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Introduction
In RAN1#58bis, for transmission mode 8, DCI format 2B has been agreed to support both single-layer and dual-layer beamforming for C-RNTI configuration case. And the following issues are still open for further decision:
· The transmission method(s) associated with low-overhead DCI format, if defined, is FFS, for both C-RNTI and SPS C-RNTI configuration cases.

· For DCI format 2B in SPS C-RNTI configuration case, DMRS port indication should follow the decision for C-RNTI configuration or not.

In this paper, we give our views on these remaining issues.
Discussion
For the transmission method(s) associated with low-overhead DCI format (named as DCI format 1A’ in the paper), the following options exist:
· DCI format 1A’ is used to support transmit diversity or single-layer beamforming only. Or
· DCI format 1A’ is used to support both transmit diversity and single-layer beamforming.

For option 2, we see the main challenge comes from increased signaling requirements. If dynamic switch between two schemes need to be supported, the following signaling options turn to be necessary for DCI format 1A’:

· Dynamic switch between two schemes – 1 bit.

· DMRS port indication – 1 bit.

· Scrambling ID selection indication – 1 bit.

Obviously, these requirements will be challenging for DCI format 1A’ design, especially by taking chairman’s notes (‘same size as DCI format 1A’) into account. In [1], some methods have been discussed for signaling capacity provision in DCI format 1A’. And, it’s also pointed out that each method has its negative impacts as follows:

· CRC mask: signaling bit is provided via CRC mask.
· Corresponds to reduced CRC protection length and reduced number of C-RNTIs.

· Negative impact to false positive probability.
· Implicit indication: e.g., indicates transmission scheme/DMRS port information via the position of PDCCH in the search space.

· Additional scheduling constraint is introduced.

· Re-interpret LVRB/DVRB flag bit: assume localized VRB assignment for single-layer beamforming, and distributed VRB assignment for Tx diversity. And use flag bit for additional signaling.
· Fixed VRB assignment method for transmit diversity/single-layer beamforming.

· Only 1-bit signaling capacity is available.
From signaling capacity constraint and simplicity point of view, we propose:
Proposal: For transmission mode 8, DCI format 1A’ is used to support transmit diversity only or single-layer beamforming only.

Based on above proposal, the following options are available for DCI format 1A’ design:
Option 1: 
· DCI format 1A’ is associated with transmit diversity for C-RNTI configuration.

· DCI format 1A’ is associated with single-layer beamforming for SPS C-RNTI configuration.

· For single-layer beamforming, scrambling ID is high-layer configured or fixed in the specs.
· For single-layer beamforming, DMRS port is high-layer configured or fixed in the specs. Or, indicated via LVRB/DVRB flag bit re-interpretation (i.e. localized VRB assignment only for single-layer beamforming).
Option 2: 

· DCI format 1A’ is associated with single-layer beamforming for both C-RNTI and SPS C-RNTI configuration.

· For single-layer beamforming, scrambling ID is high-layer configured or fixed in the specs.

· For single-layer beamforming, DMRS port is high-layer configured or fixed in the specs. Or, indicated via LVRB/DVRB flag bit re-interpretation.

Option 3: 

· DCI format 1A’ is associated with transmit diversity for both C-RNTI and SPS C-RNTI configuration.

· No change for DCI format 1A.

In addition, another proposal from our side is:

Proposal: In transmission mode 8, for DMRS port indication in DCI format 2B in SPS C-RNTI configuration, it’s natural to follow the decision for C-RNTI configuration case.

Conclusions
For transmission mode 8, we propose:

· DCI format 1A’ is used to support transmit diversity only or single-layer beamforming only.

· For DRS port indication in DCI format 2B in SPS C-RNTI configuration, it’s natural to follow the decision for C-RNTI configuration case.
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