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Introduction
The objective of this email discussion is to share views on UL power control for sPUSCH/sPUCCH and on remaining issues of UL collisions between 1ms TTI and sTTI or between different sTTI lengths. Regarding the aspects of UL collision between 1ms TTI and sTTI for single carrier scenario, the following agreements were made in RAN1 [1], [2]: 
	Related agreements at the RAN1#89 meeting:

	Agreement:
· In case of collision between PUSCH and sPUSCH in the same subframe on a given carrier for a UE
· The UE should attempt to drop/stop as soon as possible (up to UE implementation) the whole/remaining transmission of PUSCH 
· The UE shall not resume the dropped/stopped transmission
· FFS: HARQ-ACK of PUSCH is transmitted on sPUSCH
· FFS on how to map HARQ-ACK of PUSCH to sPUSCH
· FFS on whether CSI of PUSCH is dropped or not
· FFS if a requirement on the time of dropping prior to sPUSCH transmission is adopted
Agreement:
· In case of collision between PUCCH format 2/4/5 and sPUCCH in the same subframe on a given carrier for a UE
· The UE shall transmit sPUCCH
· The UE should attempt to drop/stop as soon as possible (up to UE implementation) whole/remaining transmission of PUCCH format 2/4/5 
· The UE shall not resume the dropped/stopped transmission
· FFS: HARQ-ACK of PUCCH is transmitted on sPUCCH
· FFS on how to map HARQ-ACK of PUCCH to sPUCCH
· CSI of PUCCH is dropped 
· FFS if a requirement on the time of dropping prior to sPUCCH transmission is adopted
· FFS for other PUCCH formats
Agreement:
· In case of collision between PUCCH format 2/4/5 and sPUSCH in the same subframe on a given carrier for a UE
· The UE shall transmit sPUSCH
· The UE should attempt to drop/stop as soon as possible (up to UE implementation) whole/remaining transmission of PUCCH format 2/4/5 
· The UE shall not resume the dropped/stopped transmission
· FFS: If HARQ-ACK of PUCCH is transmitted 
· FFS on whether CSI of PUCCH is dropped or not
· FFS if a requirement on the time of dropping prior to sPUSCH transmission is adopted
· FFS for other PUCCH formats



	Related agreements at the RAN1#90 meeting:

	Agreement:
· In case of collision between PUSCH and sPUSCH in the same subframe on a given carrier for a UE
· HARQ-ACK of PUSCH is transmitted on sPUSCH
· FFS on coding of HARQ-ACK and sHARQ-ACK (e.g., joint coding or separate coding)
· FFS on whether to bundle HARQ-ACK before mapping onto sPUSCH
· No requirement on the time of dropping prior to sPUSCH transmission is adopted
· CSI of PUSCH is dropped
Agreement:
· In case of collision between PUCCH format 1/1a/1b/3 and sPUCCH in the same subframe on a given carrier for a UE
· The UE shall transmit sPUCCH
· In case of collision between PUCCH format 1/1a/1b/3 and sPUCCH in the same subframe on a given carrier for a UE
· The UE, should attempt drop/stop,as soon as possible (up to UE implementation) whole/remaining transmission of PUCCH format 1/1a/1b/3
· The UE should strive to drop the PUCCH at a slot boundary before the start of the sPUCCH transmission.
· The UE shall not resume the dropped/stopped transmission
Agreement:
· In case of collision between PUCCH and sPUCCH in the same subframe on a given carrier for a UE
· HARQ-ACK of PUCCH is transmitted on 1-slot sPUCCH 
1. Spatial bundling of HARQ-ACK of PUCCH is applied when configured
2. No new higher layer signaling for spatial bundling is added. Existing signaling is re-used for the collision case.
· HARQ-ACK of PUCCH is transmitted on 2/3-os sPUCCH
1. Spatial bundling of HARQ-ACK of PUCCH is applied
2. FFS on other bundling
· FFS: How to resolve ambiguity between UE and eNB on reported HARQ-ACK.
Agreement:
· In case of collision between PUCCH format 1/1a/1b/3 and sPUSCH in the same subframe on a given carrier for a UE
· The UE shall transmit sPUSCH
· In case of collision between PUCCH format 1/1a/1b/3 and sPUSCH in the same subframe on a given carrier for a UE
· The UE, should attempt drop/stop,as soon as possible (up to UE implementation) whole/remaining transmission of PUCCH format 1/1a/1b/3
· The UE should strive to drop the PUCCH at a slot boundary before the start of the sPUSCH transmission.
· The UE shall not resume the dropped/stopped transmission
Agreement:
· In case of collision between PUCCH and sPUSCH in the same subframe on a given carrier for a UE
· HARQ-ACK of PUCCH is transmitted on sPUSCH
· FFS on coding of HARQ-ACK and sHARQ-ACK (e.g., joint coding or separate coding)
· FFS on whether to bundle HARQ-ACK before mapping onto sPUSCH
· CSI of PUCCH is dropped



This document provides questions related to UL power control and UL collision handling issues in order to collect companies’ views. Companies are encouraged to provide their inputs on Sections 2 and 3until 22nd of September, 2017.

UL collision handling and power control for single carrier scenario
UL collision handling
Question 2.1.1: In case of collision between PUSCH and sPUSCH or between PUCCH and sPUSCH in the same subframe on a given carrier, which option is supported for coding of HARQ-ACK for PDSCH and sHARQ-ACK for sPDSCH? Please provide the reason(s) for your choice.
· Option 1: Joint coding of HARQ-ACK for PDSCH and sHARQ-ACK for sPDSCH
· Option 2: Separate coding of HARQ-ACK for PDSCH and sHARQ-ACK for sPDSCH
	Company
	Views

	Ericsson
	Option 1. This provides more efficient coding and also allows for the same mapping rules to be applied irrespective of HARQ-ACK from PDSCH being present or not.

	Nokia, Nokia Shanghai Bell
	Joint coding is prefererd. Assuming that sPDSCH uses always 1 codeword transmissions, and spatial bundling is applied for PDSCH, the HARQ-ACK payload sizes remain reasonable and there should not be any ambiguity regarding the number of HARQ-ACK bits.

	LGE
	Option 1 for better reliability.

	Huawei, HiSilicon
	We prefer option 1, as the performance of 1ms HARQ-ACK and sHARQ-ACK will be degraded by separate coding compared to joint coding.

	ZTE, Sanechips
	Option 2. Compared with option 1, the HARQ-ACK for PDSCH and sHARQ-ACK for sPDSCH do not affect each other for option 2 and no additional indication overhead is needed for the missing detection issue.

	Samsung
	Option 2. Our view is that joint coding makes an impact on processing time. Also, we need to consider the error case, i.e., the sTTI UE misses PDSCH.

	Qualcomm
	Option 1 is more preferred since the mapping rule becomes independent of whether PDSCH ACK/NAK is included or not.



Question 2.1.2: If your choice for Q2.1.1 is option 1 (i.e., joint coding), which option is supported for a concatenation of UCI for joint coding?
· Option 1: sHARQ-ACK (from one with the lowest cell index), HARQ-ACK (from one with the lowest cell index)
· Option 2: HARQ-ACK (from one with the lowest cell index), sHARQ-ACK (from one with the lowest cell index)
· Option 3: None of the above (please provide your detailed proposal if you choose this option)
	Company
	Views

	Ericson
	Option 1 slighly preferred.

	Nokia, Nokia Shanghai Bell
	We have a slight preference for Option 1

	LGE
	Option 1 in order to provide better reliability for HARQ-ACK corresponding to latency-critical traffic.

	Huawei, HiSilicon
	Slightly prefer option 1. 

	Qualcomm
	In our view, either Option 1 or 2 can be considered.



Summary of Q2.1.1 and Q2.1.2
7 companies provided the response to Q2.1.1. 5 companies propose joint coding of HARQ-ACK for PDSCH and sHARQ-ACK for sPDSCH while 2 companies propose separate coding. 
Accordingly, if joint coding of HARQ-ACK and sHARQ-ACK is supported, the question is how to concatenate UCI for the joint coding. Regarding Q2.1.2, 5 companies provided the response to this question. For a concatenation of UCI for joint coding, 4 companies prefer sHARQ-ACK prior to HARQ-ACK while 1 companies states that both sHARQ-ACK prior to HARQ-ACK and HARQ-ACK prior to sHARQ-ACK can be considered. Hence, based on the majority of the views, we have the following proposal:
Possible agreement:
· Proposal 1: When HARQ-ACK for PDSCH is transmitted on sPUSCH due to collision between PUSCH and sPUSCH or between PUCCH and sPUSCH in the same subframe on a given carrier, joint coding of HARQ-ACK for PDSCH and sHARQ-ACK for sPDSCH is supported.
· The feedback on sPUSCH consists of the concatenation of sHARQ-ACK (from one with the lowest cell index) prior to HARQ-ACK (from one with the lowest cell index).

Question 2.1.3: If your choice for Q2.1.1 is option 2 (i.e., separate coding), please provide your detailed proposal(s) on how to map HARQ-ACK and sHARQ-ACK onto sPUSCH with the reason(s).
	Company
	Views

	ZTE, Sanechips
	HARQ-ACK and sHARQ-ACK are mapped in different predefined or configured regions. For example, HARQ-ACK is mapped in the upper half part of the sPUSCH RBs, and sHARQ-ACK is mapped in the lower half part of the sPUSCH RBs.
[image: ]

	Samsung
	Similar rule to the legacy HARQ-ACK mapping can be used for both HARQ-ACKs of sPDSCH and PDSCH in sPUSCH.

	
	

	
	



Question 2.1.4: In case of collision between PUSCH and sPUSCH in the same subframe on a given carrier, please provide your input on whether to bundle HARQ-ACK of PUSCH before mapping onto sPUSCH. If bundling is applied, which conditions allow the bundling to be made? If bundling is applied, which method(s) do you have in mind? (e.g., spatial, temporal, carrier, etc) Please provide the reason(s).
	Company
	Views

	Ericsson
	Similar rules as for sPUCCH can be applied. That is, for 7os spatial bundling is applied when configured and for 2/3os spatial bundling is always applied. 
It should be noted that despite spatial bundling the 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, Nokia Shanghai Bell
	Spatial bundling can be supported (as in Rel-13 feCA)

	LGE
	In case of collision between PUSCH and sPUSCH in the same subframe on a given carrier, we do not see a strong need to introduce bundling of HARQ-ACK since sPUSCH may have a sufficient room for accommodating UCI compared with sPUCCH. 

	Huawei, HiSilicon
	Firstly, it has been agreed to adopt spatial bundling for 1ms HARQ-ACK of PUCCH when transmitted on sPUCCH. Similarly, spatial bundling for 1ms HARQ-ACK of PUSCH can also be performed when transmitted on sPUSCH.
Secondly, when 1ms PDSCHs are transmitted over multiple carriers, if 1ms HARQ-ACKs over these carriers are bundled to e.g., 1 bit, it will save the overhead for 1ms HARQ-ACK while as a sacrifice reducing the efficiency of 1ms HARQ-ACK feedback. 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.
Therefore, it is not suggested to introduce other types of bundling except spatial bundling for 1ms HARQ-ACK of PUSCH on 2/3-symbol sPUSCH. 


	ZTE, Sanechips
	Spatial bundling can be used. 

	Samsung
	Spatial bundling can be used.

	Qualcomm
	We do think that 1ms TTI HARQ ACK/NAK bundling is essential in order not to impact the sPUSCH significantly. We support the use of spatial/temporal/frequency domain bundling.



Summary of Q2.1.4
7 companies provided the response to this question. 6 out of 7 companies propose spatial bundling can be used in case of collision between PUSCH and sPUSCH in the same subframe on a given carrier. Furthermore, 2 companies consider other bundling methods such as temporal/frequency bundling can be also supported. 1 company states that other bundling methods can be taken into account for 1ms HARQ-ACK of PUSCH especially on 2/3-symbol sPUSCH. Based on the majority of the views, we have the following proposal:
Possible agreement:
· Proposal 2: 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.
· FFS on when spatial bundling is applied

Question 2.1.5: In case of collision between PUCCH and sPUSCH in the same subframe on a given carrier, please provide your input on whether to bundle HARQ-ACK of PUCCH before mapping onto sPUSCH. If bundling is applied, which conditions allow the bundling to be made? If bundling is applied, which method(s) do you have in mind? (e.g., spatial, temporal, carrier, etc) Please provide the reason(s).
	Company
	Views

	Ericsson
	See response to Q2.1.4

	Nokia, Nokia Shanghai Bell
	Spatial bundling can be supported (as in Rel-13 feCA)

	LGE
	Same as response to Q2.1.4.

	Huawei, HiSilicon
	Same as response to Q2.1.4. It is not suggested to introduce other types of bundling except spatial bundling for 1ms HARQ-ACK of PUCCH on 2/3-symbol sPUSCH.

	ZTE, Sanechips
	Spatial bundling can be used. 

	Samsung
	Spatial bundling can be used.

	Qualcomm
	Based on the same reason as mentioned in our response to Question 2.1.4, we believe that 1ms TTI HARQ ACK/NAK bundling is essential, and support it in spatial/temporal/frequency domains. The maximum number of 1ms HARQ ACK/NAK bits that can be piggybacked onto sPUSCH can be specified; then, how extensive the bundling should be can be defined based on this maximum value.



Summary of Q2.1.5
7 companies provided the response to this question. 6 out of 7 companies propose spatial bundling is needed in case of collision between PUSCH and sPUSCH in the same subframe on a given carrier. Furthermore, 2 companies consider other bundling methods such as temporal/frequency bundling can be also supported. 1 company states that other bundling methods can be taken into account for 1ms HARQ-ACK of PUSCH especially on 2/3-symbol sPUSCH. Based on the majority of the views, we have the following proposal:
Possible agreement:
· Proposal 3: 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.
· FFS on when spatial bundling is applied

Question 2.1.6: In case of collision between PUCCH and sPUCCH in the same subframe on a given carrier, do you agree to support joint coding of HARQ-ACK for PDSCH and sHARQ-ACK for sPDSCH? If your answer is YES, please provide your input on how to concatenate of UCI for joint coding. If your answer is NO, please provide detailed proposal(s) on coding of HARQ-ACK for PDSCH and sHARQ-ACK for sPDSCH.
	Company
	Views

	Ericsson
	Yes, this provides more efficient coding and also allows for the same mapping rules to be applied irrespective of HARQ-ACK from PDSCH being present or not 
Method for concatenation can follow answer to Q2.1.2: First sHARQ-ACK (from one with the lowest cell index), then HARQ-ACK (from one with the lowest cell index)

	Nokia, Nokia Shanghai Bell
	Joint coding should be supported. HARQ-ACKs for sPDCCH are mapped first, followed by HARQ-ACK for PDSCH.

	LGE
	Yes. For concatenation of UCI for joint coding, option 1 in Q2.1.2 (i.e., sHARQ-ACK (from one with the lowest cell index), HARQ-ACK (from one with the lowest cell index)) can be considered. 

	Huawei, HiSilicon
	Yes. Method for concatenation can follow answer to Q2.1.2: First sHARQ-ACK (from one with the lowest cell index), then HARQ-ACK (from one with the lowest cell index).

	ZTE, Sanechips
	Yes, the mapping follows sHARQ-ACK, HARQ-ACK, SR (if any) orderly. 

	Samsung
	No. Separate coding can be used after some bundling in this case.  Mapping rule depends on sPUCCH formats and the number of UCI bits. Similar to Q2.1.1., we need to consider the error case, i.e., the sTTI UE misses PDSCH.

	Qualcomm
	Joint coding is more preferred. 



Summary of Q2.1.6
7 companies provided the response to this question. 6 companies propose joint coding of HARQ-ACK for PDSCH and sHARQ-ACK for sPDSCH while 1 companie proposes separate coding in case of collision between PUCCH and sPUCCH in the same subframe on a given carrier. 
Accordingly, if joint coding of HARQ-ACK and sHARQ-ACK is supported, similar to the collision case between PUSCH & sPUSCH, the question is how to concatenate UCI for the joint coding. For a concatenation of UCI for joint coding, 5 companies prefer sHARQ-ACK prior to HARQ-ACK. Hence, based on the majority of the views, we have the following proposal:
Possible agreement:
· Proposal 4: When HARQ-ACK for PDSCH is transmitted on sPUCCH due to collision between PUCCH and sPUCCH in the same subframe on a given carrier, joint coding of HARQ-ACK for PDSCH and sHARQ-ACK for sPDSCH is supported.
· The feedback on sPUCCH consists of the concatenation of sHARQ-ACK (from one with the lowest cell index) prior to HARQ-ACK (from one with the lowest cell index).

Question 2.1.7: In case of collision between PUCCH and sPUCCH in the same subframe on a given carrier, which option is supported for bundling when HARQ-ACK of PUCCH is transmitted on 2/3-OS sPUCCH? Please provide the reason(s).
· Option 1: Support only spatial bundling of HARQ-ACK of PUCCH.
· Option 2: Support other bundling option(s) in addition to spatial bundling. If so,please provide detailed proposal(s).
	Company
	Views

	Ericsson
	Option 2. 
Option 1 will degrade the sPUCCH performance in case many carriers are scheduled for PDSCH. Considering that these collisions are not supposed to occur frequently, ensuring good sPUCCH performance should be prioritized over PDSCH performance. So, we would be open to 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, Nokia Shanghai Bell
	Option 1

	LGE
	Option 1. Since the PF4-based 2/3-OS sPUCCH format with multiple RBs was already agreed, it seems no strong need to support other bundling options rather than spatial bundling of HARQ-ACK for PDSCH. 

	Huawei, HiSilicon
	Option 1. If 1ms HARQ-ACKs over these carriers are bundled to e.g., 1 bit, it will save the overhead for 1ms HARQ-ACK while as a sacrifice reducing the efficiency of 1ms HARQ-ACK feedback. The UE could use large payload size sPUCCH to carry jointly encoded HARQ-ACKs.

	ZTE, Sanechips
	Option 1 is sufficient. 

	Samsung
	Option 1.

	Qualcomm
	Option 2. Bundling across different CCs can also be considered.



Summary of Q2.1.7
7 companies provided the response to this question. 5 companies propose spatial bundling is needed in case of collision between PUCCH and sPUCCH in the same subframe on a given carrier. On the other hand, 2 companies consider the support of additional bundling method such as bundling over frequency domain. Based on the majority of the views, we have the following proposal:
Possible agreement:
· Proposal 5: 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, only spatial bundling for HARQ-ACK of PUCCH before mapping onto 2/3-OS sPUCCH is applied.

Question 2.1.8: Regarding “FFS: How to resolve ambiguity between UE and eNB on reported HARQ-ACK” for the case of collision between PUCCH and sPUCCH, which option is preferred in order to determine HARQ-ACK codebook size?   
· Option 1: Information to indicate the presence of HARQ-ACK for PDSCH is included in sDCI.
· Option 2: A UE always fixes the total number of HARQ-ACK bits on sPUSCH or sPUCCH by always assuming that both HARQ-ACK and sHARQ-ACK are carried.  
· Option 3: No specific handling is needed. 
· Option 4: None of the above (please provide your detailed proposal if you choose this option)
	Company
	Views

	Ericsson
	Option 3. That is, the HARQ payload size is determined as in current 1 ms operation (using either fixed or dynamic codebook size) and mapped onto sPUCCH.

	Nokia, Nokia Shanghai Bell
	Option 2 is sufficient, assuming that sPDSCH uses always 1 codeword transmissions, and spatial bundling is applied for PDSCH. 

	LGE
	Option 3. 

	Huawei, HiSilicon
	Slightly prefer option 1. DAI-like signaling in sDCI can be introduced to let the UE confirm the number of encoded HARQ-ACK bits on the corresponding UL sTTI. For example, the DAI-like signaling can be used in DL grant to indicate whether to feedback 1ms HARQ-ACK, so that the UE could feedback both HARQ-ACKs if both PDSCH and sPDSCH are scheduled, and feedback only sHARQ-ACK otherwise.
With option 2, fixing the number of HARQ-ACK bits by always assuming both 1ms HARQ-ACK and sHARQ-ACK existing leads to unnecessary overhead increase for non-collided cases. But considering its simplicity, option 2 can also be considered.


	ZTE, Sanechips
	Option 3.

	Samsung
	Option 3.

	Qualcomm
	Option 3. For the 1ms TTI operation, either a fixed codebook or a DAI scheme will be used. For the sTTI operation, to reduce the overhead, the DAI scheme will be used for the sTTI which is sent over sDCI separately. Then, both the UE and eNB have the full knowledge of the number of bits that needs to be transmitted. In our view, the two processes are independent.

	
	



Summary of Q2.1.8
7 companies provided the response to this question. 5 companies propose no specific handling is needed for the case of collision between PUCCH and sPUCCH. 2 companies propose that a UE always fixes the total number of HARQ-ACK bits by always assuming that both HARQ-ACK and sHARQ-ACK are carried. 1 company prefers information to indicate the presence of HARQ-ACK for PDSCH is included in sDCI. Based on the majority of the views, we have the following proposal:
Possible agreement:
· Proposal 6: When HARQ-ACK for PDSCH is transmitted on sPUCCH due to collision between PUCCH and sPUCCH in the same subframe on a given carrier, no specific handling is supported in order to resolve ambiguity between UE and eNB on reported HARQ-ACK.

Question 2.1.9: In case PUCCH SR resource and sPUCCH SR resource are collided within the same subframe, which option is preferred? 
· Option 1: SR is transmitted on sPUCCH.
· Option 2: SR is transmitted on PUCCH.
· Option 3: None of the above (please provide your detailed proposal if you choose this option).
	Company
	Views

	Ericsson
	To our understanding, this is already handled by the RAN2 agreement: “In the case of overlapping occasions of sPUCCH and PUCCH, it is left up to UE implementation which of sPUCCH or PUCCH SR resources to send SR on when SR can be sent on both PUCCH and sPUCCH. In case of non-overlapping SR occastions, the UE can transmit on the earliest SR occasion.  The UE doesn’t transmit on both sPUCCH and PUCCH simultaneously”
If it would still happen that PHY would have the case of SR and sSR collision in the same subframe, one should go by the collision rule for PUCCH and sPUCCH, i.e. to drop PUCCH.

	Nokia, Nokia Shanghai Bell
	It is preferred that the UE sends SR on sPUCCH in subframes where SR for both PUCCH and sPUCCH are configured. This avoids some possible collision cases and simplifies both UE and eNodeB operation.

	LGE
	Option 1. In case of collision between PUCCH and sPUCCH, the UE shall follow the collision handling, which means PUCCH will be dropped and SR will be transmitted on sPUCCH. (not up to UE implementation)

	Huawei, HiSilicon
	According to the agreements in RAN2 (R2-1709783), in the case of overlapping occasions of sPUCCH and PUCCH, it is left up to UE implementation which of sPUCCH or PUCCH SR resources to send SR on when SR can be sent on both PUCCH and sPUCCH.  In case of non-overlapping SR occastions, the UE can transmit on the earliest SR occasion.  The UE doesn’t transmit on both sPUCCH and PUCCH simultaneously.

	ZTE, Sanechips
	Option 1. It was agreed that the UE shall transmit sPUCCH in case of collision between PUCCH format 1/1a/1b/3 and sPUCCH in the same subframe on a given carrier for a UE. We think this is also applied for SR transmission.

	Samsung
	It is up to UE implementation.

	Qualcomm
	Option 1 in order to reduce the latency.



Summary of Q2.1.9
7 companies provided the response to this question. 4 companies prefer that SR is transmitted on sPUCCH in case PUCCH SR resource and sPUCCH SR resource are collided within the same subframe. 3 companies propose to leave this up to UE implementation according to RAN2 decision, but 1 out of 3 companies clarifies that if it would happen, the collision rule should be followed. In case of collision between PUCCH and sPUCCH in the same subframe on a given carrier, RAN1 agreed that the UE should attempt to drop/stop PUCCH without resuming and that the UE shall transmit sPUCCH. This situation anyhow would happen, and then UE behavior needs to be defined. Hence, we have the following proposal:
Possible agreement:
· Proposal 7: In case of collision between PUCCH and sPUCCH in the same subframe on a given carrier for a UE, SR of PUCCH (if present) is transmitted on sPUCCH. 

Question 2.1.10: In case of collision between PUSCH and sPUCCH in the same subframe on a given carrier, which option is supported for collision handling? Please provide the reason(s).
· 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. The UE shall not resume the dropped/stopped transmission.
· Option 2: The UE shall drop sPUCCH and shall transmit PUSCH.
· Option 3: None of the above (please provide your detailed proposal if you choose this option)
	Company
	Views

	Ericsson
	Option 1. Transmitting PUSCH and piggybacking UCI on it would be more efficient but it is also more complex. New mapping rules (mapping sHARQ onto PUSCH) are required, and also how to handle PUSCH+sSR collision is not clear. Considering the time constraint to finish the work and the alignment with other collision cases, this simplified option (option 1) is proposed.

	Nokia, Nokia Shanghai Bell
	Option 2: The UE drops sPUCCH and transmits the UCI corresponding to sPUCCH on PUSCH, punctured in the same symbols.

	LGE
	Option 1. It would be desirable to have the common collision handling. If there is another sPUSCH scheduling within the same subframe but at the different sTTI from sPUCCH on top of collision between PUSCH & sPUCCH, anyhow PUSCH needs to be dropped by following the collision handling of PUSCH & sPUSCH. 
[image: ]
Moreover, if there is another sPUSCH scheduling within the same sTTI with sPUCCH, then which collision handling is prioritized seems ambiguous and the corresponding outcome will be different. For example, if collision handling of PUSCH & sPUSCH is applied firstly (case 1 in the below figure), then we will have sPUSCH and sPUCCH. On the other hand, if collision handling of PUSCH & sPUCCH is applied firstly (case 2 in the below figure), then sPUCCH will be dropped firstly and thus we will have only sPUSCH in the end even though the UE is capable of simultaneous transmission of sPUSCH and sPUCCH.
[image: ]
Considering the above examples, it is questionable that we really need to define distinguished handling for a specific collision case. In this sense, our proposal is to apply the same collision handling as PUSCH & sPUSCH to PUSCH & sPUCCH (i.e., option 1).

	Huawei, HiSilicon
	Option 3. For the collisionofsPUCCH and PUSCH where the sPUCCH originally carries sHARQ-ACKand/or sSR, the transmission of sPUCCH or PUSCH can be based on the position of sPUCCH:
If the sPUCCH is earlier than the DMRS of PUSCH, the UE should transmit sPUCCH while stopping PUSCH.
Otherwise, the sPUCCH is dropped and the sUCI is piggybacked on PUSCH by puncturing.
sUCI piggybacked on PUSCH is only applied for sPUCCH(s) that is not earlier than the DMRS of PUSCH. That is, if the sPUCCH is earlier than the DMRS of PUSCH, e.g. sPUCCH is to be transmitted on the first sTTI of the subframe, the UE can transmit sUCI on sPUCCH while stopping transmitting PUSCH.As shown in Figure, if the sPUCCH collides with PUSCH on the first sTTI, the sPUCCH should be transmitted while the PUSCH is stopped; otherwise the sPUCCH is dropped and the PUSCH should be punctured by sHARQ-ACK.


For sPUCCH originally carrying sHARQ-ACK and/or sSR, this solution is preferred since it guarantees the latency of sTTI while keeping the transmission of PUSCH in most cases. For sPUCCH originally carrying sCSI only (if supported) which is not latency sensitive, it could be FFS whether to drop sPUCCH. 


	ZTE, Sanechips
	Option1, agree with Ericsson. 

	Samsung
	Option 1. No reason to have different principles with other collision cases.

	Qualcomm
	Option 1 similar to other collision cases.



Summary of Q2.1.10
7 companies provided the response to Q2.1.10. 5 companies prefer the common collision rule that 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. 1 company proposes that the UE drops sPUCCH and transmits the UCI corresponding to sPUCCH on PUSCH by puncturing PUSCH in the same symbols. 1 company considers the adaptational approach depending on the position of sPUCCH. Based on the majority of the views, we have the following proposal:
Possible agreement:
· Proposal 8: 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.

Question 2.1.11: If your choice for Q2.1.10 is option 1,  please provide your input on if HARQ-ACK of PUSCH is transmitted on 1-slot sPUCCH. If your answer is YES, is spatial bundling of HARQ-ACK of PUSCH supported when configured? (same as the collision case between PUCCH and sPUCCH)
	Company
	Views

	Ericsson
	Yes, HARQ-ACK of PUSCH is transmitted on 1-slot sPUCCH. Spatial bundling is performed, if configured.

	Nokia, Nokia Shanghai Bell
	Option 2 is preferred

	LGE
	Yes. And, spatial bundling of HARQ-ACK of PUSCH can be supported if configured. 

	ZTE, Sanechips
	Yes, only spatial bundling of HARQ-ACK of PUSCH is supported when configured.

	Samsung
	Yes, spatial bundling can be used.

	Qualcomm
	Yes, the HARQ ACK/NAK of PUSCH can be transferred over to the 1-slot sPUCCH. If adopted, then bundling is needed to reduce the impact on the 1-slot sPUCCH performance.



Summary of Q2.1.11
6 companies provided the response to Q2.1.11. 5 companies propose that in case of collision between PUSCH and 1-slot sPUCCH in the same subframe on a given carrier, PUSCH is dropped, UCI of PUSCH is transmitted on 1-slot sPUCCH, and spatial bundling can be applied when configured. Based on the majority of the views, we have the following proposal:
Possible agreement:
· Proposal 9: 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.

Question 2.1.12: If your choice for Q2.1.10 is option 1,  please provide your input on if HARQ-ACK of PUSCH is transmitted on 2/3-OS sPUCCH. If your answer is YES, is a spatial bundling supported (same as the collision case between PUCCH and sPUCCH)? Also, please provide detailed proposal(s) if you have any other bundling option in mind. 
	Company
	Views

	Ericsson
	Yes, HARQ-ACK of PUSCH is transmitted on 2/3os sPUCCH. Spatial bundling is performed.
However, even with spatial bundling, this will degrade the sPUCCH performance in case many carriers are scheduled for PDSCH. Considering that these collisions are not supposed to occur frequently, ensuring good sPUCCH performance should be prioritized over PDSCH performance. So, we would also be open to 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, Nokia Shanghai Bell
	Option 2 is preferred

	LGE
	Yes. And, spatial bundling of HARQ-ACK of PUSCH is supported. Similar to Q2.1.7, it seems no need to support other bundling options rather than spatial bundling of HARQ-ACK of PUSCH. 

	ZTE, Sanechips
	Yes, only spatial bundling of HARQ-ACK of PUSCH is supported when configured.

	Samsung
	Yes.

	Qualcomm
	Yes, the HARQ ACK/NAK of PUSCH can be transferred over to the 2/3-symbol sPUCCH. If adopted, then bundling (spatial/freq. domain) is needed to reduce the impact on the sPUCCH performance.



Summary of Q2.1.12
6 companies provided the response to this question. 5 companies propose that spatial bundling is supported in case of collision between PUSCH and 2/3-OS sPUCCH in the same subframe on a given carrier and if PUSCH is dropped and if UCI of PUSCH is transmitted on 2/3-OS sPUCCH. 2 out of 5 companies further propose other bundling method such as bundling over frequency domain. Based on the majority of the views, we have the following proposal:
Possible agreement:
· Proposal 10: 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

Question 2.1.13: If your choice for Q2.1.10 is option 1,  please provide your input if CSI of PUSCH is transmitted on sPUCCH. If your answer is YES, please share detailed proposal(s) how to carry CSI of PUSCH onto sPUCCH.
	Company
	Views

	Ericsson
	Aligned with the agreements made in RAN1#90bis for other collision cases, CSI of PUSCH is dropped

	Nokia, Nokia Shanghai Bell
	Option 2 is preferred

	LGE
	No. CSI of PUSCH is not transmitted on sPUCCH due to potentially its large payload. 

	ZTE, Sanechips
	No. 

	Samsung
	CSI is dropped.

	Qualcomm
	Similar to other cases, CSI of PUSCH can be dropped.



Summary of Q2.1.12
6 companies provided the response to this question. All companies prefer that CSI of PUSCH is not transmitted on sPUCCH in case of collision between PUSCH and sPUCCH in the same subframe on a given carrier. Hence, we have the following proposal:
Possible agreement:
· Proposal 11: In case of collision between PUSCH and sPUCCH in the same subframe on a given carrier, CSI of PUSCH is dropped. 

Question 2.1.14: If your choice for Q2.1.10 is option 2,  please provide your input if HARQ-ACK of sPUCCH is transmitted on PUSCH. If your answer is YES, please share detailed proposal(s) how to carry HARQ-ACK of sPUCCH onto PUSCH.
	Company
	Views

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

	
	

	
	

	
	



UL power control
Question 2.2.1: For sPUSCH power control equation, do you agree that the sPUSCH power control equation follows the same principle as the PUSCH power control equation as below?
· 



If the UE transmits sPUSCH without a simultaneous sPUCCH for the serving cell , the UE transmit power  for sPUSCH transmission in sTTI for the serving cell is given by

 [dBm].
· 



If the UE transmits sPUSCH with a simultaneous sPUCCH for the serving cell , the UE transmit power  for sPUSCH transmission in sTTI  for the serving cell  is given by

 [dBm].
· 

 is the linear value of the UE transmit power for sPUCCH transmission in sTTI .
· 


is the RB allocation of sPUSCH for sTTI and serving cell .
· 
is the target received power configured by higher-layer signaling.
· 
is the scaling parameter for path-loss estimate.
· 

is the downlink path loss estimate calculated in the UE for serving cellin dB.
· 
is the power offset value depending on MCS which is related to the number of coded bits.
· 
is the closed loop power control component with using TPC command.
If your answer is NO, please provide detailed proposal(s) on sPUSCH power control equation and the corresponding parameter(s). 
	Company
	Views

	Ericsson
	Yes

	Nokia, Nokia Shanghai Bell
	Yes

	LGE
	Yes. 

	Huawei, HiSilicon
	Yes

	ZTE, Sanechips
	Yes.

	Samsung
	Yes

	Qualcomm
	Yes, the same set of equations and parameters with possibly different range of values should be supported.



Summary of Q2.2.1
7 companies provided the response to this question. All companies agree that the sPUSCH power control equation follows the same principle as the PUSCH power control equation. Hence, we have the following proposal:
Possible agreement:
· Proposal 12: For sPUSCH, the power control equation is reused from the PUSCH power control equation for 1ms TTI.  
· FFS on sTTI specific parameter definition and configurations 


Question 2.2.2: If your answer to Q2.2.1 is YES, which option is supported for the parameter ? Please provide the reason(s) for your choice.
· 


Option 1: Reuse the existing parameter for 1ms TTI (i.e., is derived as the sum of a component  provided by higher layers and a component   provided by higher layers).
· 
Option 2: Separately configure for sTTI operation. Then does this parameter need to be configured separately per UL sTTI length?
· Option 3: None of the above (please provide your detailed proposal if you choose this option).
	Company
	Views

	Ericsson
	Option 1. P_o is not TTI length dependent in our view. We could reuse the existing 1ms TTI setting for it.

	Nokia, Nokia Shanghai Bell
	Option 1 

	LGE
	Option 2 as baseline. Considering the use case of short TTI as a certain service such as URLLC, then different requirement may be applied and thus different P_0 may be necessary. In addition, this parameter can be configured separately per UL sTTI length. If eNB think there is no need/benefit of separate configuration, anyhow P_0 for short TTI can be configured with the same value as P_0 for 1ms TTI by the network implementation. 

	Huawei, HiSilicon
	Option 2. It is more flexible than option 1 when the sPUSCH and PUSCH have different performance reqirement as different BLER.

	ZTE, Sanechips
	Option 1. 

	Samsung
	Yes

	Qualcomm
	Option 2 with separate parameters configured for different sTTI lengths. The  calculation at the eNB is a function of . As mentioned in our response to Question 2.2.3, we prefer to configure separate values for  for different sTTI lengths. Hence,  should also be configured separately.  



Summary of Q2.2.2
6 companies provided the response to Q2.2.2. 3 companies prefer to reuse the existing parameter of P_0 while 3 companies propose to configure parameter of P_0 separately for sTTI operation. For the sake of progress, we have the following proposal on which further discussion is needed:
Possible agreement:
· Proposal 13: For sPUSCH, RAN1 downselects how to configure the parameters of P_0 between the following alternatives:
· Alt 1: Reuse the existing paremeters for 1ms TTI.
· 
Alt 2: Configure for sTTI operation separately from 1ms TTI.


Question 2.2.3: If your answer to Q2.2.1 is YES, which option is supported for the parameter? Please provide the reason(s) for your choice.
· 
Option 1: Reuse the existing parameter for 1ms TTI.
· 
Option 2: Separately configure  for sTTI operation.Then does this parameter need to be configured separately per UL sTTI length?
· Option 3: None of the above (please provide your detailed proposal if you choose this option).
	Company
	Views

	Ericsson
	Option 1. Alpha_c is not TTI length dependent in our view. We could reuse the existing 1ms TTI setting for it.

	Nokia, Nokia Shanghai Bell
	Option 1

	LGE
	Option 2. Same as response to Q2.2.2. 

	Huawei, HiSilicon
	Option 1. Pathloss is from large-scale fading which depends on UE positions, so the TTI length would not impact the parameter generally.

	ZTE, Sanechips
	Option 1. 

	Samsung
	Option 1 is preferred.

	Qualcomm
	Option 2 with separate configuration for 2-symbol and 1-slot sTTIs since different TTI lengths have different performances in the UL.  



Summary of Q2.2.3
7 companies provided the response to this question. 5 companies prefer to reuse the existing parameter of alpha whereas 2 companies propose to configure separate alpha for sTTI operation from 1ms TTI. Based on the majority of the views, we have the following proposal:
Possible agreement:
· 
Proposal 14: For sPUSCH, the scaling parameter for path-loss estimate  for sTTI operation is reused from the parameter for 1ms TTI. 





Question 2.2.4: Note that  is determined by, where is the sum of total number of bits for each code block divided by the number of REs for sPUSCH. If your choice for Q2.1.1 is YES, which option is supported in order to derive the parameter? Please provide the reason(s) for your choice.
· 

Option 1: Derive with the existing parameter 
· 


Option 2: Derive withseparately configured for sTTI operation. Then does  need to be configured separately per UL sTTI length?
· Option 3: None of the above (please provide your detailed proposal if you choose this option).
	Company
	Views

	Ericsson
	Option 1. K_s is not TTI length dependent in our view. We could reuse the existing 1ms TTI setting for it.

	Nokia, Nokia Shanghai Bell
	Option 3: Not to support Ks=1.25 with sTTI could be a way to reduce complexity. If it needs to be supported then it needs to be verified that current equation scales the power correctly.

	LGE
	Option 2. Same as response to Q2.2.2. 

	Huawei, HiSilicon
	
Option 1. If no additional performance gain, we prefer option 1 for avoiding additional specification work of new definition.

	ZTE, Sanechips
	Option 1 is fine to us. Using the existing parameter works and no need to change. 

	Samsung
	Option 1

	Qualcomm
	Option 2 with different values configured for different sTTI lengths. When  is set to 1.25, the effective number of available REs is reduced to 80% (to account for some UL overhead), thereby the UL power is booseted. Given that the UL overhead is different across different TTI lengths, Option 2 is our preference.  



Summary of Q2.2.4
7 companies provided the response to this question. 4 companies prefer to reuse the existing parameter of K_S to derive delta_TF. 2 companies propose to separately configure K_S for sTTI operation from 1ms TTI. 1 company proposes not to support K_S=1.25 with sTTI. Based on the majority of the views, we have the following proposal:
Possible agreement:
· 

Proposal 15: For sPUSCH, the power offset value depending on MCS  for sTTI operation is derived by reusing the existing parameter  for 1ms TTI.

Question 2.2.5: For sPUCCH power control equation, do you agree that the sPUCCH power control equation follows the same principle as the PUCCH power control equation as below?
· 


If serving cell  is the primary cell, for sPUCCH format 1/1a/1b/3, the setting of the UE transmit power for sPUCCH transmission insTTI  for the serving cell  is given by

 [dBm].
· 


If serving cell  is the primary cell, for sPUCCH format 4, the setting of the UE transmit power for sPUCCH transmission in sTTI  for the serving cell  is given by

 [dBm].
· 


is the RB allocation of sPUCCH for sTTI and serving cell .
· 
is the target received power configured by higher-layer signaling.
· 

is the downlink path loss estimate calculated in the UE for serving cell in dB.
· 
is a sPUCCH format dependent value
· 
is the ratio in dB between sPUCCH format F and PUCCH format 1a. 
· 
is the parameter depending on the number of antenna ports for sPUCCH.
· 
is the power offset value depending on MCS which is related to the number of coded bits.
· 
is the closed loop power control component with using TPC command.
If your answer is NO, please provide detailed proposal(s) on sPUCCH power control equation and the corresponding parameter(s). 
	Company
	Views

	Ericsson
	Yes

	Nokia, Nokia Shanghai Bell
	Yes

	LGE
	Yes.

	Huawei, HiSilicon
	Yes

	ZTE, Sanechips
	Yes. 

	Samsung
	Yes

	Qualcomm
	Yes, the same set of equations and parameters as those of the legacy LTE, with possibly different value ranges, can be considered.



Summary of Q2.2.5
7 companies provided the response to this question. All companies agree that the sPUCCH power control equation follows the same principle as the PUCCH power control equation. Hence, we have the following proposal:
Possible agreement:
· Proposal 16: For sPUCCH, the power control equation is reused from the PUCCH power control equation for 1ms TTI.  
· FFS on sTTI specific parameter definition and configurations


Question 2.2.6: If your answer to Q2.2.5 is YES, which option is supported for the parameter? Please provide the reason(s) for your choice.
· 


Option 1: Reuse the existing parameter for 1ms TTI (i.e., is derived as the sum of a component  provided by higher layers and a component   provided by higher layers).
· 
Option 2: Separately configure for sTTI operation. Then does this parameter need to be configured separately per UL sTTI length?
· Option 3: None of the above (please provide your detailed proposal if you choose this option).
	Company
	Views

	Ericsson
	Option 1. The delta between 1 ms and sTTI operation can be handled by other parameters that already target a (s)PUCCH format specific performance offset.

	Nokia, Nokia Shanghai Bell
	Option 1

	LGE
	Option 2. Same as response to Q2.2.2. 

	Huawei, HiSilicon
	Option 2. It is more flexible than option 1 when the sPUCCH and PUCCH have different performance reqirement as different BLER.

	ZTE, Sanechips
	Option 1. 

	Samsung
	Option 1

	Qualcomm
	Option 1. For PUCCH power control, path-loss compensation is always perfect, i.e., the received power per resource block is maintained as the path-loss increases. Hence, unlike the issue raised in Question 2.2.2,  is independent of . Hence, the same configuration can be used for both PUCCH and sPUCCH.



Summary of Q2.2.6
7 companies provided the response to this question. 5 companies propose to reuse the existing parameter of P_0 while 2 companies would like to see the possibility to configure parameter of P_0 separately for sPUCCH from 1ms PUCCH. Based on the majority of the views, we have the following proposal:
Possible agreement:
· 
Proposal 17: For sPUCCH, the parameter  for sTTI operation is reused from the parameter for 1ms TTI. 


Question 2.2.7: If your answer to Q2.2.5 is YES, which option is supported for the parameter? Please provide the reason(s) for your choice.
· Option 1: Reuse the existing parameter for 1ms TTI.
· Option 2: Redefine the new value per each sPUCCH format. Then does this parameter need to be configured separately per UL sTTI length?
· Option 3: None of the above (please provide your detailed proposal if you choose this option).
	Company
	Views

	Ericsson
	Option 1. If following the existing PUCCH format payload dependencies (where h is used for PUCCH format 1/2/3), we only need to investigate this for 7os sPUCCH format 3 where there is a payload dependency. As can be seen from the simulations (EPA3) below, the performance matches quite well the modeled performance profile of h with a maximum difference of 0.7 dB.
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	Nokia, Nokia Shanghai Bell
	Option 2: FFS. Suitability of existing h(n) cannot automatically be assumed

	LGE
	Option 2. Same as response to Q2.2.2. 

	Huawei, HiSilicon
	
Option 1. If no additional performance gain, we prefer option 1 for avoiding additional specification work of new definition.

	ZTE, Sanechips
	Option 1. We are also OK with option 2 if additional performance gain is identified by using new value of h. 

	Samsung
	Same view with Huawei.

	Qualcomm
	Option 2 with separate configuration for different sTTI lengths. This parameter adjusts the UL power as a function of the number of control bits transferred by a given sPUCCH format. Since different sPUCCH formats with different TTI lengths transfer different number of bits, this parameter should be configured separately.



Question 2.2.7A: If your answer to Q2.2.7 is Option 2 or Option 3, please provide the definition of the new parameter.Please provide the reason(s) for your choice.
	Company
	Views

	LGE
	Considering the agreements made so far, CSI transmission on sPUCCH is not supported, and thus we can just define h(n_HARQ, n_SR) for sPUCCH power control. To derive h(n_HARQ, n_SR), the sum of HARQ-ACK bits for PDSCH as well as sHARQ-ACK bits should be taken into account in case PUCCH/PUSCH is collided with sPUCCH within the same subframe on a given carrier. 

	Qualcomm
	Agree with LGE’s comment.



Summary of Q2.2.7


7 companies provided the response to this question. 4 companies prefer to reuse the existing parameter of while 3 companies propose to redefine the new value per each sPUCCH format for the parameter of . For the sake of progress, we have the following proposal on which further discussion is needed:
Possible agreement:
· 
Proposal 18: For sPUCCH, RAN1 downselects how to configure the parameters of  between the following alternatives:
· Alt 1: Reuse the existing paremeters for 1ms TTI.
· Alt 2: Redefine the new value per each sPUCCH format.
· 
To derive , the sum of HARQ-ACK bits for PDSCH as well as those for sPDSCH should be taken into account if PUCCH/PUSCH is collided with sPUCCH within the same subframe on a given carrier. 


Question 2.2.8: If your answer to Q2.2.5 is YES, which option is supported for the parameter? Please provide the reason(s) for your choice.
· Option 1: Reuse the existing parameter for 1ms TTI.
· 
Option 2: Separately configure for sTTI operation. Then does this parameter need to be configured separately per UL sTTI length?
· Option 3: None of the above (please provide your detailed proposal if you choose this option).
	Company
	Views

	Ericsson
	Option 2. If keeping P0 the same as in 1 ms operation (Q2.2.6) the difference between 1 ms and sTTI sPUCCH can be captured in this parameter. Also other factors like FH or not and coding, can be taken into account by this parameter.

	Nokia, Nokia Shanghai Bell
	Option 2: Likely separate values are needed and configuration needs to be per UL sTTI length. Further study is needed.

	LGE
	Option 2.

	Huawei, HiSilicon
	
Option 2. As is TTI length dependent, and it is more flexible configuration than option 1.

	ZTE, Sanechips
	Option 2. Since it is a PUCCH format dependent value, it should be redefined for the sPUCCH.

	Samsung
	Option 2

	Qualcomm
	Option 2 with separate configuration for different sTTI lengths. The legacy values define the transmit power offsets for legacy PUCCH formats relative to format 1a. Since different types of sPUCCH formats are considered for different sTTI lengths, the power offset from the base format should be configured separately.



Question 2.2.8A: If your answer to Q2.2.8 is Option 2 or Option 3, please provide the definition of the new parameter. Please provide the reason(s) for your choice.
	Company
	Views

	Ericsson
	All formats have been simulated (EPA3) and the Delta_F parameter found trying to achieve the minimum performance difference over different payloads. It was found that a sPUCCH format specific offset is needed, as well as a separate offset depending on the coding for sPUCCH format 4. All values are in relation to P0 of 1 ms operation and are taken as the simulated value rounded up to nearest integer N, with a range N-4 to N+3 with a step-size of 1. The applied range is captured in the rightmost column which would be the parameter range to be specified by RAN2 in 36.331. 
	sPUCCH format
	Delta_F (based on simulation) [dB]
	Proposed Delta_F values for 36.331 [dB]

	2os, 1a
	9
	5,6,7,8,9,10,1112

	2os, 1b
	10
	6,7,8,9,10,1112,13

	7os, 1a, nFH
	6
	2,3,4,5,6,7,8,9

	7os, 1b, nFH
	8.0
	4,5,6,7,8,9,10,11

	7os, 1a, FH
	4
	0,1,2,3,4,5,6,7

	7os, 1b, FH
	5
	1,2,3,4,5,6,7,8

	2os, 4, RM
	19
	15,16,17,18,19,20,21,22

	2os, 4, TBCC
	17
	13,14,15,16,17,18,19,20

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

	7os, 4, RM
	FFS
	FFS

	7os, 4, TBCC
	FFS
	FFS




	Huawei, HiSilicon
	Reuse the current Delta_F values in 36.331 and only separately configure for sTTI and TTI for avoiding additional specification work.

	ZTE, Sanechips
	If no significant performance gain is obtained by redefining new values, we slightly prefer using the current values. 

	Samsung
	The eNB can configured with values existing the current specifications.

	Qualcomm
	We agree with ZTE’s proposal.



Summary of Q2.2.8


7 companies provided the response to this question. All companies agree to separately configure  for sTTI operation from 1ms TTI. Also for the additional question, 5 companies indicate their preference on the definition of the new parameter for sTTI, and 4 out of 5 companies prefer to reuse the current  values. Based on the majority of the views, we have the following proposals:
Possible agreement:
· 
Proposal 19: For sPUCCH, the parameter of  is separately configured for sTTI operation from 1ms TTI operation. 
· FFS on exact values


Question 2.2.9: If your answer to Q2.2.5 is YES, which option is supported for the parameter? Please provide the reason(s) for your choice.
· Option 1: Reuse the existing parameter for 1ms TTI.
· 
Option 2: Separately configure for sTTI operation. Then does this parameter need to be configured separately per UL sTTI length?
· Option 3: None of the above (please provide your detailed proposal if you choose this option).
	Company
	Views

	Ericsson
	Option 1. We don’t see a reason to change the impact on Tx diversity due to sTTI operation.

	Nokia, Nokia Shanghai Bell
	If TxD is supported together with sTTI then some studies on parameter values are probably needed i.e. option 2

	LGE
	Agree with Nokia.

	Huawei, HiSilicon
	Option 2. The imapcts of tx diversity may be different to different TTI length, and it is more flexible configuration than option 1.

	ZTE, Sanechips
	Option 2. Agree with Huawei.  

	Samsung
	Option 1.

	Qualcomm
	It is not clear to us whether the UL transmit diversity for sPUCCH transmission should be supported since it consumes twice the number of sPUCCH resources. Assuming that the transmit diversity can bring about 3dB performance gain independent of the (s)PUCCH format, then the legacy parameters can be reused. Hence, we prefer to adopt Option 1.



Question 2.2.9A: If your answer to Q2.2.9 is Option 2 or Option 3, please provide the definition of the new parameter. Please provide the reason(s) for your choice.
	Company
	Views

	Huawei, HiSilicon
	
Reuse the current values in 36.331 and only separately configure for sTTI and TTI for avoiding additional specification work.



Summary of Q2.2.9

7 companies provided the response to this question. 4 companies propose to separately configure  for sTTI operation whereas 3 companies propose to reuse the existing parameter for 1ms TTI. For the sake of progress, we have the following proposal on which further discussion is needed:
Possible agreement:
· 
Proposal 20: For sPUCCH, RAN1 downselects how to configure the parameters of  between the following alternatives:
· Alt 1: Reuse the existing parameter for 1ms TTI.
· 
Alt 2: Separately configure  for sTTI operation.


Question 2.2.10: If your answer to Q2.2.5 is YES, which option is supported in order to derive ?
· 

Option 1: Reuse the existing equation for 1ms TTI with modification of the definition on BPRE (i.e., , where   is the sum of total number of UCI bits including CRC bits on sPUCCH format 4 divided by the number of REs for sPUCCH).
· 
Option 2: Redefine the equation to derive .
· Option 3: None of the above (please provide your detailed proposal if you choose this option).
	Company
	Views

	Ericsson
	Option 1 as baseline. We have not simulated 7os, PF4 complete yet, but we also see for that format that split between the different coding schemes are needed. If simulations show that a separate definition for 7os sPF4 is needed, that would motivate Option 2.
For the simulated 2os, sPF 4, the performance comparison is shown in the figures below (RM – top, TBCC - bottom).
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	Nokia, Nokia Shanghai Bell
	If the existing equation works with PUSCH then it is probably ok also with PUCCH. Could be verified.

	LGE
	Option 1 unless the necessity of a separate configuration for sPUCCH is found. 

	Huawei, HiSilicon
	Option 1. If no additional performance gain, we prefer option 1 for avoiding additional specification work of new definition.

	ZTE, Sanechips
	Option 1. 

	Samsung
	Option 1.

	Qualcomm
	Option 1, but with possibly a different  value for the same reason as explained in our response to Question 2.2.4.



Summary of Q2.2.10
7 companies provided the response to this question. 6 out of 7 companies seem fine to reuse the existing equation for 1ms TTI with modification of the definition on BPRE. Based on the majority of the views, we have the following proposal:
Possible agreement:
· 


Proposal 21: For sPUCCH, in order to derive , the existing equation for 1ms TTI is reused with modification of the definition on BPRE as , where  is the sum of total number of UCI bits including CRC bits on sPUCCH format 4 divided by the number of REs for sPUCCH.

Question 2.2.10A: If your answer to Q2.2.10 is Option 2 or Option 3, please provide the definition of the new parameter. Please provide the reason(s) for your choice.
	Company
	Views

	
	



Question 2.2.11: Regarding the closed loop power control for sPUSCH/sPUCCH, which option is preferred? 
· Option 1: Use TPC command only from sDCI and do not consider the power adjustment for sPUSCH/sPUCCH by using TPC command from DCI 
· Option 2: Use TPC command from both DCI and sDCI 
· Option 3: None of the above (please provide your detailed proposal if you choose this option).
	Company
	Views

	Ericsson
	Option 1. 
For sPUCCH these can be at different resources than PUCCH with different load/interference situation. Hence, it makes sense to adopt different settings for 1 ms and sTTI.
For sPUSCH: although PUSCH would benefit of sharing the TPC command with sPUSCH for enabling faster power adaptation, the DMRS multiplexing which is specific to sPUSCHmay require different TPC command settings to compensate for potential inter-DMRS interference. This problem does not exist for PUSCH and thus, having a common closed-loop component is not preferable.

	Nokia, Nokia Shanghai Bell
	Option 2

	LGE
	Option 1. Agree with Ericsson.

	Huawei, HiSilicon
	we prefer option 1 for TPC command. However, for the closed loop power control for sPUSCH/sPUCCH, we need further discussion.
For sPUSCH, we prefer to determine [image: ]by the power control adjustment of recent sPUSCH/PUSCH transmission and UE specific correction value of current sPUSCH since sPUSCH and PUSCH have same link performance based on R1-1712086.
For sPUCCH, we prefer to determine [image: ] by power control adjustment of recent sPUCCH transmission and UE specific correction value, since sPUCCH and PUCCH have different link performance, which their power control adjustment have different targets based on R1-1712090. 

	ZTE, Sanechips
	Since PUSCH and sPUSCH have similar performance, option 2 is prefered for sPUSCH. The common TPC command is benificial for faster power adaption.
Since sPUCCH and PUCCH have different performance, option 1 is prefered for sPUCCH.

	Samsung
	Option 2. When a UE is configured with sTTI, HARQ processes are shared between sTTI and 1ms TTI. In this regards, it is more reasonable to use Option 2.

	Qualcomm
	Option 1. The closed-loop UL power should be controlled separately for the 1ms TTI and sTTI operations since they illustrate different UL performances.



Summary of Q2.2.11
7 companies provided the response to this question. 3 companies prefer to use TPC command only from sDCI for the power adjustment for sPUSCH/sPUCCH and do not consider the power adjustment for sPUSCH/sPUCCH by using TPC command from DCI. On the other hand, 2 companies propose to use TPC command from both DCI and sDCI. 2 companies would like to see the different power adjustment mechanism between sPUSCH and sPUCCH. Since there is no clear majority view on either option, we would like to suggest down-selection in RAN1#90bis as follows: 
Possible agreement:
· Proposal 22: For sPUSCH, RAN1 downselects how to adjust the power between the following alternatives:
· Alt 1: Use TPC command only from sDCI and do not consider the power adjustment for sPUSCH by using TPC command from DCI.
· Alt 2: Use TPC command from both DCI and sDCI for the power adjustment for sPUSCH.
· Proposal 23: For sPUCCH, RAN1 downselects how to adjust the power between the following alternatives:
· Alt 1: Use TPC command only from sDCI and do not consider the power adjustment for sPUCCH by using TPC command from DCI.
· Alt 2: Use TPC command from both DCI and sDCI for the power adjustment for sPUCCH.

Question 2.2.12: Regarding the closed loop power control for PUSCH/PUCCH, which option is preferred? 
· Option 1: Use TPC command only from DCI and do not consider the power adjustment for PUSCH/PUCCH by using TPC command from sDCI
· Option 2: Use TPC command from both DCI and sDCI 
· Option 3: None of the above (please provide your detailed proposal if you choose this option).
	Company
	Views

	Ericsson
	Option 1. 
For sPUCCH these can be at different resources than PUCCH with different load/interference situation. Hence, it makes sense to adopt different settings for 1 ms and sTTI.
For sPUSCH: although PUSCH would benefit of sharing the TPC command with sPUSCH for enabling faster power adaptation, the DMRS multiplexing which is specific to sPUSCH may require different TPC command settings to compensate for potential inter-DMRS interference. This problem does not exist for PUSCH and thus, having a common closed-loop component is not preferable.

	Nokia, Nokia Shanghai Bell
	Option 2

	LGE
	Option 1. Agree with Ericsson.

	Huawei, HiSilicon
	For PUSCH, based on R1-1712086, option 1 has lower power adjustment rate. The power control adjustment is generally used to follow small scale channel condition. If the sPUSCH transmission is scheduled between TPC commands corresponding to PUSCH and PUSCH transmission, it means the small scale channel condition has changed after the transmit time of TPC command, assuming sPUSCH has the similar link performance with PUSCH. Hence, PUSCH power may not adapt to the current channel condition. Option 2 needs more standard work and may result in power over adjustment.
Hence, we prefer option 3, the power control adjustment [image: ]of PUSCH is calculated as follows, Option 3 has high power adjustment and can avoid the issue of option 1 and option 2.
· [image: ] if the recent transmission is PUSCH or sPUSCH in sTTI q, which is the sTTI before subframe i-KPUSCH
· [image: ] if the recent transmission is sPUSCH in sTTI q, which is the sTTI between subframe i and subframe i-KPUSCH

For PUCCH, based on R1-1712090, we prefer option 1 since sPUCCH and PUCCH have different link performance.

	ZTE, Sanechips
	For sPUSCH, prefer to option 2.
For sPUCCH, prefer to option 1.
The same reason for Q2.2.11.

	Samsung
	Option 2. When a UE is configured with sTTI, HARQ processes are shared between sTTI and 1ms TTI. In this regards, it is more reasonable to use Option 2.

	Qualcomm
	Option 1 for the same reason as mentioned in our response to Question 2.2.11.



Summary of Q2.2.12
7 companies provided the response to this question, and companies’ views seem to be quite diverging. 3 companies prefer to use TPC command only from sDCI for the power adjustment for PUSCH/PUCCH and do not consider the power adjustment for PUSCH/PUCCH by using TPC command from DCI. On the other hand, 2 companies propose to use TPC command from both DCI and sDCI. 2 companies would like to see the different power adjustment mechanism between PUSCH and PUCCH. Since there is no clear majority view on either option, we would like to suggest down-selection in RAN1#90bis as follows:
Possible agreement:
· Proposal 24: For PUSCH, RAN1 downselects how to adjust the power between the following alternatives:
· Alt 1: Use TPC command only from sDCI and do not consider the power adjustment for PUSCH by using TPC command from DCI.
· Alt 2: Use TPC command from both DCI and sDCI for the power adjustment for PUSCH.
· Proposal 25: For PUCCH, RAN1 downselects how to adjust the power between the following alternatives:
· Alt 1: Use TPC command only from sDCI and do not consider the power adjustment for PUCCH by using TPC command from DCI.
· Alt 2: Use TPC command from both DCI and sDCI for the power adjustment for PUCCH.

Question 2.2.13: If a power headroom report (PHR) is supported for sTTI operation, do you agree that the PHR shall be reported on sPUSCH with the length of the specific sTTI using the same principle as legacy (i.e., PHR for a sTTI is derived as {maximum allowed power – desired power} for the sTTI in the serving cell)?
	Company
	Views

	Erisson
	Yes

	Nokia, Nokia Shanghai Bell
	Yes

	LGE
	Yes.

	Huawei, HiSilicon
	Yes

	ZTE, Sanechips
	Yes

	Samsung
	Yes

	Qualcomm
	Considering the fact that simultaneous transmission of different TTI lengths is not supported over a given cell, the PHR for the sTTI operation can be reported separately over the sPUSCH of the same length. Similar to the legacy approach, two types of PHR can be defined: (1) Type 3: sPUSCH only, and (2) Type 4: sPUSCH + sPUCCH. Further, in cases when two cell groups are configured, and the PHR of only one of them is due, the PHR can be reported in a companion mode (based on either the actual transmission or in a virtual mode.)



Summary of Q2.2.13
7 companies provided the response to this question. All companies agree that the PHR shall be reported on sPUSCH with the length of the specific sTTI using the same principle as legacy. Based on the majority of the views, we have the following proposal:
Possible agreement:
· Proposal 26: The PHR shall be reported on sPUSCH with the length of the specific sTTI using the same principle as legacy. 

UL collision handling and power control for multiple carrier scenario
Question 3.1: In case of UL collision between 1ms TTI and sTTI or between 7-OS sTTI and 2/3-OS sTTI for different carriers, which option is preferred for handling collision of different TTI lengths in multiple carrier scenario?Please provide the reason(s) for your choice.
· Option 1: Simultaneous transmission of different TTI lengths across different carriers are always allowed.
· Option 2: Simultaneous transmission of different TTI lengths across different carriers are allowed only if configured by network.
· Option 3:Simultaneous transmission of different TTI lengths across different carriers are allowed only if a UE reports the capability. 
· Option 4: Simultaneous transmission of different TTI lengths across different carriers are not allowed and TTI channel(s) with lower priority is(are) dropped/stopped.
· Option 5: None of the above (please provide your detailed proposal if you choose this option).
	Company
	Views

	Ericsson
	Option 3. First one needs to recognize that it will not be possible to know overlapping shorter transmissions when a longer is starting (for example 1 ms started and later a 2/3os transmission is overlapping the 1 ms transmission). Having power variations though in a single Tx chain/PA will cause EVM to the longer TTI and is not acceptable. Hence. this implies that, as long as the TTI lengths are mapped to different Tx-chains, and the UE is not power limited, there should be no problem (power is not varying on a per Tx-chain/PA basis) to support different TTI lengths simultaneously transmitted. The specs does however not talk about UE architectures, so having this as a UE capability would make specification work simpler. 

	Nokia, Nokia Shanghai Bell
	Option1 is preferred. All UL CA capable UEs should have the capability of transmitting different TTI lengths simultaneously.

	LGE
	Option 3. Whether or not to allow simultaneous transmission of differernt TTI lengths across different carriers is highly dependent on UE’s RF structure. In case channels of different TTI lengths share the same RF chain, simultaneous transmission of those channels seems infeasible to maintain UL transmit power of longer TTI channel. On the other hand, in case the UE has multiple RF chains corresponding to different TTI lengths, then simultaneous transmission of those channels seems feasible. As Ericsson pointed out, since RAN1 specification typically does not describe UE’s RF structure or CA scenario (e.g., intra-band or inter-band), it would be beneficial/helpful to define UE capability on simultaneous transmission of different TTI lengths across different carriers. 

	Huawei, HiSilicon
	Option 2+Option 3 if UE is capable of simultaneous transmitting and Option 4 if UE is not capable of simultaneous transmitting.
As the simultaneous transmission of PUCCH and PUSCH in legacy LTE, it needs that the UE reports its capability for simultaneous transmission and eNB can configure the simultaneous transmission or not. Hence, we think the same principle could be applied to multiple carrier scenario.Therefore, Option 2+Option 3 can be supported that simultaneous transmission of different TTI lengths across different carriers are allowed only if configured by network and UE reports the capability.
When the network is not configured or UE did not report the capability, we think option 4 would be applied.

	ZTE, Sanechips
	Option 1. Share the same view with Nokia. 

	Samsung
	Option 1.

	Qualcomm
	We prefer Option 3 with the following note: for enabling the simultaneous transmission of different TTI lengths, the phase continuity over the entire duration of the longer TTIs should be preserved. To accomplish this, the UE needs to have multiple RF chains, which is a valid assumption for CA with inter-band or non-contiguous intra-band CCs. Hence, the band combination should be accounted for when discussing whether simultaneous transmission is possible or not. Since the supported band/band combinations are based on the UE capability, whether a UE supports the simultaneous transmission of different TTI lengths is also should be a UE capability.



Summary of Q3.1
7 companies provided the response to this question. 3 companies propose to allow simultaneous transmission of different TTI lengths across different carriers only if a UE reports the capability while 3 companies propose to always allow simultaneous transmission of different TTI lengths across different carriers. 1 company propose to allow simultaneous transmission of different TTI lengths across different carriers if a UE reports the capability and also if the UE is configured by network. Since there is no clear majority view on this issue, we would like to suggest downselection.   
Possible agreement:
· Proposal 27: Regarding whether to allow simultaneous transmission of different TTI lengths across different carriers, RAN1 downselects between the following alternatives:
· Alt 1: Simultaneous transmission of different TTI lengths across different carriers are always allowed.
· Alt 2: Simultaneous transmission of different TTI lengths across different carriers are allowed only if a UE reports the capability.
· Alt 3: Simultaneous transmission of different TTI lengths across different carriers are allowed if a UE reports the capability and also if the UE is configured by network.

Question 3.2: If your choice for Q3.1 is option 2 or 3, which option is preferred for configuration/capability for simultaneous transmission of different TTI lengths across different carriers? Please provide the reason(s) for your choice.
· Option 1: Define a common configuration/capability. Once a UE is configured or reports the capability, all combinations of simultaneous transmission of different TTI lengths across different carriers are allowed/capable at least if the UE is non-power-limited.
· Option 2: Define separate configurations/capabilities for all possible combinations such as {1ms TTI, 7-OS sTTI}, {1ms TTI, 2/3-OS sTTI}, {7-OS sTTI, 2/3-OS sTTI}, and {1ms TTI, 7-OS sTTI, 2/3-OS sTTI}.
· Option 3: Define separate configurations/capabilities for some groups of combinations (e.g., {1ms TTI, sTTI}, and {Different sTTI lengths}). 
· Option 4: None of the above (please provide your detailed proposal if you choose this option).
	Company
	Views

	Ericsson
	Option 1. If simultaneous transmission can be supported is a matter of UE architecture (see answer to Q3.1) and need not be (s)TTI length dependent.

	LGE
	Option 1. As noted, simultaneous transmission of different TTI lengths is related to UE’s RF structure or CA scenario and there seems no difference between different TTI length combinations. 

	Huawei, HiSilicon
	Option 1 or option 2.

	Qualcomm
	Option 1 given that the capability is defined per band/band combination.



Summary of Q3.2
4 companies provided the response to this question. All companies agree to define a common configuration and/or capability on simultaneous transmission of different TTI lengths across different carriers regardless of TTI length combinations. Based on the majority of the views, we have the following proposal:
Possible agreement:
· Proposal 28: If a capability/configuration on simultaneous transmission of different TTI lengths across different carriers is defined, a common capability/configuration is defined regardless of TTI length combinations. 

Question 3.3: If your choice for Q3.1 is option 3, do you agree to define UE capability for simultaneous transmission of different TTI lengths across different carriers per band/band combination? Please share the reason(s) for your answer. 
	Company
	Views

	Ericsson
	Similar to the discussion on sTTI CA capability, this discussion is probably better handled in RAN4. To avoid too much complexity in the UE capability, the support could be indicated for inter-band CA, intra-band contiguous CA, intra-band non-contiguous CA.

	LGE
	We slightly prefer to define UE capability for simultaneous transmission of different TTI lengths across different carriers per band/band combination since this is about UE’s RF structure and/or CA scenario, which would be highly related to band/band combination. 

	Huawei, HiSilicon
	Per band/band combination, as this is related to the PA between CCs, it’s best to leave the flexibility that the UE capability is defined per band/band combination.

	Qualcomm
	As mentioned in our reponse to Question 3.1, the simultanoues UL transmissions with different TTI lengths can be supported if they are scheduled over either inter-band or non-contiguous intra-band CCs. Hence, in our opinion, the simultaneous transmission capability should be defined per band/band combinations.



Summary of Q3.3
4 companies provided the response to this question. 3 companies prefer to define a capability on simultaneous transmission of different TTI lengths across different carriers per band/band combination. Based on the majority of the views, we have the following proposal:
Possible agreement:
· Proposal 29: If a capability on simultaneous transmission of different TTI lengths across different carriers is defined, the capability is defined per band/band combination. 

Question 3.4: If your choice for Q3.1 is option 3, do you agree to define UE capability for simultaneous transmission of different TTI lengths across different carriers per combination of different channel types? (e.g., {PUSCH, sPUSCH}, {PUCCH, sPUCCH}, {PUSCH, sPUCCH}, {sPUSCH, PUCCH}) Please share the reason(s) for your answer. 
	Company
	Views

	Ericsson
	No. We do not see the reason to do so.

	LGE
	No. 

	Huawei, HiSilicon
	No. The simultaneous transmission of different TTI lengths across different carriers is not related to channel type.

	Qualcomm
	No, in our view, defining such a capability is not required.



Summary of Q3.4
4 companies provided the response to this question. All companies agree that there is no need to define UE capability for simultaneous transmission of different TTI lengths across different carriers per combination of different channel types. Hence, we have the following proposal:
Possible agreement:
· Proposal 30: If a capability on simultaneous transmission of different TTI lengths across different carriers is defined, there is no need to separate the UE capability per combination of different channel types (e.g., {PUSCH, sPUSCH}, {PUCCH, sPUCCH}, {PUSCH, sPUCCH}, {sPUSCH, PUCCH}). 

Question 3.5: If your choice for Q3.1 is option 2 or 3, which option is preferred in case a UE is configured with or capable of simultaneous transmission of different TTI lengths across different carriers but the UE is power-limited? Please provide the reason(s) for your choice.
· Option 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)
· Option 2: In case a UE is power-limited, the power of collided TTI channel(s) is scaled downuntil the condition that the UE becomes non-power-limited is met.
· Option 3: In case a UE is power-limited, the power of TTI channel(s) with lower priority (e.g., longer TTI) is(are) reduced until the condition that the UE becomes non-power-limited is met.
· Option 4: 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.
· Option 5: In case a UE is power-limited, simultaneous transmission of different TTI lengths across different carriers are not allowed and TTI channel(s) with lower priority is(are) dropped/stopped. 
· Option 6: None of the above (please provide your detailed proposal if you choose this option).
	Company
	Views

	Ericsson
	Option 5 or option 4.
Using option 1 will result in power allocation issues (if TTI is allocated most of the power, it will hit sTTI that typically need more power but will always be transmitted after the longer TTI is started. Similarly, if sTTI is allocated most of the power, it will hit 1 ms operation when sTTI is not scheduled). This scheme only makes sense with separate scheduling entities, as in the DC case, but for sTTI/TTI there is a central scheduler that will understand the impact of its scheduling decisions.
Using option 2 would mean that shorter TTI channels are always hit negatively since longer TTI channels will be the ones already transmitting when the shorter TTI will start. Since we cannot change the allocation of the already started longer transmission, the shorter will have to take the hit and only be allocated the remaining power.
Using option 3 seems to require that the UE would always know about all overlapping TTI allocations. This is not reasonable to assume, for example in the 1 ms case colliding with 2/3os in the last sTTI of the subframe. With a n+4 reaction time for 2/3os operation, how would the UE know about the overlapping allocation when starting the 1 ms transmission? For 7os and 1 ms operation, this might be a viable option.

	LGE
	Our preference is option 4. In case most of power is reserved for shorter TTI, then longer TTI would be transmitted erroneously, and vice versa. Thus, the power reservation of option 1 would not be necessarily efficient unless scheduling of shorter TTI is priorly known. For option 2, there would be an impact on the performance of shorter TTI. The power reduction of option 3 for longer TTI seem not feasible since a UE cannot foresee whether shorter TTI will be scheduled or not when longer TTI channel starts. Option 5 is also fine with us but it might induce too many dropping cases. 

	Huawei, HiSilicon
	We prefer option 1.
For option 2/3, the power reducing/scaling down of longer TTI in the middle of transmission would make phase uncontinuity, therefore, these options are not preferred across different TTI lengths.
For option 4/5, this option will make the 1ms TTI transmission unstable as they are interrupted by the sTTI traffic arriving in the middle of the subframe. This becomes severe especially for DC case that two schedulers of the two eNB donot know the traffic of each other.
With option 1, more power can be reserved to sTTI transmission to guarantee the sTTI transmission. Meanwhile, the eNB can adjust MCS for 1ms PUSCH to have a stable transmission of 1ms PUSCH. Similar to PCM2 in legacy DC, this option can also make scheduling more simpler.

	Qualcomm
	Option 1 or Option 4. 
Option 1 is more power efficient in a sense that the allocated power for the longer TTI will not be wasted by dropping.  Also, if not all the reserved power for the longer TTI is used, it can be used by the shorter TTI. However, if the UE is power-limited, then the power of the shorter TTI should be scaled down, i.e., the sTTI performance will be impacted.
Under Option 4, sTTI always has a priority, i.e., its power does not need to be scaled down. However, if some power is assigned to the longer TTI, and the longer TTI is dropped, the power is wasted.



Question 3.6: If your choice for Q3.5 is option 3, 4, or 5,what should be taken into account for determining the priority among multiple UL channels in order to choose channel(s) to be dropped/stopped or to reduce power?
	Company
	Views

	Ericsson
	Option 4: similar to legacy power priority rules can be applied (i.e. different channels/content is handled with different priority)
Option 5: 1 ms is dropped in case of 1ms/2os or 1ms/7os collision. 7os is dropped in case of 2os/7os collision. One could also consider configuring which channel to drop.

	LGE
	Option 4: Considering 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), the priority among multiple UL channels can be determined.
Option 5: Longer TTI channels will be dropped/stopped.

	Huawei, HiSilicon
	Agree with the pinciples of LGE. In addition, considering DMRS sharing, the sPUSCH with DMRS should be of higher priority than sPUSCH without DMRS.

	Qualcomm
	Under Option 4, a shorter TTI always takes precedence. For dropping the longer TTI, the channel content can be taken into account, i.e., PUCCH > PUSCH with UCI > PUSCH.



Summary of Q3.5 and Q3.6
4 companies provided the response to Q3.5. Although this question is intended to clarify power-limited UE behavior when the UE is configured or capable of simultaneous transmission of different TTI lengths across different carriers, it also can correspond to UE behavior once simultaneous transmission of different TTI lengths is allowed without any configuration and/or capability signaling. In this sense, this issue should be resolved regardless of whether to define configuration and/or capability on simultaneous transmission of different TTI lengths across different carriers. Regarind Q3.6, all companies indicate the similar priority rule for determining the priority among multiple UL channels in order to choose channel(s) to be dropped/stopped or to reduce power. As there is no clear majority view, we would like to suggest down-selection for further discussions as follows.
Possible agreement:
· Proposal 31: Regarding UE behavior 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 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 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)
· Alt 3: In case a UE is power-limited, simultaneous transmission of different TTI lengths across different carriers are not allowed and TTI channel(s) with lower priority is(are) dropped/stopped. 
· Longer TTI channels will be dropped/stopped.

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

	Ericsson
	We added the questions 2.2.7A, 2.2.8A, 2.2.9A and 2.2.10A to get the details down on new parameters, if any.

	
	

	
	

	
	



Conclusion
Based on the inputs from companies, two sorts of proposals are listed up as follows:
	Proposals which seem to be agreeable

	Possible agreement:
· Proposal 1: When HARQ-ACK for PDSCH is transmitted on sPUSCH due to collision between PUSCH and sPUSCH or between PUCCH and sPUSCH in the same subframe on a given carrier, joint coding of HARQ-ACK for PDSCH and sHARQ-ACK for sPDSCH is supported.
· The feedback on sPUSCH consists of the concatenation of sHARQ-ACK (from one with the lowest cell index) prior to HARQ-ACK (from one with the lowest cell index).
Possible agreement:
· Proposal 2: 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.
· FFS on when spatial bundling is applied
Possible agreement:
· Proposal 3: 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.
· FFS on when spatial bundling is applied
Possible agreement:
· Proposal 4: When HARQ-ACK for PDSCH is transmitted on sPUCCH due to collision between PUCCH and sPUCCH in the same subframe on a given carrier, joint coding of HARQ-ACK for PDSCH and sHARQ-ACK for sPDSCH is supported.
· The feedback on sPUCCH consists of the concatenation of sHARQ-ACK (from one with the lowest cell index) prior to HARQ-ACK (from one with the lowest cell index).
Possible agreement:
· Proposal 5: 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, only spatial bundling for HARQ-ACK of PUCCH before mapping onto 2/3-OS sPUCCH is applied.
Possible agreement:
· Proposal 6: When HARQ-ACK for PDSCH is transmitted on sPUCCH due to collision between PUCCH and sPUCCH in the same subframe on a given carrier, no specific handling is supported in order to resolve ambiguity between UE and eNB on reported HARQ-ACK.
Possible agreement:
· Proposal 8: 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.
Possible agreement:
· Proposal 9: 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.
Possible agreement:
· Proposal 10: 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
Possible agreement:
· Proposal 11: In case of collision between PUSCH and sPUCCH in the same subframe on a given carrier, CSI of PUSCH is dropped. 
Possible agreement:
· Proposal 12: For sPUSCH, the power control equation is reused from the PUSCH power control equation for 1ms TTI.  
· FFS on sTTI specific parameter definition and configurations 
Possible agreement:
· 
Proposal 14: For sPUSCH, the scaling parameter for path-loss estimate  for sTTI operation is reused from the parameter for 1ms TTI. 
Possible agreement:
· Proposal 16: For sPUCCH, the power control equation is reused from the PUCCH power control equation for 1ms TTI.  
· FFS on sTTI specific parameter definition and configurations
Possible agreement:
· 
Proposal 17: For sPUCCH, the parameter  for sTTI operation is reused from the parameter for 1ms TTI. 
Possible agreement:
· 
Proposal 19: For sPUCCH, the parameter of  is separately configured for sTTI operation from 1ms TTI operation. 
· FFS on exact values
Possible agreement:
· 


Proposal 21: For sPUCCH, in order to derive , the existing equation for 1ms TTI is reused with modification of the definition on BPRE as , where  is the sum of total number of UCI bits including CRC bits on sPUCCH format 4 divided by the number of REs for sPUCCH.
Possible agreement:
· Proposal 26: The PHR shall be reported on sPUSCH with the length of the specific sTTI using the same principle as legacy. 
Possible agreement:
· Proposal 28: If a capability/configuration on simultaneous transmission of different TTI lengths across different carriers is defined, a common capability/configuration is defined regardless of TTI length combinations. 
Possible agreement:
· Proposal 29: If a capability on simultaneous transmission of different TTI lengths across different carriers is defined, the capability is defined per band/band combination. 
Possible agreement:
· Proposal 30: If a capability on simultaneous transmission of different TTI lengths across different carriers is defined, there is no need to separate the UE capability per combination of different channel types (e.g., {PUSCH, sPUSCH}, {PUCCH, sPUCCH}, {PUSCH, sPUCCH}, {sPUSCH, PUCCH}). 



Although the following proposals are not readily to be agreeable, however, could be a starting point for discussions.
	Proposals which may need more discussions

	Possible agreement:
· Proposal 7: In case of collision between PUCCH and sPUCCH in the same subframe on a given carrier for a UE, SR of PUCCH (if present) is transmitted on sPUCCH. 
Possible agreement:
· Proposal 13: For sPUSCH, RAN1 downselects how to configure the parameters of P_0 between the following alternatives:
· Alt 1: Reuse the existing paremeters for 1ms TTI.
· 
Alt 2: Configure for sTTI operation separately from 1ms TTI.
Possible agreement:
· 

Proposal 15: For sPUSCH, the power offset value depending on MCS  for sTTI operation is derived by reusing the existing parameter  for 1ms TTI.
Possible agreement:
· 
Proposal 18: For sPUCCH, RAN1 downselects how to configure the parameters of  between the following alternatives:
· Alt 1: Reuse the existing paremeters for 1ms TTI.
· Alt 2: Redefine the new value per each sPUCCH format.
· 
To derive , the sum of HARQ-ACK bits for PDSCH as well as those for sPDSCH should be taken into account if PUCCH/PUSCH is collided with sPUCCH within the same subframe on a given carrier. 
Possible agreement:
· 
Proposal 20: For sPUCCH, RAN1 downselects how to configure the parameters of  between the following alternatives:
· Alt 1: Reuse the existing parameter for 1ms TTI.
· 
Alt 2: Separately configure  for sTTI operation.
Possible agreement:
· Proposal 22: For sPUSCH, RAN1 downselects how to adjust the power between the following alternatives:
· Alt 1: Use TPC command only from sDCI and do not consider the power adjustment for sPUSCH by using TPC command from DCI.
· Alt 2: Use TPC command from both DCI and sDCI for the power adjustment for sPUSCH.
· Proposal 23: For sPUCCH, RAN1 downselects how to adjust the power between the following alternatives:
· Alt 1: Use TPC command only from sDCI and do not consider the power adjustment for sPUCCH by using TPC command from DCI.
· Alt 2: Use TPC command from both DCI and sDCI for the power adjustment for sPUCCH.
Possible agreement:
· Proposal 24: For PUSCH, RAN1 downselects how to adjust the power between the following alternatives:
· Alt 1: Use TPC command only from sDCI and do not consider the power adjustment for PUSCH by using TPC command from DCI.
· Alt 2: Use TPC command from both DCI and sDCI for the power adjustment for PUSCH.
· Proposal 25: For PUCCH, RAN1 downselects how to adjust the power between the following alternatives:
· Alt 1: Use TPC command only from sDCI and do not consider the power adjustment for PUCCH by using TPC command from DCI.
· Alt 2: Use TPC command from both DCI and sDCI for the power adjustment for PUCCH.
Possible agreement:
· Proposal 27: Regarding whether to allow simultaneous transmission of different TTI lengths across different carriers, RAN1 downselects between the following alternatives:
· Alt 1: Simultaneous transmission of different TTI lengths across different carriers are always allowed.
· Alt 2: Simultaneous transmission of different TTI lengths across different carriers are allowed only if a UE reports the capability.
· Alt 3: Simultaneous transmission of different TTI lengths across different carriers are allowed if a UE reports the capability and also if the UE is configured by network.
Possible agreement:
· Proposal 31: Regarding UE behavior 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 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 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)
· Alt 3: In case a UE is power-limited, simultaneous transmission of different TTI lengths across different carriers are not allowed and TTI channel(s) with lower priority is(are) dropped/stopped. 
· Longer TTI channels will be dropped/stopped.




References
[1] 3GPP, “Final report of 3GPP TSG RAN WG1 #89 v1.0.0”, Hangzhou, China,May15-19,2017.
[2] 3GPP, “Draft report of 3GPP TSG RAN WG1 #90 v0.1.0”, Prague, Czech Republic,August21-25,2017.
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