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Introduction
A new Rel.14 WI “SRS Carrier Based Switching for LTE [1]” was approved at RAN#71 in March 2016. In RAN1#86 meeting, the following was agreed [2].

Agreements:

· Down selection from TPC command options:
· Option 1: by UL grant DCI 0/4 (with cross-carrier indication)
· Option 2: by DL DCI (with cross-carrier indication)
· Option 3: by group DCI
· Adopt Option 3 and only apply to SRS-only CC without PUSCH
· Joint group DCI for triggering and TPC
· FFS: Number of bits for each UE and the meaning for the states of the field
· Introduce RNTI for the group
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 this contribution, we give our views on joint group DCI design.
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Joint group DCI design
For aperiodic SRS transmission, according to current specification it can be triggered by DL grant using DCI format 1A/2B/2C/2D or UL grant using DCI format 0/4. On the DL-only SCells, UL grant triggered SRS transmission is not possible. For DL grant triggered SRS transmission, one bit SRS request field is used for triggering aperiodic SRS transmission, it is possible PUCCH colliding with the SRS transmission on the same subframe for non-UL CA UEs. Thus the group DCI is introduced to avoid the collision and to trigger the SRS transmission before DL data scheduling.

Regarding the TPC command for SRS, according to current specification TPC command in DCI format 0/4 and 3/3A are used for PUSCH power control, and TPC command in DCI format 1A/1B/1D/1/2A/2/2B/2C/2D and 3/3A are used for PUCCH power control. DCI format 0/4 cannot be used for SRS-only CC without PUSCH. For the TPC command in DL grant, with current specification, only TPC command with DAI=1 in Pcell is used for power control, other TPC commands are interpreted as ARO. Thus TPC command in DL grant is not suitable for SRS power control either. The DCI format 3/3A can’t re-used directly, as no PUSCH or PUCH transmission on SRS-only CC. The group DCI was agreed for aperiodic SRS triggering, this DCI is the similar as the DCI format 3/3A for group of UEs, thus the TPC command can be included in the group DCI to save the control signalling. 
The joint group DCI can be shared by multiple UEs, which is similar as the DCI format 3/3A. To avoid an increase UE blind decoding number, the size of joint group DCI shall be same as DCI format 3/3A.

Proposal 1: The size of joint group DCI is the same as the size of DCI format 3/3A.

For joint group DCI, it need to investigate first how many bits are required for one SRS switching carrier. 
· 1 or 2 bits for TPC command
It is similar as DCI format 3/3A, 1bit corresponds to DCI format 3A, 2bits correspond to DCI format 3. Different capacity is provided. 
· 2 bits for aperiodic SRS triggering, each carrier is configured with three sets of SRS parameters.

It provide the eNB flexibility to trigger SRS switching with different parameters.

· 3bits CIF

3bits carrier indicator field would increase the overhead of group, and decrease the number of group triggered UEs. Therefor 3 bits CIF is not needed. SRS-witching-RNTI and tpc-index can be used to enable SRS group triggering without overhead increase.
Proposal 2: 1 or 2bits for SRS TPC command and another two bits for aperiodic SRS triggering are allocated to one SRS switching carrier in joint group DCI. Cross-carrier SRS group triggering is not explicitly indicated in the group DCI.
From signalling perspective, SRS-switching-RNTI and tpc-index need to be introduced and signalled via the higher layer signalling. There are two options to enable cross carrier power control for group TPC commands and cross carrier aperiodic SRS triggering in joint group DCI.
· Option 1: SRS switching capable UE is configured with multiple SRS-switching-RNTIs and tpc-indices, each SRS-only carrier has a corresponding SRS-switching-RNTI and a tpc-index.
· Option 2: SRS switching capable UE is configured with one SRS-switching-RNTI and each SRS-only carrier is configured with one tpc-index. 
Both options have no overhead increase comparing with introducing CIF. Option 1 could increase the PDCCH false detection probability with multiple SRS-switching-RNTIs. With option 2, eNB could trigger SRS transmission for serval UL carriers for a capable UE, if UE could not transmit SRS on multiple carriers at the same time, simple rule can be defined thus that UE can transmit SRS in one carrier then switching to another carrier. Therefore, option 2 is preferred.

Proposal 3: SRS switching capable UE is configured with one SRS-switching-RNTI and each UL carrier is configured with one tpc-index by higher layer signaling. 
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Conclusion
In this contribution, we discussed the joint group DCI design for SRS switching. Based on our analysis, the following proposals are made.
Proposal 1: The size of joint group DCI is the same as the size of DCI format 3/3A.

Proposal 2: 1 or 2bits for SRS TPC command and another two bits for aperiodic SRS triggering are allocated to one SRS switching carrier in joint group DCI. Cross-carrier SRS group triggering is not explicitly indicated in the group DCI.
Proposal 3: SRS switching capable UE is configured with one SRS-switching-RNTI and each UL carrier is configured with one tpc-index by higher layer signaling. 
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