilicon
	We are also fine with Ericsson proposal.

	Qualcomm
	Some positive values can be considered since the sPUCCH format 1 is supposed to have a worse performance a compared with PUCCH format 1.

	ZTE, Sanechips
	We are fine with Ericsson proposal.



Summary of Q3.4.5
Regarding Q3.4.5, 6 companies provide their responses. 5 out of 6 companies prefer to have a range of {-1,0,1,2,3,4,5,6} for slot-TTI sPUCCH format 1 while 1 company considers some positive values since it is likely that sPUCCH format 1 would have a worse performance than PUCCH format 1. Based on the majority of views, we have the following proposal as a starting point: 
· Proposal 18: For the delta-F of sPUCCH format 1, {1,2,3,4,5,6} are supported.  
· FFS on other values

	From RAN1#90bis:

	Agreement:
For sPUCCH, the power control equation is reused from the PUCCH power control equation for 1ms TTI.  
- FFS on separate hadling of 2os or 3os sTTI


Question 3.4.8: Regarding the above FFS “FFS on separate handling of 2os or 3 os sTTI”, which option is preferred? If your answer is Option 2, then please provide your detailed proposal. 
· Option 1: No separate handing of sPUCCH power control between 2os and 3os sTTI.
· Option 2: Separate handing of sPUCCH power control between 2os and 3os sTTI.
	Company
	Views

	Nokia, NSB
	Option 1 is preferred for simplicity

	Ericsson
	Option 1 for SPUCCH format 4
Our understanding is that for SPUCCH format 4, this is already handled by the earlier agreement to define BPRE in the Delta_TF equation to be divided by the number of REs for SPUCCH (this will increase the more symbols are used for SPUCCH). A limited set of simulations that we have performed also confirms that this is working good enough.
Slight preference for Option 2 for SPUCCH format 1/1a/1b
Using a sequence based design, transmitting on more symbols would imply more energy transmitted and hence a lower power required at the same SNR operating point. One would expect a difference of roughly 1.8 dB (10*log10(2/3)). A limited set of simulations rather show slightly more than 1 dB difference. This is not seen as a significant issue (that the output power would overshoot by slightly more than 1 dB in case of 3 os). If we want to do something, a simple solution using a fixed value of 1 dB shift in case of 3 symbol transmission seems suitable. This could be incorporated in the h function in the PUCCH PC equation in that case.

	LGE
	Option 1. 

	Huawei, HiSilicon
	Option 1

	Qualcomm
	Option 2 for format sPUCCH format 1/1a/1b. This can be done by introducing an offset in the power control equation similar to Nokia’s proposal. Since the reason for having a 3-symbol sTTI in a subframe is not because of improving coverage (i.e., it is only due to a fact that there are 7 symbols per slot), it makes sense to make sure both 2-symbol and 3-symbol sTTIs have identical coverage.

	ZTE, Sanechips
	Option 1.

	Samsung
	Option 1



Summary of Q3.4.8
Regarding Q3.4.8, 7 companies provide their responses. 6 out of 7 companies prefer not to have separate handling of sPUCCH power control between 2-OS and 3-OS sTTI while 1 company consider separate handling. Based on the majority of views, we have the following proposal:
· Proposal 19: No separate handling of sPUCCH power control between 2-OS and 3-OS sTTI is supported.

Others
Question 4: Are there any other issues on UL collision handling and/or UL power control not covered by the above questions that you would like to bring up? If so, please share the issues.
	Company
	Views

	
	

	
	

	
	

	
	




Conclusion
Based on the inputs from companies, two sorts of proposals are listed up as follows:
	Agreeable proposals

	· Proposal 2: In case of collision between PUCCH and sPUCCH in the same subframe on a given carrier for a UE, if sPUCCH contains valid SR resources, SR of PUCCH (if present) is transmitted on the sPUCCH. Otherwise, SR of PUCCH is not transmitted.

· Proposal 5: All HARQ-ACK bits for 1ms TTI from the configured carriers are always included in case fixed codebook size is configured for 1ms TTI. The HARQ-ACK bits for 1ms TTI are determined based on 1 ms DAI in DCI in case dynamic codebook size is configured for 1ms TTI.

· Proposal 16: For PHR transmitted on sPUSCH, if the PHR is reported for all activated UL carriers, 
· For a carrier not configured with sTTI, an actual PHR for the PUSCH is computed and reported if PUSCH is scheduled in the subframe containing the UL sTTI in which the PHR is transmitted. Otherwise, a virtual PHR is computed and reported assuming the PHR calculation for the subframe. 

· Proposal 17: For PHR transmitted on PUSCH, 
· In case a carrier is configured with sTTI and sPUSCH is transmitted on the carrier, a virtual PHR is computed and reported assuming the PHR calculation for the UL subframe in which the PHR is transmitted.
· In case a carrier is configured with sTTI but sPUSCH is not transmitted on the carrier, an actual PHR for the PUSCH is computed and reported if PUSCH is transmitted in the subframe in which the PHR is transmitted. Otherwise, virtual PHR is computed and reportedassuming the PHR calculation for the subframe.
· In case a carrier is not configured with sTTI, the legacy PHR computation is reused.

· Proposal 18: For the delta-F of sPUCCH format 1, {1,2,3,4,5,6} are supported.  
· FFS on other values


Although the following proposals are not readily to be agreeable, however, they could be starting points for discussions.
	Proposals which need further discussions

	· Proposal 1: In case of collision between PUSCH and sPUCCH in the same subframe on a given carrier, RAN1 downselects between the following UE behaviors:
· Option 1: The UE should attempt to drop/stop as soon as possible (up to UE implementation) the whole/remaining transmission of PUSCH and shall transmit sPUCCH, and the UE shall not resume the dropped/stopped transmission.
· HARQ-ACK of PUSCH is transmitted on sPUCCH
· Spatial bundling for HARQ-ACK of PUSCH before mapping onto 1-slot sPUCCH is supported when configured
· Spatial bundling for HARQ-ACK of PUSCH before mapping onto 2/3-OS sPUCCH is applied.
· FFS on the support of bundling in frequency domain
· CSI of PUSCH is dropped
· Option 2: The UE shall transmit PUSCH and drop sPUCCH. 
· HARQ-ACK of sPUCCH is tranmitted on PUSCH by using whole or some of symbols corresponding to sPUCCH

· Proposal 3: In case a UE is not capable of simultaneous transmission of different TTI lengths across different carriers for a given band combination, and if UL channels with different TTI lengths are collided across different carriers for the band combination, RAN1 downselects between the following options:
· Option 1: All of the longer TTI channel(s) for the band combinationis(are) dropped/stopped.
· Option 2: The channel(s) to be dropped/stopped is/are deteremined differently depending on which channels are collided.  
· FFS on details

· Proposal 4: Regarding how to determine HARQ-ACK bits of PDSCH when transmitting sPUSCH or sPUCCH, RAN1 downselects among the following options:
· Option 1: No carrier bundling is supported for HARQ-ACK of PDSCH.
· Option 2: Carrier bundling is not supported for HARQ-ACK of PDSCH in case dynamic HARQ-ACK codebook size determination is configured for 1ms TTI, otherwise carrier bundling is applied to HARQ-ACK of PDSCH. 
· Option 3: Carrier bundling is applied to HARQ-ACK of PDSCH when configured in case PUSCH/PUCCH and 2/3-OS sPUSCH is collided within the same subframe on a given carrier

· Proposal 6: In case of collision of PUCCH and multiple sPUCCHs within the same subframe on a given carrier (e.g., primary cell of a PUCCH group), where each of the multiple sPUCCHs is transmitted over different sTTIs,
· Option 1: HARQ-ACK of PUCCH is carried on the first sPUCCH of those colliding sPUCCHs
· Option 2: HARQ-ACK of PUCCH is carried on each sPUCCH of those colliding sPUCCHs
· Proposal 7: In case of collision of PUCCH and multiple sPUSCHs within the same subframe on a given carrier (e.g., primary cell of a PUCCH group), where each of the multiple sPUSCHs is transmitted over different sTTIs,
· Option 1: HARQ-ACK of PUCCH is carried on the first sPUSCH of those colliding sPUCCHs
· Option 2: HARQ-ACK of PUCCH is carried on each sPUSCH of those colliding sPUSCHs
· Proposal 8: In case of collision of PUSCH and multiple sPUSCHs within the same subframe on a given carrier, where each of the multiple sPUSCHs is transmitted over different sTTIs,
· Option 1: HARQ-ACK of PUSCH is carried on the first sPUSCH of those colliding sPUCCHs
· Option 2: HARQ-ACK of PUSCH is carried on each sPUSCH of those colliding sPUSCHs
· Proposal 9: In case of collision of PUSCH and multiple sPUCCHs within the same subframe on a given carrier (e.g., primary cell of a PUCCH group), where each of the multiple sPUCCHs is transmitted over different sTTIs,
· Option 1: HARQ-ACK of PUSCH is carried on the first sPUCCH of those colliding sPUCCHs
· Option 2: HARQ-ACK of PUSCH is carried on each sPUCCH of those colliding sPUCCHs

· Proposal 10: If a UE is configured with simultaneous transmission of PUSCH and PUCCH, and if PUSCH, PUCCH, and sPUCCH are collided within the same subframe on a given carrier, the UE should attempt to drop/stop as soon as possible (up to UE implementation) the whole/remaining transmission of PUSCH and PUCCH, and shall transmit sPUCCH. The UE shall not resume the dropped/stopped transmission.
· HARQ-ACK of PDSCH is transmitted on sPUCCH.
· CSI on PUSCH or PUCCH is dropped.

· Proposal 11: Regarding UE behaviour in case simultaneous transmission of different TTI lengths across different carriers is allowed/supported but when the UE is power-limited, RAN1 downselects between the following options:
· Option 2: A guaranteed power for each TTI length is reserved.
· The power of the earlier transmission (e.g., longer TTI) for CC “c1” is determined by P_{earlier,c1} = min{ required power of the earlier transmission for CC “c1”, Pcmax,c1 }. Note that c1 is a carrier which belongs to the set of carriers, C1, containing the earlier transmission(s). Let the sum of P_{earlier,c1} over all c1’s in set C1 be denoted by P_{earlier,tot}. If P_{earlier,tot}exceeds Pcmax-P_{later,guaranteed}, i.e., the guaranteed power for the earlier transmission, P_{earlier,c1} for all c1’s is scaled down until P_{earlier,tot} does not exceed Pcmax-P_{later,guaranteed}. The power scaling down procedure across the CCs is performed by following the legacy rules. 
· The power of the later overlapped transmission (e.g., shorter TTI) for CC “c2” is determined by P_{later,c2} = min{ required power of the later transmission for CC “c2”, Pcmax,c2 }. Note that c2 is a carrier which belongs to the set of carriers, C2, containing the later transmission(s).Let the sum of P_{later,c2} over all c2’s in set C2 be denoted by P_{later,tot}.If P_{later,tot} exceeds Pcmax-P_{earlier,guaranteed}+max{0, P_{earlier,guaranteed}-P_{earlier,tot}}, i.e., the total power available for the later transmission, P_{later,c2} for all c2’s is scaled down until P_{later,tot} does not exceed Pcmax-P_{earlier,guaranteed}+max{ 0, P_{earlier,guaranteed}-P_{earlier,tot} }. The power scaling down procedure across the CCs is performed by following the legacy rules.
· Option 3: TTI channel(s) with lower priority (e.g., longer TTI) is(are) dropped/stopped until the condition that the UE becomes non-power-limited is met

· Proposal 12: In case simultaneous transmission of different TTI lengths across different carriers is allowed/supported but when the UE is power-limited, the following UE behaviors are defined:
· The dropping/stopping is only applied as long as there are transmissions with different TTI length, based on the following priority rules:
· TTI length > Channel type > UCI type>PUCCH group > cell index 
· Shorter TTI > longer TTI 
· PUCCH > PUSCH with UCI > PUSCH without UCI
· HARQ-ACK/SR > CSI > data > SRS
· Primary PUCCH group > Secondary PUCCH group
· Lower cell index > higher cell index
· HARQ-ACK of the dropped/stopped channel is transmitted on the channel (to be transmitted without dropping/stopping) with the highest priority.
· CSI of the dropped/stopped channel is dropped.
· After the dropping/stopping, if there is only a single TTI for transmission, and if the UE is still power limited, the power allocations in 36.213 are applied.

· Proposal 13: Regardless of whether or not a UE is capable of simultaneous transmission of different TTI lengths across different carriers, UCI of dropped/stopped channel is not allowed to be piggybacked onto channel of different PUCCH group, and will be dropped if there is no channel to be transmitted within the same PUCCH group containing the dropped/stopped channel.

· Proposal 14: For PHR transmitted on sPUSCH, the PHR shall be reported for all activated UL carriers irrespective of TTI length. 

· Proposal 15: For PHR transmitted on sPUSCH,
· In case a carrier is configured with sTTI and sPUSCH is transmitted on the carrier, an actual PHR for the sPUSCH is computed and reported for the UL sTTI in which the PHR is transmitted.
· In case a carrier is configured with sTTI but sPUSCH is not transmitted on the carrier, a virtual PHR is computed and reported assuming the PHR calculation for the UL sTTI in which the PHR is transmitted.

· Proposal 19: No separate handling of sPUCCH power control between 2-OS and 3-OS sTTI is supported.



