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1 Introduction

During the SI on Short TTI and reduced processing the following was agreed and included in the TR Error! Reference source not found.. 

For PUSCH transmission in sTTI (sPUSCH for short TTI), a UE can be dynamically (with a subframe to subframe granularity) scheduled with PUSCH and/or sPUSCH.

At RAN1#87 the following agreement was made, among others.
· A UE can be dynamically (with a subframe to subframe granularity) scheduled with legacy TTI unicast PDSCH and/or short TTI unicast PDSCH

At RAN1#89 the following agreement was made.

· The maximum number of UL HARQ processes for n+3 1ms TTI is the same as for n+4 1ms TTI

· FFS: In case the UE is configured also with sTTI

In this contribution, we discuss remaining issues due to switching between 1ms TTI operation and short TTI operation. When switching from 1ms TTI to sTTI, collisions between expected UL transmission on sTTI and expected UL transmission on 1ms TTI can occur. Handling of most of the collision cases has been settled already with agreements made in RAN1#89 and RAN1#90. Some remaining aspects are discussed below. In addition, we discuss HARQ process handling and soft buffer.
2 Discussion
2.1 Handling of 1ms TTI /sTTI collisions in UL

At RAN1#90, the following agreements were made with respect to the collision between TTI and sTTI uplink channels inside 1ms subframe.

Agreement:
· In case of collision between PUCCH and sPUSCH in the same subframe on a given carrier for a UE

· HARQ-ACK of PUCCH is transmitted on sPUSCH

· FFS on coding of HARQ-ACK and sHARQ-ACK (e.g., joint coding or separate coding)

· FFS on whether to bundle HARQ-ACK before mapping onto sPUSCH

· CSI of PUCCH is dropped

Agreement:
· In case of collision between PUSCH and sPUSCH in the same subframe on a given carrier for a UE

· HARQ-ACK of PUSCH is transmitted on sPUSCH

· FFS on coding of HARQ-ACK and sHARQ-ACK (e.g., joint coding or separate coding)

· FFS on whether to bundle HARQ-ACK before mapping onto sPUSCH

· No requirement on the time of dropping prior to sPUSCH transmission is adopted

· CSI of PUSCH is dropped

Agreement:
In case of collision between PUCCH format 1/1a/1b/3 and sPUCCH in the same subframe on a given carrier for a UE

· The UE shall transmit sPUCCH

In case of collision between PUCCH format 1/1a/1b/3 and sPUCCH in the same subframe on a given carrier for a UE

· The UE, should attempt drop/stop, as soon as possible (up to UE implementation) whole/remaining transmission of PUCCH format 1/1a/1b/3
· The UE should strive to drop the PUCCH at a slot boundary before the start of the sPUCCH transmission.
· The UE shall not resume the dropped/stopped transmission

Agreement:
· In case of collision between PUCCH and sPUCCH in the same subframe on a given carrier for a UE

· HARQ-ACK of PUCCH is transmitted on 1-slot sPUCCH 

1. Spatial bundling of HARQ-ACK of PUCCH is applied when configured

2. No new higher layer signaling for spatial bundling is added. Existing signaling is re-used for the collision case.

· HARQ-ACK of PUCCH is transmitted on 2/3-os sPUCCH 

1. Spatial bundling of HARQ-ACK of PUCCH is applied

2. FFS on other bundling

· FFS: How to resolve ambiguity between UE and eNB on reported HARQ-ACK.

As it has been agreed, in case of collision between PUSCH and sPUSCH or between PUCCH and sPUSCH in the same subframe on a given carrier, 1ms uplink transmission, PUSCH or PUCCH, will be dropped and sPUSCH is transmitted. If HARQ-ACK for PDSCH is carried on the dropped channel, the HARQ-ACK will be piggybacked on sPUSCH. Comparing to independent encoding and decoding the PDSCH HARQ-ACK and sPDSCH HARQ-ACK (for convenience, called it as sHARQ-ACK in the following), joint coding is more efficient. In addition, it allows applying the same mapping rules irrespective of PDSCH HARQ-ACK present or not. Thus, we propose to joint encoding HARQ-ACK and sHARQ-ACK on sPUSCH when HARQ-ACK of PDSCH is piggybacked on sPUSCH. 

Proposal 1 Apply joint coding of PDSCH HARQ-ACK and sPDSCH HARQ-ACK when HARQ-ACK of PDSCH needs to be transmitted on sPUSCH.

When joint encoding HARQ-ACK and sHARQ-ACK before puncturing it on sPUSCH, sHARQ-ACK should have higher priority. Whether to bundle HARQ-ACK before joint encoding it with sHARQ-ACK is an open issue. The details on how to concatenate HARQ-ACK and sHARQ-ACK, as well as if applying bundling on HARQ-ACK is further discussed in Error! Reference source not found.. Similar rules as for the sPUCCH/PUCCH collision can be applied. That is, for 7os spatial bundling of HARQ-ACK is applied when configured and for 2/3os spatial bundling of HARQ-ACK is always applied.  

Proposal 2 In case of PUCCH/sPUSCH or PUSCH /sPUSCH collision, apply at least spatial bundling of PDSCH HARQ-ACK on 2os sPUSCH always and only if configured for 7os sPUSCH.

It should be noted that despite spatial bundling the HARQ mapping on sPUSCH will degrade the sPUSCH performance in case many carriers are scheduled for PDSCH. Considering that these collisions are not supposed to occur frequently, ensuring good sPUSCH performance should be prioritized over PDSCH performance. To avoid too high impact on sPUSCH by a high number of HARQ bits from 1 ms TTI, the network could configure dynamic codebook size (up to network implementation). One could further consider bundling of all 1 ms HARQ Ack to a single bit in case dynamic codebook size is configured. Whether to apply this bundling or not can be configured.

Proposal 3 In case of PUCCH/sPUSCH or PUSCH/sPUSCH collision, apply carrier bundling of PDSCH HARQ-ACK on 2os sPUSCH if configured.

No agreement has been made so far on how to solve the PUSCH/sPUCCH collision. In case of collision between PUSCH and sPUCCH, there are two alternative solutions:

· Alternative 1 is to follow the general principle like other collision cases, that is to prioritize the delay-sensitive service and transmitting sPUCCH while dropping PUSCH transmission. In the case that PUSCH carries control information, HARQ-ACK is piggybacked on sPUCCH while the other UCI is dropped.    

· Alternative 2 is to drop sPUCCH and transmit PUSCH to make the resource usage more efficient. If sHARQ-ACK is scheduled for sPUCCH, then it should be carried by PUSCH after dropping sPUCCH. In this case, a new rule on how to carry sHARQ-ACK on PUSCH needs to be defined. When defining the rule, one should aware of the following aspects: HARQ-ACK of PDSCH may be carried by PUSCH; there might be more than one sPUCCH transmissions in this subframe; extra delay may be introduced on decoding sHARQ-ACK etc. In addition, if sPUCCH carries only sSR, special handling maybe needed for this collision case.       

Considering the time constraint to finish this WI, alternative 1 is preferred due to its simplicity and alignment with other collision case handling.
Proposal 4 In case of PUSCH and sPUCCH collision, the UE should attempt to drop/stop as soon as possible (up to UE implementation) whole/remaining transmission of PUSCH and transmit sPUCCH. In the case PDSCH HARQ-ACK carried on PUSCH, piggyback it on sPUCCH. 
For both PUCCH/sPUCCH and PUSCH/sPUCCH collision cases, whether to bundle HARQ-ACK of PDSCH before mapping onto sPUCCH or not is an open issue. For 7os sPUCCH, spatial bundling of PDSCH HARQ-ACK is done when configured. For 2os sPUCCH, at least spatial bundling of PDSCH HARQ-ACK is done always. In addition, carrier bundling could be applied if configured. Considering that these collisions are not supposed to occur frequently, ensuring good sPUCCH performance should be prioritized over PDSCH performance. So, we would be open to further consider bundling of all 1 ms HARQ Ack to a single bit in case dynamic codebook size is configured. Whether to apply this bundling or not can be configured.

Proposal 5 In case of PUCCH/sPUCCH or PUSCH/sPUCCH collision, apply carrier bundling of PDSCH HARQ-ACK on 2os sPUCCH if configured.

Another aspect that has not yet been agreed in the current sPUCCH/PUCCH collision is to handle SR. At the previous RAN2 meeting, it was agreed that:
	In the case of overlapping occasions of sPUCCH and PUCCH, it is left up to UE implementation which of sPUCCH or PUCCH SR resources to send SR on when SR can be sent on both PUCCH and sPUCCH.  In case of non-overlapping SR occastions, the UE can transmit on the earliest SR occasion.  The UE doesn’t transmit on both sPUCCH and PUCCH simultaneously.   


Hence, a UE could choose to send the SR on PUCCH in the case PUCCH and sPUCCH overlap in the same subframe. However, in this case the physical layer will drop PUCCH and transmit sPUCCH as per above quoted agreements. In this case the UE will map the 1 ms HARQ bits to sPUCCH but there is no equivalent agreement on SR. In order not to have additional delays on SR handling, it is proposed to also remap the positive SR to sPUCCH in case of collision.
Proposal 6 In case of collision between PUCCH and sPUCCH in the same subframe on a given carrier for a UE, SR of PUCCH (if present) is transmitted on sPUCCH
Another open issue of remapping 1 ms UCI to sTTI related to HARQ is how to handle the potential ambiguity on the total number of HARQ bits from 1 ms and sTTI operation (see agreement on PUCCH/sPUCCH above). Today, the number of HARQ bits for 1 ms are either determined based on a fixed codebook size or a dynamic codebook size. Using a fixed codebook size will report the feedback for the configured carriers, in which case the reported number of HARQ bits are the same, irrespective of the carriers being scheduled. Using a dynamic codebook size instead reports the scheduled carriers, in which case the determination of the HARQ bits is dependent on the UE detecting the carriers being scheduled. In this case, DAI functionality is used to limit the risk that the UE does not report the correct number of carriers. 
In case fixed codebook size is used for 1 ms operation, and in case of collision where 1 ms HARQ is mapped to sTTI, there will be no ambiguity in the number of HARQ bits reported if the fixed codebook size of 1 ms is always included in sTTI.
Proposal 7 If fixed codebook size is configured for 1 ms operation, and 1 ms HARQ is transmitted on sTTI due to 1ms/sTTI collision, HARQ bits reflecting the fixed codebook size is always included in the sTTI transmission
In case dynamic codebook size is used for 1 ms, and in case of collision where 1 ms HARQ is mapped to sTTI, there could be ambiguity on the number of 1 ms HARQ bits reported in sTTI. However, the more 1 ms carriers that are scheduled, the higher the probability that DAI is detected in several carriers and that a correct bitmap can be constructed by the UE. In contrast, if a small number of carriers are configured the risk of not detecting 1 ms HARQ and hence not mapping it to sTTI is increased. But, in case of a small number of carriers configured, the network can instead configure fixed codebook size for the operation in which case any ambiguity is resolved. Hence, there is no strong motivation to enhance existing mechanisms to resolve any ambiguity between the UE and the network regarding the HARQ bits reported in case of TTI/sTTI collision.

Observation 1 There is no strong motivation to enhance existing mechanisms to resolve any ambiguity between the UE and the network regarding the HARQ bits reported in case of TTI/sTTI collision.
2.2 UL carrier aggregation with different UL TTI lengths on different carriers

At RAN1#90, RAN1 made the following agreement related to allowing different UL TTI lengths across PUCCH groups. As noted in the agreement, the power allocation is still to be decided upon which is the subject of this section.

Agreement:
· RAN2 specification should allow for different UL sTTI lengths to be configured for the serving cells across different PUCCH groups for which sTTI operation is configured. Such a configuration might be restricted in RAN1 specifications later on.

· NOTE: Power allocation and applicable band combinations for this case is FFS

· NOTE: No specific optimization for power allocation is intended

In case of concurrent UL transmissions with different TTI lengths on different carriers, power variation may occur during the UL transmission on one carrier if transmission on another carrier is started in the middle of the first carrier’s transmission (as depicted in Figure 1), at least if the carriers would go through the same PA. In addition to this, phase coherency over the longer transmission might be lost with power variations in the middle. 

Observation 2 Power variations in the same PA during the transmission of one carrier might lead to transient periods and phase discontinuities, having significant impact on demodulation performance.

In case of separate transmit chains, the situation is different, but there is still a relation between them, since the UE is limited to a total transmit power across all antenna connectors (PCMAX).
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Figure 1: Power variation in the middle of a slot UL TTI due to the transmission of overlapping 2os UL TTI

In the following, it is assumed that separate transmit chains are used by the UE when transmitting across different PUCCH groups, considering that the above-mentioned power allocation issues in Figure 1 should be avoided. This is also a proposed restriction if multiple TTI lengths are to be allowed across PUCCH groups.

Observation 3 To minimize impact on implementation and specification work, the possibility of different sTTI lengths in different PUCCH groups should only be considered for the case that they are mapped to different transmit chains in the UE

It is further assumed that:

1. The signal power transmitted through each transmit chain should remain unchanged across the (s)TTI duration. This is to avoid possible impact to the phase, and possibly the amplitude, causing issues in demodulation.

2. The signal power per carrier should be unchanged over the TTI for the same reasons as in 1).

Observation 4 To avoid impact to phase coherency and amplitude variations the signal power transmitted through each transmit chain should remain unchanged over the (s)TTI transmitted as well as the power allocated to each carrier

If sTTI:s are overlapping in time in the UL, it would help if the UE could calculate its power allocation before starting the transmission to comply with 1) and 2) above, but this can be challenging, and would have to assume a certain processing capability of the UE, which at this point can be assumed to be out of the scope of the WI (see the Annex for more details).

In case the UE is not aware of the overlapping allocations (the time to recalculate its power allocation/PCMAX is not enough), an option could be to assume that the UE does not know about the later overlapping transmissions, and the power allocation is performed by ensuring at least a level of guaranteed power for each carrier. The same procedure is used in Dual connectivity power guarantee procedure for MCG and SCG.
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Figure 2: DC power allocation procedure (left), example of TTI, sTTI required power (middle), outcome of a DC-like power allocation for sTTI (right)

In case of sTTI/sTTI or sTTI/TTI overlapping, without the UE being aware of the overlapping shorter allocation, it should be considered that the shorter transmission is typically considered of higher importance, as well as more frequently being in a coverage limited scenario. Hence, there is an interest to reserve a large part of the power for the guaranteed power for sTTI. However, if the eNB would allocate a large portion of the guaranteed power to sTTI, the TTI power would be largely sub-optimum in case no sTTI transmission would occur in the end in the subframe. Hence, these two allocation strategies are in direct conflict with each other.

Observation 5 Using a DC-like power allocation scheme between PUCCH TTI lengths would likely result in a sub-optimum allocation of power for the TTI transmissions

At the same time, compared to the DC-case, the eNB would be in control of the simultaneous scheduling of a long TTI and a shorter TTI and would preferably avoid scheduling a UE being power limited resulting in the above-mentioned problems. In DC-case, an extension to the power allocation was needed because both the UE and the eNB were not aware in a timely manner of concurrent scheduling decisions in carriers belonging to another cell group. In the sTTI case, only the UE may not process fast enough to take appropriate actions from the received scheduling on different UL carriers. The same eNB is taking the scheduling decisions for the UL carriers with long TTI and the UL carriers with shorter TTI. The eNB should preferably schedule fewer UL carriers if the UE is power limited. It should be noted that a DC like power allocation will prevent the eNB to schedule a single UL carrier with full power. With DC like power allocation, an UL transmission cannot use more than the guaranteed power + the shared power. 

Observation 6 If an UL CA UE becomes power limited, the number of UL carriers scheduled is typically reduced to ensure sufficient quality on the scheduled carriers
Observation 7 A DC-like power allocation scheme does not allow UL transmission with full power on a carrier (for power-limited UEs)
In case the UE is not power limited, and assuming the different TTI lengths are mapped to different transmit chains (separate PA for each TTI length transmitted), it should be no issue to mix TTI lengths if simply allowing the calculated output power to be used in the respective PA.

If the network still has scheduled TTI and sTTI, or, sTTI of different lengths on different carriers, resulting in power limitation, a simple approach could be taken to save the more important transmissions. In order to not become power limited, either all carriers of the lower prioritized TTI length can be dropped, or just enough carriers not to be power limited.

The above reasoning can be summarized as follows:

Proposal 8 In case the UE is not power limited, simultaneously transmitting different TTI lengths on different carriers are supported if the different TTI lengths are mapped to different Tx chains

Proposal 9 In case the UE becomes power limited when simultaneously transmitting different TTI lengths on different carriers two options are considered

a)   all carriers of longer TTI are dropped, or 
b) at least the number of carriers of the longer TTI for the UE to no longer be power limited is dropped
If following Proposal 8 and Proposal 9, the power allocation would be optimum for the case of mixing TTI lengths in case the UE is not power limited, and it would be under network control to prevent a power limited situation to occur through proper scheduling. Still, if it occurs, the UE would have a procedure to handle it. If proposal 9.b) is preferred, the UL carriers of long TTI to drop first are the ones with the lowest priority, e.g. carriers with PUSCH without UCI dropped before the carrier with PUCCH.
2.3 HARQ process handling when switching from sTTI to 1ms TTI operation
At RAN1#90 sharing of asynchronous HARQ processes between sTTI and 1ms TTI was agreed as follows.

Agreement:
Support HARQ process sharing between TTI and sTTI

· The sharing is only possible for asynchronous HARQ processes, i.e. not supported for legacy processing time synchrounous UL HARQ processes
· If configured with sTTI on a CC:

· the HARQ ID field size in the DL assignments of PDSCH on USS for legacy and reduced processing time is the same as for sPDSCH assignments 

· the HARQ ID field size in the UL grants on USS for reduced processing time is the same as for sPUSCH grants

· The re-transmission of a TB with another (s)TTI length is possible if:
· The number of codewords of the HARQ process is not larger than supported by the respective sTTI length
· The TB size of a codeword is not larger than X. X is FFS and may be sTTI length dependent.
· FFS other restrictions
For short TTI operation, a minimum timing between n+4 and n+8 was captured in [2], meaning that 16 HARQ processes would be needed. The minimum timing for the 2os sTTI operation is likely to be larger than n+4 due to the fixed component of the processing delay that do not scale linearly with the TTI length. This means that DCI for sTTI operation will likely contain a HPN field of 4 bit for the HARQ process allowing thus the scheduling of up to 16 HARQ processes. According to the above agreement, the DCI field for HARQ process ID for PDSCH and asynchronous PUSCH will be of 4 bits.
Proposal 10 16 HARQ processes are supported for short TTI 

When switching from 1ms TTI to short TTI, some scheduling restrictions are needed to make sure that the retransmission of a TB can be carried out properly on the shorter TTI length. The number of codewords has been agreed as one restriction. In addition, the TB size can be restricted so as to ensure that the processing of the TB can be done within the shorter timeline that comes with a shorter TTI length. One way to ensure this is to restrict the TBS of the initial transmission (that occurs on 1ms TTI) to the maximum TBS supported by the short TTI length.

Observation 8  The re-transmission of a TB with another (s)TTI length should be possible if the TBS of the initial transmission is limited to the maximum TBS supported by the TTI length used after the TTI length switch
2.4 Soft buffer considerations

A UE can be served alternately with sTTI and 1ms TTI on a subframe basis but a simultaneous transmission or reception of sTTI and 1ms TTI in the same subframe is not a scenario targeted for sTTI operation. Therefore, there is no need to increase the overall soft buffer requirements in 3GPP TS 36.306 as also has been agreed in RAN1#88bis. 
Consider that there is the same number of HARQ processes for sTTI and 1ms TTI and that these HARQ processes are shared for the 1ms TTI and sTTI operation. In this case, the soft buffer memory corresponding to a given HARQ process can remain the same, independently if the HARQ process was scheduled using a 1ms TTI or using a sTTI. When scheduled over a 1ms TTI, the HARQ process will certainly carry a larger TBS but the UE can dimension the soft buffer memory for a given HARQ process based on the expected TBS for the 1ms TTI. 
The number of soft channel bits nSB that shall be stored upon decoding failure of a code block is defined in 3GPP TS 36.213 section 7.1.8. For convenience, the equation is copied here. The definition of each parameter can be found in the mentioned specification.
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The right component of the min operation represents the number of soft bits in case of an equal repartition of the overall soft buffer memory of a UE (as given in 3GPP TS 36.306) over the DL HARQ processes, the MIMO layers and the serving cells. The number of DL HARQ processes is actually bounded by a constant 
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= 8. So, even in FS2 configuration with more than 8 HARQ processes, the soft channel bits are stored assuming a total soft buffer partitioning for at most 8 HARQ processes. 
The same principle could be applied for short TTI and 1ms TTI with 16 HARQ processes, thus requiring no change to the specified soft channel bits storage. 
Observation 9 If HARQ processes are shared among 1ms TTI and sTTI, no change is required to the already specified soft channel bits storage 
3 Conclusion

In section 0 we made the following observations: 

Observation 1
There is no strong motivation to enhance existing mechanisms to resolve any ambiguity between the UE and the network regarding the HARQ bits reported in case of TTI/sTTI collision.
Observation 2
Power variations in the same PA during the transmission of one carrier might lead to transient periods and phase discontinuities, having significant impact on demodulation performance.
Observation 3
To minimize impact on implementation and specification work, the possibility of different sTTI lengths in different PUCCH groups should only be considered for the case that they are mapped to different transmit chains in the UE
Observation 4
To avoid impact to phase coherency and amplitude variations the signal power transmitted through each transmit chain should remain unchanged over the (s)TTI transmitted as well as the power allocated to each carrier
Observation 5
Using a DC-like power allocation scheme between PUCCH TTI lengths would likely result in a sub-optimum allocation of power for the TTI transmissions
Observation 6
If an UL CA UE becomes power limited, the number of UL carriers scheduled is typically reduced to ensure sufficient quality on the scheduled carriers
Observation 7
A DC-like power allocation scheme does not allow UL transmission with full power on a carrier (for power-limited UEs)
Observation 8
The re-transmission of a TB with another (s)TTI length should be possible if the TBS of the initial transmission is limited to the maximum TBS supported by the TTI length used after the TTI length switch
Observation 9
If HARQ processes are shared among 1ms TTI and sTTI, no change is required to the already specified soft channel bits storage


Based on the discussion in section 0 we propose the following: 
Proposal 1
Apply joint coding of PDSCH HARQ-ACK and sPDSCH HARQ-ACK when HARQ-ACK of PDSCH needs to be transmitted on sPUSCH.
Proposal 2
In case of PUCCH/sPUSCH or PUSCH /sPUSCH collision, apply at least spatial bundling of PDSCH HARQ-ACK on 2os sPUSCH always and only if configured for 7os sPUSCH.
Proposal 3
In case of PUCCH/sPUSCH or PUSCH/sPUSCH collision, apply carrier bundling of PDSCH HARQ-ACK on 2os sPUSCH if configured.
Proposal 4
In case of PUSCH and sPUCCH collision, the UE should attempt to drop/stop as soon as possible (up to UE implementation) whole/remaining transmission of PUSCH and transmit sPUCCH. In the case PDSCH HARQ-ACK carried on PUSCH, piggyback it on sPUCCH.
Proposal 5
In case of PUCCH/sPUCCH or PUSCH/sPUCCH collision, apply carrier bundling of PDSCH HARQ-ACK on 2os sPUCCH if configured.
Proposal 6
In case of collision between PUCCH and sPUCCH in the same subframe on a given carrier for a UE, SR of PUCCH (if present) is transmitted on sPUCCH
Proposal 7
If fixed codebook size is configured for 1 ms operation, and 1 ms HARQ is transmitted on sTTI due to 1ms/sTTI collision, HARQ bits reflecting the fixed codebook size is always included in the sTTI transmission
Proposal 8
In case the UE is not power limited, simultaneously transmitting different TTI lengths on different carriers are supported if the different TTI lengths are mapped to different Tx chains
Proposal 9
In case the UE becomes power limited when simultaneously transmitting different TTI lengths on different carriers two options are considered
a)
all carriers of longer TTI are dropped, or
b)
at least the number of carriers of the longer TTI for the UE to no longer be power limited is dropped
Proposal 10
16 HARQ processes are supported for short TTI
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5 Annex

In Figure 3, the minimum expected time in the case of UL sTTI operation of both 2os and 7os is illustrated. The minimum timing between the UL grant for 2os before starting the transmission of the 7os sTTI is illustrated by dashed arrows.

However, the actual minimum timing will be impacted by the assigned TA and potentially the maximum received time difference (MRTD) allowed between carriers (not considered below). 
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Assuming for example a max TA of 67 us, the remaining processing time to recalculate the PCMAX/power allocation for the UE would be roughly 76 us. It could be noted that the transient period and MRTD could have an additional impact to this figure, which would further reduce it.

With a N+6 timing it looks from the figure that the time window would be longer for the PCMAX/power allocation recalculation, but this is not true in case the max TA is increased accordingly (which is a possible solution being currently discussed in RAN1).

In case the UE has time to decode the sPDCCH, and based on its content recalculate PCMAX/power allocation, and perform baseband power control and RF power control the procedure can be simple and optimum in the sense that the UE is aware of all information required. 

From discussions in RAN1 and RAN4 to this point, it seems such an assumption cannot be made.
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Figure 3: sTTI combination 2+7 in UL (assuming N+4 or N+6 timing for sTTI)
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