Page 1
3GPP TSG RAN WG1 #91	R1-1720401
Nov. 27th- Dec.1st, 2017
Reno, Nevada, U.S.A.
	
[bookmark: Source]Agenda item:	6.2.1.3
Source: 	Qualcomm Incorporated
Title: 	Remaining details of maximum TA and processing time
[bookmark: DocumentFor]Document for:	Discussion and Decision
1	Introduction
So far, the following agreements were reached regarding the processing time and maximum TA for different configurations:
Agreement: 
If multiple processing timelines for a given sTTI combination are allowed, then only one processing timeline per PUCCH group is configured.
Agreement: 
The minimum timing for UL grant to UL data and for DL data to DL HARQ is n + k.
· for DL 1-slot sTTI length or UL 1-slot sTTI length, k=4 slot sTTI
· for 2/3os sTTI two sets of two processing timing assumptions are defined for different maximum TA support. 
· Set 1 is defined with minimum timing n+4 with TA1/n+6 with TA1+4os
· Set 2 is defined with minimum timing n+6 with TA2/n+8 with TA2+4os
· FFS if different/same UEs can indicate support for different sets of processing timing assumptions.

Note that sTTI refers to 
· sPUSCH sTTI for the UL grant to UL data timing 
· sPDSCH sTTI for the DL data to DL HARQ feedback timing

NOTE: In case of {2,7} combination the minimum of the supported maximum TA values for 2/3-os and 1-slot is applied.
Agreement:
For 2/3os sTTI operation, related to timing advance, the UE signals its capability for 2/3os sTTI between set 1 and set 2 for:
1. 1 os CRS based sPDCCH
2. 2 os CRS based sPDCCH 
3. DMRS based sPDCCH 
[bookmark: _GoBack]FFS: UE capability dependent on RS type for data.
Agreement:
For {2,7} sTTI operation, the UL grant for 7OS sPUSCH in a certain slot can be sent in either one of three defined subslot DL sTTIs.
- NOTE: The UE is expected to only receive one UL grant from the set of 2/3-symbol sTTIs mapped to a single UL slot sTTI.
This contribution paper focuses on the remaining issues of the processing timeline and maximum TA determination in different scenarios. 
2	Discussion
Under the 2-symbol sTTI operation, the UE can indicate its capability for supporting different processing timelines and different maximum TAs as captured by one of the two defined sets based on the number of symbols used for CRS sPDCCH, the RS type for sPDCCH, and possibly the RS type for data channel. From the UE side, it should be allowed to indicate the support for one or both sets under a given set of conditions. As an example, the UE may indicate its capability to support both sets 1 and 2 under the 1-symbol CRS-based sPDCCH and to support set 2 under the 2-symbol CRS-based sPDCCH and DMRS-based sPDCCH. The UE may then be configured with two RB sets: one with a 1-symbol CRS-based sPDCCH, and the other one with a DMRS-based sPDCCH. Given that it is already agreed that the UE can be configured with only one processing timeline per PUCCH group, such a UE can only be configured with a processing timeline/maximum TAs selected from set 2.
Proposal 1: For a given number of symbols used for CRS-based sPDCCH, the RS type for control, and possibly the RS type for the data channel, the UE can indicate its capability to support one or both set 1 and set 2.   
Proposal 2: If a UE indicates its support of set 2 for a given scenario, and is configured with the number of symbols used for CRS-based sPDCCH and the RS type for control for one RB set as well as possibly the RS type for the data channel that require the operation under set 2, its single configured processing timeline and maximum TA should be selected only from set 2. 
In order to avoid the ambiguity in case the processing timeline of  is configured, the UE needs to be indicated which set is selected, i.e., the pair of processing timeline and the maximum TA should be indicated to the UE.
One other remaining issue is the UL scheduling timing for the {2,7} configurations. Currently, there are two proposals on which subslot carries the UL grant for sPUSCH in slot#x of SF#N:
· Alt 1:
· 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
· Alt 2: sTTI#3x, sTTI#3x+1 or sTTI#3x+2 of SF#N-2.

It is agreed that “In case of {2,7} combination the minimum of the supported maximum TA values for 2/3-os and 1-slot is applied.” However, in some cases, e.g., when the subslot operation is performed under the n+8 timeline, the minimum of the maximum TA values is the maximum TA value of the slot TTI, i.e., 310us. Hence, under Alt2, if the grant is sent over the last DL sTTI, the UE’s processing timeline is effectively reduced by two 2-symbol sTTIs as compared to that of the {7,7} configuration. On the other hand, Alt1 always guarantees that the minimum UE’s processing timeline for the {2,7} configuration is the same as that of the {7,7} configuration. Hence, we have:
Proposal 3: Under the {2,7} configuration, the UL grant for sPUSCH in slot#x of SF#N is sent:
· 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
3	Conclusion 
Proposal 1: For a given number of symbols used for CRS-based sPDCCH, the RS type for control, and possibly the RS type for the data channel, the UE can indicate its capability to support one or both set 1 and set 2.   
Proposal 2: If a UE indicates its support of set 2 for a given scenario, and is configured with the number of symbols used for CRS-based sPDCCH and the RS type for control for one RB set as well as possibly the RS type for the data channel that require the operation under set 2, its single configured processing timeline and maximum TA should be selected only from set 2.  
Proposal 3: Under the {2,7} configuration, the UL grant for sPUSCH in slot#x of SF#N is sent:
· 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
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