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1	Introduction
This contribution we discuss the open aspects of maximum TA (for reduced processing time 1ms TTI and shorter TTI) as well as the related processing time definition for shorter TTI. 
We only highlight some important points in this contribution in relation to the RAN1#90 email discussion [90-14] [sTTI and PT] Email discussion on processing time, maximum TA and {2,7} sTTI combination issues, as we provided our overall input & views there already. 
2	Definition of maximum TA
In the email discussion, on top of the legacy definition of maximum TA in relation to carrier aggregation operation another definition has been brought up by two companies. 
The legacy definition defines to restrictions when operating with carrier aggregation, one on the maximum TA setting TA≤TAmax and one on the received timing difference (RTD) RTD≤MRTD. It has been highlighted, that when including the following additional restriction on top of the legacy restrictions RTD+TA≤TAmax it would be potentially possible to agree a larger value for the maximum TA, as the uncertainty from the RTD in case of CA operation would be eliminated. 
As already noted in our response to the email discussion, we prefer not to define a new additional restriction case for the TA applicability as this will unnecessarily complicate the RAN4 testing as well as the overall operation here. We therefore agree with the Proposal 1 of the email discussions summary in [2]. 
Proposal 1: The maximum TA for reduced processing time operation of 1ms TTI, slot and subslot based sTTI operation is defined as by the legacy definition in terms of carrier aggregation operation, i.e. besides TA≤TAmax and RTD≤MRTD no other restrictions apply.

3	Maximum TA and processing time
In here we just try to summarize our position here in general, without any unnecessary repetition of our earlier arguments here. 
Proposal 2: The maximum TA for reduced processing time operation of 1ms TTI is 200us.
Proposal 3: The maximum TA for reduced processing time operation of slot TTI is 330us.
Proposal 4: The following combinations of minimum processing time and maximum TA for subslot TTI are given by
· k1=4 (i.e. n+4) with 67us max TA
· k2=6 (i.e. n+6) with 330us max TA
The applicable processing time for operation (i.e. n+4 or n+6) is higher layer / RRC configured to the UE. 

There have been also discussions, to make the processing time and/or the supported maximum TA a UE capability. Having different UE capabilities in terms of processing time and/or max. TA supported will just lead to market fragmentation of sTTI terminals. This will increase the eNB operation complexity (e.g. need to operate different devices with different processing time assumption on the same cell) or limited advantages for more capable UEs (i.e. eNB operating the cell with the worst processing time assumption from all the sTTI UEs). We consider a UE capability only as a last resort, as this will clearly impact network operation as noted above.
Observation: Having different capabilities for subslot sTTI in terms of processing time will lead to market fragmentation and may eat from the achievable latency gains. Therefore, UE capability for the processing time for subslot TTI operation should only be the last resort. 

4	{subslot,slot} sTTI combination specifics
As already indicated in our input to 90-14, we have the following proposal on slot sPUSCH scheduling from subslot DL sTTI:
Proposal 5: The UL grant for slot based sPUSCH in slot#x of SF#N can be sent from either one of the following subslot DL sTTIs
· For x=0: in sTTI#4 of SF#N-3, sTTI#5 of SF#N-3 or sTTI#0 of SF#N-2
· For x=1: in sTTI#1, sTTI#2 or sTTI#3 of SF#N-2
Note: The UE is expected to only receive one UL grant from the set of subslot sTTIs mapped to a single UL slot sTTI. 

In terms of HARQ-Ack mapping of subslot sPDSCH on slot sPUCCH, we prefer the earliest possible mapping and suggest to not implement any specific bundling as indicated in the email discussion. 
Proposal 6: The sPDSCH HARQ-Ack of subslot sPDSCH is mapped to the earliest possible slot UL sTTI. The HARQ-Ack of subslot sPDSCH in sTTI#x of SF#N is to be mapped on the 1-slot UL sTTI in slot/sTTI#y of SF#N+n for a minimum processing time assumption of k subslot sTTIs. 
·  
· 

Proposal 7: The HARQ-Ack of 3 subslot sPDSCH are mapped to one slot sPUCCH without bundling for {subslot/slot} sTTI combination operation. 


5	Conclusions
This contribution we discuss maximum timing advance for 1ms TTI and sTTI as well as processing timing for shorter TTI. Moreover, we include also our proposals on the {slot/subslot} combination operation from the email discussion 90-14 [1] in here as well. 
The following proposals are made in terms of processing time and maximum TA:
· Proposal 1: The maximum TA for reduced processing time operation of 1ms TTI, slot and subslot based sTTI operation is defined as by the legacy definition in terms of carrier aggregation operation, i.e. besides TA≤TAmax and RTD≤MRTD no other restrictions apply.
· Proposal 2: The maximum TA for reduced processing time operation of 1ms TTI is 200us.
· Proposal 3: The maximum TA for reduced processing time operation of slot TTI is 330us.
· Proposal 4: The following combinations of minimum processing time and maximum TA for subslot TTI are given by
· k1=4 (i.e. n+4) with 67us max TA
· k2=6 (i.e. n+6) with 330us max TA
The applicable processing time for operation (i.e. n+4 or n+6) is higher layer / RRC configured to the UE.
· Observation: Having different capabilities for subslot sTTI in terms of processing time will lead to market fragmentation and may eat from the achievable latency gains. Therefore, UE capability for the processing time for subslot TTI operation should only be the last resort. 
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The following proposals are made in terms of {subslot,slot} sTTI operation:
· Proposal 5: The UL grant for slot based sPUSCH in slot#x of SF#N can be sent from either one of the following subslot DL sTTIs
· For x=0: in sTTI#4 of SF#N-3, sTTI#5 of SF#N-3 or sTTI#0 of SF#N-2
· For x=1: in sTTI#1, sTTI#2 or sTTI#3 of SF#N-2
Note: The UE is expected to only receive one UL grant from the set of subslot sTTIs mapped to a single UL slot sTTI. 

· Proposal 6: The sPDSCH HARQ-Ack of subslot sPDSCH is mapped to the earliest possible slot UL sTTI. The HARQ-Ack of subslot sPDSCH in sTTI#x of SF#N is to be mapped on the 1-slot UL sTTI in slot/sTTI#y of SF#N+n for a minimum processing time assumption of k subslot sTTIs. 
·  
· 
· Proposal 7: The HARQ-Ack of 3 subslot sPDSCH are mapped to one slot sPUCCH without bundling for {subslot/slot} sTTI combination operation. 
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