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Discussion and Decision
1. Issue with TDD SRS Hopping on 2 Consecutive UpPTS Symbols (UE-specific SRS configuration ISRS=0, TSRS=2ms)
RAN4 [1, section 6.3.4.2] has defined the Transmit ON/OFF SRS time mask for single SRS transmission as shown in Figure 1 with the ON measurement period defined as the mean power over the entire symbol duration excluding any transient period. The transient duration provides a settling time while the UE make power and frequency resource transitions between the two SC-FDMA symbols at the slot boundary. The transmit power is expected to vary (e.g. ramp up/down) during the transient duration and thus the power requirements are not applied during the transient duration.

Note that the transient period is outside the single SRS transmission duration of one SRS SC-FDMA symbol to limit impact on SRS quality/multiplexing capacity.
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Figure 1:  PRACH and SRS ON/OFF time mask ( Figure 6.3.4.2-1 of [1] )

Further, RAN4 has defined a 40us transient period at a slot boundary within a sub-frame in the case of Intra-sub frame frequency hopping (PUCCH, PUSCH) as shown in Figure 2. 
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Figure 2: Transmission power template (Figure 6.3.4.3-1 of [1]).

In case of TDD 2ms UE-specific SRS periodicity, UE-specific SRS configuration ISRS=0 (transmission on both symbols of the UpPTS), and SRS frequency hopping enabled, a similar 40us transient period at the boundary between the two UpPTS SC-FDMA symbols is needed as shown in Figure 3. 
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Figure 3:  UpPTS SRS ON/OFF time mask for two consecutive symbol transmission with frequency hopping.  

Unlike the single SRS transmission time mask in Figure 1 where the transient period is outside the single SRS SC-FDMA, the transient period in Figure is during >25% of the SRS symbol resulting in inter-subcarrier leakage between SRS transmissions from different UEs thereby reducing the multiplexing capacity of a given SRS symbol. Further, any power transients during SRS transmissions severely limit the ability of eNodeB to use SRS for channel estimation. Thus, such power transients during the SRS symbol limits the use of TDD UE-specific SRS configuration ISRS=0.
The power transients and transient duration during SRS transmissions can be avoided by using the same frequency resources in both UpPTS symbols.

2. Possible Options for SRS transmission on two consecutive symbols
Option 1:  No RAN1 Specifications change
A 40us transient period at the boundary between the two UpPTS SC-FDMA symbols is defined in RAN4 (Figure 3) in case of SRS frequency hopping is enabled and UE-specific SRS configuration ISRS=0.
It is up to eNB implementation to handle the power transients and associated SRS multiplexing/channel quality degradations. 

Option 2:  No SRS frequency hopping between the two UpPTS symbols 

This requires a RAN1 TS 36.211 specification change. No power transients and transient duration during SRS transmissions is needed by using the same frequency resources in both UpPTS symbols. No degradation to SRS multiplexing capacity and SRS channel estimation quality.
Motorola has proposed a CR in RAN1 if this behaviour is preferred where the UE-specific SRS transmissions counter nSRS for TDD 2 ms SRS periodicity and UE-specific SRS configuration ISRS=0 is updated to be the same value on the both UpPTS symbols. 
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