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1	Introduction
RAN1 agreed to support separate TPC loops for subframe TTI and shorter TTI based reusing the same formula, but resuing P(0) and alpha from subframe TTI. 
Moreover, we made the following decision on the fc(*) inititalization in case of configuration and re-configuration. 
Agreement: 
If a UE is (re)configured with sTTI operation for a serving cell, the initial value of fc(*) for a serving cell c is determined as zero, and the UE shall reset accumulation, regardless of whether P_0_UE_PUSCH,c is changed or not.
We see that there needs to be some further discussion on this agreement, as the overall TPC power control operation is not clear there. Specifically, we would like to discuss three different issues here: 
· the (re)-configuration of sTTI in UL should not impact the ongoing TPC for 1ms PUSCH 
· the initialization for fc(*) for OL power control operation for slot/subslot PUSCH
· motivation to reset fc(*) for CL TPC to 0 versus fc(*) from subframe PUSCH

2	Applicability of setting fc(*) after sTTI config
When looking at the agreement above, it is not clear if the fc(*) value mentioned in the aggrement above would apply only to the fc(*) for shorter TTI, or if it would equally apply to subframe PUSCH. 
At least from our understanding, the TPC for subframe PUSCH should not be impacted by any (re-) configuration of sTTI operation on a cell. Therefore, any type of fc(*) after the sTTI (re-)configuration should only apply to slot/subslot PUSCH.
In the current CR version (R1-1803901), the following is noted here: 

For both types of  (accumulation or current absolute) the first value is set as follows:




-	If  value is changed by higher layers and serving cell  is the primary cell or, if  value is received by higher layers and serving cell  is a Secondary cell or if the UE is configured with higher layer parameter shortTTI or if there is a change in configuration corresponding to the higher layer parameter shortTTI,

-	

Observation 1: TPC for subframe PUSCH should not be impacted by any (re-) configuration of sTTI operation on a cell.
Looking at this point, at least some clarification of the existing agreement on the applicability for slot/subslot PUSCH would be needed, to make sure the fc(0) is only (re)set for slot and subslot PUSCH. 

3	fc(*) initialization for OL TPC
The agreement does not differentiate between OL and CL TPC, so we see a need to clarify at least this in the agreement. Resetting the fc(*) value to 0 also for OL power control would result in totally wrong TX power settings here. 
Observation 2: The current agreement on fc(*) setting for subslot TPC should only be applied for CL TPC operation. 
Moreover, the question is now how fc(*) for slot & subslot PUSCH is set after being configured here. As the fc(*) for OL TPC is set based on RAR, if not otherwise specified we might need to re-initiate the RA procedure just to get a valid setting for fc(0) for shorter TTI. 
We therefore suggest here, to apply the subframe TTI OL fc(*) also for slot & subslot TTI. 

Proposed Agreement: If a UE is (re)configured with sTTI operation for a serving cell, the initial value of fc(*) for a serving cell c and slot/subslot TTI operation for open loop power control is determined according to the subframe TTI setting (i.e. according to the latest RAR setting ). 

4	Latency impact of sTTI configuration
One of the main reasons to implement separate TPC loops for subframe PUSCH (based on DCI formats other than 7-X) and slot/subslot PUSCH (based on DCI formats 7-X) has been the ability to follow the changes on the channel quicker (i.e. having a quicker TPC adaptation based on changing channel conditions). 
Looking now at the related decision on the TPC we made earlier, the sTTI TPC will need to catch up to set the fc(*) after being re-configured. Specifically when having accumulative TPC configured, it may take quite some TPC commands before the slot/subslot PUSCH can be brought to about the same fc(*) /TP value available for subframe PUSCH. This will be especially an issue, when operating with partial path-loss compensation (i.e. alpha<1). 
This will be of special importance here, as for UE power saving measures the network may only configure the UE with shorter TTI operation when needed (but not constantly). Therefore, every time the eNB will configure the UE with shorter TTI operation, it will need to wait several TPC command rounds before the UL may be at the intended TX power level (which may be the same or slightly offset from 1ms PUSCH). 
Observation 3: Setting fc(*) to 0 when being (re-)configured with shorter TTI will result in a potentially rather long delay in the TPC loop for sTTI. Setting it to the value of subframe PUSCH could reduce the TPC loop convergence time for slot & subslot PUSCH. 
Therefore, we would see it of advantage in case of configuration to set the fc(*) according to the  fc(*) value for subframe PUSCH when being (re-)configured with shorter TTI. Based on the discussion in Sec. 2, 3 and 4 we therefore suggest to change the related agreement as follows:
Proposed update to previous agreement: If a UE is (re)configured with sTTI operation for a serving cell, the initial value of fc(*) of CL TPC for slot/sublot PUSCH of a serving cell c is determined as the CL TPC value fc(*) for subframe PUSCH of serving cell c (i.e. fc,slot-sublot(*)=fc_subframe(*))the zero, and the UE shall reset accumulation, regardless of whether P_0_UE_PUSCH,c is changed or not.


5	TP / Pseudo CR to 36.213, Sec. 5.1.1

[bookmark: _Toc415085428]5.1.1.1	UE behaviour
[bookmark: OLE_LINK9][bookmark: OLE_LINK40]< Unchanged parts are omitted >

- 	If the UE is not configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell , the UE shall reset accumulation


-	For serving cell , when  value is changed by higher layers


-	For serving cell , when the UE receives random access response message for serving cell  

-	For serving cell , when the UE is configured with higher layer parameter shortTTI or when there is a change in configuration corresponding to the higher layer parameter shortTTI





-	For serving cell  , when the UE is configured with higher layer parameter shortTTI or when there is a change in configuration corresponding to the higher layer parameter shortTTI,  for PUSCH transmission in a slot or subslot for serving cell is set to the same value as  for PUSCH transmission in a subframe for serving cell .

-	If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell , 


-	the UE shall reset accumulation corresponding to  for serving cell 

-	when  value is changed by higher layers

-	when the UE receives random access response message for serving cell 


-	the UE shall reset accumulation corresponding to  for serving cell 

-	when  value is changed by higher layers

< Unchanged parts are omitted >

For both types of  (accumulation or current absolute) the first value is set as follows:




-	If  value is changed by higher layers and serving cell  is the primary cell or, if  value is received by higher layers and serving cell  is a Secondary cell or if the UE is configured with higher layer parameter shortTTI or if there is a change in configuration corresponding to the higher layer parameter shortTTI,

-	




-	If the UE is configured with higher layer parameter shortTTI or when there is a change in configuration corresponding to the higher layer parameter shortTTI,  for PUSCH transmission in a slot or subslot for serving cell is set to the same value as  for PUSCH transmission in a subframe for serving cell .
-	Else

-	If the UE receives the random access response message for a serving cell 

-	, where


-	 is the TPC command indicated in the random access response corresponding to the random access preamble transmitted in the serving cell , see Subclause 6.2, and 






	 and  is provided by higher layers and corresponds to the total power ramp-up requested by higher layers from the first to the last preamble in the serving cell , is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks valid for the subframe of first PUSCH transmission in the serving cell , and TF,c(0) is the power adjustment of first PUSCH transmission in the serving cell c. 

-	If value is received by higher layers for a serving cell c. 

-	

< Unchanged parts are omitted >



6	Conclusions

As discussed in the contribution, we discuss the TPC operation based on the current RAN1 decisions and current status of 36.213 specifications. Based on the discussions the following observations and proposals are made: 
Observation 1: TPC for subframe PUSCH should not be impacted by any (re-) configuration of sTTI operation on a cell.
Observation 2: The current agreement on fc(*) setting for subslot TPC should only be applied for CL TPC operation. 
Observation 3: Setting fc(*) to 0 when being (re-)configured with shorter TTI will result in a potentially rather long delay in the TPC loop for sTTI. Setting it to the value of subframe PUSCH could reduce the TPC loop convergence time for slot & subslot PUSCH. 
Proposed update to previous agreement: If a UE is (re)configured with sTTI operation for a serving cell, the initial value of fc(*) of CL TPC for slot/sublot PUSCH of a serving cell c is determined as the CL TPC value fc(*) for subframe PUSCH of serving cell c (i.e. fc,slot-sublot(*)=fc_subframe(*))the zero, and the UE shall reset accumulation, regardless of whether P_0_UE_PUSCH,c is changed or not.

Proposed Agreement on open loop TPC: If a UE is (re)configured with sTTI operation for a serving cell, the initial value of fc(*) for a serving cell c and slot/subslot TTI operation for open loop power control is determined according to the subframe TTI setting (i.e. according to the latest RAR setting ). 
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