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1. Introduction
At the last 62bis meeting, it has been agreed as below,

· DCI Format 4

· 2 or 3 new bits indicate 3 or 7, respectively, sets of RRC-configured aperiodic SRS transmission parameters

· 1 state indicates no aperiodic SRS activation

· FFS for exact RRC-configured aperiodic SRS parameters

· E.g. cyclic shift, comb, bandwidth, position
· DCI Format 0 

· 1 new bit (RRC-configured) indicates aperiodic SRS activation

· Aperiodic SRS activation is not supported in UE Common Search Space

And in this meeting the following remaining issues will be discussed and decided

· DCI Format 0 

· If the bit is activated, 1 code-point indicates whether aperiodic SRS transmission is based on parameters

· If the code-point is validated, the following is configured via the DCI Format 0 
· Baseline is no data Tx in this mode of operation

· FFS if data Tx is allowed in this mode of operation

· FFS which code-point

· FFS which/how aperiodic SRS transmission parameters are configured (e.g. carrier indication, PRB allocation, BW position, etc.)

· Target conclusion at next meeting

· Otherwise,

· Configured via RRC (a single set of parameters)
· Rel-8 SRS hopping mechanism is supported for both DCI format 0 and 4

· The hopping pattern defines the SRS bandwidth position in a sub-frame.
In this contribution, we propose RRC-configured ASRS parameter settings for aperiodic SRS signaling via DCI fomat4. Additionally, we propose ASRS signaling via DCI format0 specifically for dynamic configuration and also propose ASRS triggering from DL assignment.
2. Discussion
2.1. Aperiodic SRS signaling via DCI foramt4
In the agreements from the last RAN1 #62bis meeting, DCI format4 is used for SRS triggering and it will include 2 or 3 new bits for RRC-configured aperiodic SRS parameters sets. Those aperiodic SRS parameters which should be transmitted for aperiodic SRS configuration would include cyclic shift, transmission comb, SRS bandwidth, frequency position and antenna configuration, etc. If all the configuration parameters are included in the 3 sets or 7 sets, there could be inevitable restriction on SRS resource allocation due to the limited combination of the configuration parameters. Thus, it would be preferable to include only a part of parameters in the RRC-configured sets which would be indicated via the indicator in DCI foramt4, and the other parameters could be transmitted by a RRC signaling or could be implicitly assigned. This implicit assignment could be based on the UE’s condition such as antenna configuration and can provide flexibility in ASRS resource allocation. As an example for the implicit assignment, SRS bandwidth could be derived from the transmission power on each antenna and frequency position could be set based on the load balancing to minimize the collision of resource allocation. Thus dynamic SRS resource allocation can be feasible with RRC-configured aperiodic SRS parameter sets by aid of the implicit assignment.
To address what parameters are to be included in DCI format4 in RRC-configured sets, we propose two alternatives. Firstly, we suggest that cyclic shift could be included. In case of 2-bit size of RRC-configured sets, it would be hard to include more than one aperiodic SRS parameter. At lease to our view, cyclic shift is appropriate for dynamic allocation. In case of 3-bit size, it is possible to transmit additional aperiodic SRS parameters such as transmission bandwidth or antenna configuration, etc. Secondly, we suggest that cyclic shift and/or SRS bandwidth and/or antenna configuration could be transmitted from DCI format4. If the resources are shared between periodic UEs and aperiodic UEs, there could be a collision between them. To avoid this, the RRC-configured set could include a control indicator which gives priority to aperiodic SRS transmission.
Proposal

· In 2-bit case, the RRC-configured ASRS parameter set should include cyclic shift.

Proposal

· In 3-bit case, the RRC-configured ASRS parameter set should include cyclic shift and/or transmission bandwidth and/or antenna configuration.

2.2. Aperiodic SRS signaling via DCI format0
For aperiodic SRS activation, it has been agreed that a new bit will be inserted in DCI format0. However it still remains to decide whether the aperiodic SRS configurations should be transmitted dynamically by PDCCH or be transmitted semi-statically by RRC. If there are more UEs who want to transmit aperiodic SRS and more aperiodic SRS transmission via multiple antennas, dynamic SRS resource allocation would become critical for system performance.
For aperiodic SRS configuration, a discussion point would be that one codepoint in DCI format0 could switch the usage of UL grant, that is, between an uplink assignment and aperiodic SRS configuration. Considering the pros and cons of dynamic SRS resource allocation using UL grant, it is desirable that the codepoint should not have any influence or change on the information fields. If a new bit indicates aperiodic SRS activation in UL grant, the format type information would be known. Thus, the type flag field to tell format0/format1A would become available for the codepoint for the switching. When the DCI format0 is used for aperiodic SRS configuration without data transmission, the codepoints in the field of resource allocation and/or MCS and redundancy version could also be used for the information of SRS parameters such as bandwidth, frequency position, cyclic shift, transmission comb, antenna configuration etc.
Proposal

· The format type flag field for format0/forma1A could be used for the codepoint which indicates whether the UL grant includes the aperiodic SRS configuration parameters.

Proposal

· In case of no data transmission, the field of resource allocation and/or MCS and redundancy version could be used for aperiodic SRS configuration.

2.3. Aperiodic SRS triggering via DL assignment
The aperiodic SRS triggering via DL assignment has several advantages. It could minimize the overhead on the PDCCH, reduce the latency of aperiodic SRS triggering, and give more chances for DL transmission to exploit the channel information via channel reciprocity in TDD[3].
Because it has been agreed that a new bit will be inserted in DCI format0 for aperiodic SRS activation, the DCI format1A would also need to have a new bit which could also be used to indicate aperiodic SRS activation just as format0. However, it remains to decide whether any other DL DCI formats should include the activation bit since it could increase the complexity of blind detection. On the other hand, if all DCI formats include the activation bit, it would increase the overhead. To address these issues, we propose a signaling method of utilizing codepoints in DL grant. All the downlink DCI grant formats have the new data indicator(NDI) field and redundancy version(RV) field. If NDI indicates a new transmission, RV implicitly represents ‘0’, namely RV field has a meaning only with re-transmission as combining information. We suggest that the redundancy version field could be used for aperiodic SRS triggering in the new transmission. This method will not make a change of the size of DL DCI formats. Also, since all DCI formats for downlink assignment have NDI and RV fields, we do not need to select certain DCI formats for triggering.

Proposal

· Redundancy version field in DL grant could be used for aperiodic SRS triggering 
3. Conclusion
We propose the following:
Proposal 1

· In 2-bit case, the RRC-configured ASRS parameter set should include cyclic shift

Proposal 2
· In 3-bit case, the RRC-configured ASRS parameter set should include cyclic shift and/or transmission bandwidth and/or antenna configuration.

Proposal 3
· The format type flag field for format0/forma1A could be used for the codepoint which indicates whether the UL grant includes the aperiodic SRS configuration parameters.
Proposal 4
· In case of no data transmission, the field of resource allocation and/or MCS and redundancy version could be used for aperiodic SRS configuration.

Proposal 5
· Redundancy version field in DL grant could be used for aperiodic SRS triggering 
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