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Agreements:
· For MSF DCI format 4B, utilise the current 2-bit SRS triggering field; include SRS subframe indication in the SRS parameter set configuration
· For MSF DCI format 0B, existing SRS triggering bit and 1 additional bit are used for SRS triggering and subframe indication
· The 4 states are defined in specs as no triggering, first, second or last subframe

For DCI format 4B, it has been agreed to include SRS subframe indication in the SRS parameter set configuration, and the current 2-bit SRS triggering field is reused to trigger one of the SRS parameter set (including the subframe indication).  However, exactly how the SRS subframe indication in the SRS parameter set configuration is defined was not discussed. In this contribution, we discuss the detailed solution and propose an approach that would greatly increase the flexibility of the signaling.

SRS Subframe Indication for Format 4B

For SRS triggered by format 4B (multi-subframe scheduling), it is natural to define the location of SRS subframe as relative to the first subframe of the multi-subframe scheduling burst.

Proposal 1: Location of SRS subframe is determined relative to the first subframe of the multi-subframe scheduling burst.

Following proposal 1, the most straightforward way is to define the SRS subframe indication in the SRS parameter set configuration as subframe location relative to the first subframe of the multi-subframe scheduling burst. The possible set of values would be {0, 1, 2, 3}, with a maximum of 4 subframes in a multi-subframe scheduling grant.
The SRS subframe indication is semi-statically configured via RRC, but the actual number of subframes scheduled is dynamic depending on the scheduling decision. With N_sf = 4, the actual number of subframes scheduled in one UL grant can vary from 1 to 4. So mismatch could happen between the configured SRS subframe indications and the actual number of scheduled subframes:
· The value in the higher-layer configured SRS subframe indications could be larger than the actual number of scheduled subframe. In this case, these values would be invalid configurations and cannot be used. This would reduce the number of valid configurations. Since there are only 3 states for triggered SRS (with the 4th states being no SRS triggering), any invalid configuration would result in less flexibility.
· As an example, in case of N_sf = 4, the SRS subframe indications in the 3 states are 0, 1, 3 respectively. If the actual number of schedules subframes is 1, 2, 3, or 4, the number of valid configurations is 1, 2, 2, or 3, respectively. It is an obvious drawback that we cannot take full advantage of the total number of SRS parameter set configurations available.
Fortunately, this can be avoided by introducing a simple modulo operation. Instead of directly taking the absolute value in the higher-layer configured SRS subframe indication in a SRS parameter set, a modulo operation with respect to the number of the scheduled subframes is added on top so that any SRS subframe indication in a SRS parameter set is always a valid configuration. To be more specific, if the value of the SRS subframe indication is x, the UL subframe location for SRS transmission is given by
n = mod (x, the number of scheduled subframes).

The following example is provided to further illustrate how it works and show the benefit. In this example, the UE is configured with 3 SRS parameter sets.
· SRS parameter set 1 including parameter x indicating SRS transmission in the 1st PUSCH subframe (x=1), IFDMA-comb1, cyclic shift1, etc.
· SRS parameter set 2 including parameter x indicating SRS transmission in the 2nd PUSCH subframe (x=2), IFDMA-comb2, cyclic shift2, etc.
· SRS parameter set 3 including parameter x indicating SRS transmission in the 3rd PUSCH subframe (x=3), IFDMA-comb3, cyclic shift3, etc.
Consider a multi-subframe scheduling grant that schedules 2 subframes. If there is no modulo operation, SRS parameter set 3 would be an invalid parameter set, and the eNB cannot use set 3 to trigger SRS. But with modulo operation, as shown in Figure 2, set 3 would trigger SRS transmission in the 1st subframe. So this easily allows all 3 sets of parameters to be usable independent of the number of scheduled UL subframes.
In addition, if the eNB wants to trigger SRS transmission in the 1st subframe, it has two sets of parameters to choose from, set 1 or set 3 (could have different comb or different cyclic shift). This provides additional flexibility in choosing the SRS resource e.g. to allow better coordination among users, which also increases the flexibility in eNB scheduling.


Figure 2: SRS triggering example with modulo operation

This appears to be a simple implementation that can greatly increase the signaling flexibility, which in turn can increase the flexibility in eNB scheduling. Therefore we propose:

Proposal 2: For SRS triggered by MSF DCI format 4B, the SRS subframe location relative to the first subframe of the multi-subframe scheduling burst is given by
n = mod (x, the number of scheduled subframes),
where x is the value of the SRS subframe indication in the SRS parameter set configuration.


Conclusion
In this contribution, we have discussed the detail of the SRS triggering signaling in the SRS parameter set for DCI Format 4B and proposed the following:  
Proposal 1: Location of SRS subframe is determined relative to the first subframe of the multi-subframe scheduling burst.
[bookmark: _GoBack]Proposal 2: For SRS triggered by MSF DCI format 4B, the SRS subframe location relative to the first subframe of the multi-subframe scheduling burst  is given by
n = mod (x, the number of scheduled subframes),
where x is the value of the SRS subframe indication in the SRS parameter set configuration.
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