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1. Introduction
In RAN4#83, RAN4 sent RAN1 a liaison statement about MRTD/max TA and processing time. In our understanding, RAN1 has discussed the LS and does not intend to reply. Hence, we discuss the next steps for RAN4.
2. Discussion

The basic scenario which has been discussed in relation to available processing time is shown in figure 1 for 1UL CA. 
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Figure 1: Illustration that MRTD may reduce the available time for HARQ feedback

The PCell DL is received by the UE, and the transmission time for the PCell UL is determined based on nominal HARQ timing which is in units of subframes, slots or subslot. In addition, TA commands allow the PCell UL to be advanced, for instance due to propagation delays.

The SCell DL may be received up to MRTD later (or earlier, however that is not a problem case) in time than the PCell downlink. Since decoding of the SCell cannot start until it is received, and the feedback needs to be given on the PCell PUCCH there is less time available to decode the SCell and generate HARQ feedback compared to the time available for processing the PCell. Since RAN1 discusses processing time budgets in determining the maximum timing advance, maxTA, it can be seen that the processing requirement from the UE perspective would be tightened by RTD when it comes to decoding the SCell.
It has been discussed in RAN4 that the scenario in figure 1 is an unlikely one for a practical deployment. For the UE to operate with a large TA, it means that there is a large propagation delay (distance) between the UE and the PCell. However, to receive the SCell with a large positive RTD means that the SCell propagation delay is even greater, or alternatively that the UE is even further from the SCell, which seems unlikely considering that it is already at the maximum supported distance from the PCell.

Since it is unlikely that the situation in figure 1 could occur in practice, we do not think it is a good approach to relax (reduce) max TA by MRTD to make the extra processing time available regardless of the actual RTD and TA the UE is using.
Nevertheless, TA can be controlled by the network so the scenario in figure 1 could be configured. UE vendors wish for a solution which means that they do not have to design the UE side processing for the SCell to be performed in a shorter time than available when considering the single carrier case, when in many/most practical scenarios this situation will not occur anyway.

Similar issues may or may not also occur in 2UL CA. In CA enhancements, uplink PUCCH Scell was introduced, and also multiple timing advance groups were introduced. In principle, this allows the PUCCH corresponding to the SCell downlink to be mapped to an SCell uplink, and the SCell uplink timing may be independently controlled with a nominated reference cell in the Scell TAG (timing advance group). This is illustrated in figure 2
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Figure 2 : 2UL Processing time available for PUCCH Scell and sTAG

Figure 2 illustrates that if 2DL/2UL CA is used, and the SCell PUCCH is configured such that the SCell DL HARQ feedback is given on the SCell UL and if the pTAG and sTAG are separate, RTD may have no role in available processing time. On the other hand, exactly the same scenario becomes problematic if the SCell HARQ feedback is transmitted in the primary PUCCH group, which is carried on the PCell uplink. 
In general, the logic is as follows

1. PUCCH SCell determines which uplink the HARQ feedback from the SCell downlink needs to be transmitted on (a nominated SCell PUCCH or PCell PUCCH)

2. The TAG used for the UL feedback implies a downlink timing reference cell, and a TA (TA<TAmax) to be used for the timing of the feedback
From this description of the logic it can be seen that the critical timing is the time from the SCell downlink until the corresponding UL in the PUCCH group. This is determined from the TAG and the TA commands for that TAG. In CA, if PUCCH SCells are used, there is only one PUCCH SCell and for each DL SCell, the HARQ feedback can be configured as follows:
	pucch-Cell

If present, PUCCH feedback of this SCell is sent on the PUCCH SCell. If absent, PUCCH feedback of this SCell is sent on PCell or PSCell, or if the cell concerns the PUCCH SCell, on the concerned cell. If this field is not modified upon change of PUCCH SCell, the UE shall always send the PUCCH feedback of the concerned SCell using the configured PUCCH SCell.



Therefore, we propose the following conditions, which are similar to those in [1]
TA ≤ TA_Max
(1)
RTD ≤  MRTD 
(2)
Difference in timing of each SCell DL to UL where the corresponding HARQ feedback is sent ≤ Threshold 
(3)

The Threshold value in equation 3 above should be no more than the time allowed for processing (nominal HARQ feedback time - TA_max) in the single carrier scenario
Condition (1) will be captured by RAN1 as it is the definition of TA_Max. Condition (2) is already captured in 36.133 (for all TTI/STTI) and we propose that no modification is needed to condition (2). Condition 3 may be introduced by RAN4. The following text proposal is made.

	7.31
Receive timing difference and timing advance requirements for carrier aggregation with STTI or processing time reduction
7.31.1
Introduction

The following requirement applies in addition to requirements for maximum timing advance in [ref] and receive time difference for carrier aggregation.
7.31.2
Requirements
The time difference of any subframe, slot or subslot of each SCell as received at the UE to the uplink subframe, slot or subslot where the corresponding PUCCH HARQ feedback is sent shall not exceed Tproc,max where Tproc,max is given by the nominal HARQ feedback time – maximum timing advance for the single carrier case. 


3. Conclusions
In this contribution, we discuss maximum TA and MRTD for STTI. Under the assumption that RAN1 will not reply to the liaison statement sent in May (RAN4#83) we propose a RAN4 text proposal to address the issue
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