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Discussion and decision
1 Introduction

In RAN#72, the new work item for shortened TTI and processing time for LTE was approved [1] and its WID was updated in RAN#73 [2]. For both 1ms TTI with n+3 timing and sTTI operations, UE and eNB processing time have been discussed in RAN1. Those are related to maximum TA reduction and minimum HARQ timing. This contribution considers some remaining issues on reduction of maximum TA and processing time.
2 Discussions 
The following agreements were made in RAN1#90bis.

	Agreement: 

Define a single maximum TA value for reduced processing time operation of 1ms TTI (i.e. no UE capability for different maximum TA support). 

Agreement: 

The minimum processing time assumption for subslot sTTI operation is configured by RRC.

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

Agreement: 

For {2,7} sTTI operation, 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. 

- y=mod{⌈(x+k)/3⌉,2}

- n=⌊⌈(x+k)/3⌉/2⌋
Agreement: 

Define two sets of two processing timing assumptions for subslot TTI operation 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.

Agreements:
· For subslot TTI operation related to timing advance operation, 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 

FFS: UE capability dependent on RS type for data.

· The maximum timing advance supported is:

· 1 ms, short processing time: 200 us

· 7os: 310 us

· 2/3os:

· TA1: 67 us

· TA2: 167 us

· In all above TTI length configurations and processing time configurations, the gap between first UL and latest DL carrier is less than TAmax given above (expected impact on 3GPP TS 36.133). Details FFS.




Some clarifications

In the previous meeting, RAN1 also made the following agreements for 2/3OS DL sTTI and slot UL sTTI. 
	Agreement:

NOTE: In case of {2,7} combination the minimum of the supported maximum TA values for 2/3-os and 1-slot is applied.


As legacy LTE, TS36.211 specification should capture all maximum TA restriction for sTTI operations. 
Also there are many different thresholds for maximum TA values in sTTI operations. It would be better to define a UE behaviour when TA of an sTTI-configured UE is larger than TAmax. For example, if the TA is larger than the max TA for sTTI operations, the UE can skip some operations for sTTI. This would benefit to reduce UE power consumption. 
Proposal 1: A UE configured with an sPDCCH RB set is not required to monitor the sPDCCH RB set if the actual TA is larger than the corresponding maximum TA defined for the sPDCCH RB set.
3 Conclusions
In this contribution, processing time reduction issues are discussed. It can be summarized as below. 
Proposal 1: A UE configured with an sPDCCH RB set is not required to monitor the sPDCCH RB set if the actual TA is larger than the corresponding maximum TA defined for the sPDCCH RB set.
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