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1. Introduction
In RAN#71 a new work item (WI) named SRS Carrier Based Switching for LTE [1] was introduced. The objective of this WI is to support SRS transmission in CC with no UL transmission. In this contribution we present our views on the DCI design for SRS switching.
In RAN1#86 the following agreements were reached:

Agreements:
· For A-SRS, trigger is carried in:
· DL scheduling DCI and group DCI
· Group DCI is only used for SRS-only CC without PUSCH

· In addition to all existing parameter configurations
· In case the UE supports multiple switching-from CCs, selected by
· Option 1: rule(s) defined
· Option 2: RRC configuration

2. Triggering in DL DCI
In legacy LTE SRS can be triggered by a downlink grant only for some transmission modes. In the current specification, the presence of SRS trigger in the DCI is as follows:
Table 1 DCI formats and presence of SRS trigger bit
	DCI format
	Presence of SRS trigger

	1
	No

	1A
	Yes

	1B
	No

	1C
	No

	1D
	No

	2
	No

	2A
	No

	2B
	Yes

	2C
	Yes

	2D
	Yes


Since there are no UL grants for the SRS-only CC, the only way to trigger SRS in these carriers is by the use of the DL DCI (or by the group DCI, alternatively). Thus, we propose to add the SRS trigger field to all DL DCI for the case of SRS switching.
Proposal 1: Introduce the SRS trigger in all downlink grants monitored in UE specific search space (additional SRS field for DCI 1/1B/1C/1D/2/2A). These additional fields only apply for the case of SRS-only CC.
3. Design of group DCI
In RAN1#86 it was agreed to introduce a new DCI to enable group triggering of SRS and power control. This group DCI should be transmitted in the common search space, since it is intended for a group of UEs. Thus, the new DCI is transmitted in the common search space of the PCell or pScell.
Proposal 2: The new group DCI is transmitted in the common search space of the PCell or pScell.
In order not to increase the UE complexity, this new DCI should not result in an increased number of PDCCH blind decodings. Similar to DCI 3/3A, we propose that this grant has the same size as DCI 0 mapped to the common search space, so that only an additional CRC check is necessary.
Proposal 3: The new group DCI does not increase the number of blind decodings (follows the same size as DCI 0 in CSS).
The group DCI should support the following:
· Trigger SRS in multiple UEs: In general, the eNB may be interested in triggering SRS from multiple UEs simultaneously. Having the possibility to do this in a single grant reduces the overhead and increases the eNB scheduling flexibility.
· Trigger multiple CC for each UE: If a UE is configured with multiple DL CC it may be useful to trigger SRS in all of them. In this case, the trigger should also include the order in which the different CC are sounded, if necessary.
· Transmit power control information for different CC: Different CC may need different power control adjustments, so separate configuration should be configured for these.
Proposal 4: The group DCI supports the following:
· Triggering SRS from multiple UEs
· Triggering multiple CC for each UE
· Transmit power control, separate for different carriers
For the case of a large number of carriers (up to 31 CC may be used for SRS switching), it may not be feasible to introduce a bitmap for SRS triggering. Also, triggering only one CC per UE may be not flexible enough. An intermediate approach is to configure different sets of SRS CC (similar to CSI feedback triggering), and the group grant would trigger one of them. Thus, the process would be as follows:
1. UE is RRC configured with one or more SRS-RNTIs for SRS triggering
2. For each SRS-RNTI, the RRC message contains one or multiple groups of CC, e.g.:
· Group 1: {CC2, CC3}
· Group 2: {CC4, CC5, CC6, CC2}
· Group 3: {CC2}
· Group 4: {CC6}
3. The UE monitors DCI with SRS-RNTI(s) (has received information about position in grant by RRC). The grant contains 2 bits to trigger one of these (alternatively we can use 3 bits, one to signal if the trigger is active or not)
A similar configuration can be followed for power control, i.e., for each triggered group one or more power control fields may be introduced in the group grant. Alternatively or additionally, DCI 3/3A may be used to provide power control to all or a subset of the carriers.
Proposal 5: The procedure to trigger SRS with group DCI is as follows:
· The UE is RRC configured with one or more SRS-RNTIs
· For each SRS-RNTI, the UE is configured with multiple groups of CCs for SRS triggering
· The DCI triggers one of the groups

4. Summary
In this contribution we provided our views on the design of DCI for SRS switching. Our proposals are as follows:
Proposal 1: Introduce the SRS trigger in all downlink grants monitored in UE specific search space (additional SRS field for DCI 1/1B/1C/1D/2/2A). These additional fields only apply for the case of SRS-only CC.
Proposal 2: The new group DCI is transmitted in the common search space of the PCell or pScell.
Proposal 3: The new group DCI does not increase the number of blind decodings (follows the same size as DCI 0 in CSS).
Proposal 4: The group DCI supports the following:
· Triggering SRS from multiple UEs
· Triggering multiple CC for each UE
· Transmit power control, separate for different carriers
Proposal 5: The procedure to trigger SRS with group DCI is as follows:
· The UE is RRC configured with one or more SRS-RNTIs
· For each SRS-RNTI, the UE is configured with multiple groups of CC for SRS triggering
· The DCI triggers one of the groups
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