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Introduction
In 3GPP RAN1#87, the following were agreed for DMRS based semi-OL transmission and CSI reporting [1].
Agreement: 
· For the purpose of CSI derivation, the UE assumes option 1 with a single DMRS beam semi-statically configured by codebook subset restriction
· The single DMRS beam, which is the same for both ports 7&8, is indicated in the i2 field of codebook subset restriction 
· DMRS based semi-open-loop transmission is introduced within existing transmission mode, i.e. TM9/10
· Configured by RRC signalling
· Semi-open-loop PDSCH transmissions are scheduled only using existing DCI formats 2C/2D with a new DMRS port indication table
· FFS whether semi-open-loop transmission is only with C-RNTI or also with SPS-C-RNTI
· Working assumption: Semi-open-loop is only specified for rank-1/2, unless there is quick consensus on an extension to rank 3/4 in RAN1#88. 
In this contribution, we further discuss the remaining issues with DMRS based semi-open-loop transmission including the orphan RE, DMRS table and applicability for SPS-RNTI.
Discussion
Orphan RE
In [2] the orphan RE issue for DMRS based SFBC transmission was discussed with the following options.
· Option A:  1 orphan RE per allocated RB 
· Option B:  1 orphan RE in the last allocated RB (if number of allocated RB is odd)
· Option C: 1 orphan RE in the last allocated RB of every block of continuous RB allocation with an odd RB number
The difference of the three options is the overhead of the orphan RE. For option 1, there is 1 orphan RE per allocated RB thus with the largest overhead. For option B and C, the overhead of the orphan RE is reduced but it may require the RE pair for SFBC precoding across two RBs which is different from the existing RE mapping for CRS based SFBC transmission. In other words, the DMRS based SFBC scheme cannot reuse the same implementation as the CRS based SFBC transmission. Additionally, if an SFBC block is mapped to two RBs the same precoder shall be used in order to maintain the same channel on the two REs. If the two RBs are not on the same RB bundling set it may not be valid to assume the same precoder. There is also performance issue when one SFBC block is spanned across two RBs since interference can vary across two RBs and the effective SINR on the two REs of one SFBC block will be different. UE cannot assume the same interference for two REs of one SFBC block when performing channel estimation which will increase the UE implementation complexity by applying different channel estimation algorithms for the SFBC block in the same RB or across two RBs.
Proposal 1: For RE mapping for DMRS based SFBC transmission, a pair of RE of the SFBC block cannot span across 2 RBs or across more than 3 subcarriers in the frequency domain same as the legacy. 
Although the overhead of the orphan RE of option A is a little large, the eNB can boost the transmission power of the DMRS by using the power of the orphan RE. It can improve the channel estimation performance which is essential for DMRS based SFBC transmission. Because the SFBC transmission is associated with two DMRS ports the transmission power of each DMRS port is reduced by 3dB. Therefore, the DMRS channel estimation performance is the limitation factor. Using the power boosting for DMRS will improve the channel estimation performance to compensate the overhead of the orphan RE. 
Another issue for the orphan RE is the location in the RB. According to [2], the location of the orphan RE is fixed corresponding to DMRS ports 9/10 of the last DMRS CDM group. If there is any concern on the flexibility it is possible to consider a higher layer configurable location for the orphan RE. At least the presence of the orphan RE can be configured by the higher layer signaling. 
Proposal 2: The presence of the orphan RE can be configured by higher layer signaling. If configured, there is one orphan RE per allocated RB and the DMRS will be power boosted. 
DMRS table for semi-OL
Based on the last meeting agreement, the DMRS based semi-open-loop transmission can be supported with the existing transmission mode, e.g, TM 9/10. A new DMRS table for port indication is thus needed for the semi-OL transmission. Since only rank 1/2 are supported for the semi-OL transmission according to the agreed WA, an exemplary of the DMRS signaling table is provided below.
Table I: Antenna port(s), scrambling identity and number of layers indication
	One Codeword:
Codeword 0 enabled,
Codeword 1 disabled
	Two Codewords:
Codeword 0 enabled,
Codeword 1 enabled

	Value
	Message
	Value
	Message

	0
	1 layer, port 7-8, nSCID=0
	0
	2 layers, ports 7-8, nSCID=0

	1
	1 layer, port 7-8, nSCID=1
	1
	2 layers, ports 7-8, nSCID=1



For new DMRS table, one remaining FFS issue is the applicability to SPS-RNTI. In our view there is no reason not to support the SPS-RNTI. Since the new DMRS table requires only 1 bit for DMRS port indication, the DCI format size for 2C/2D is changed. If the new DMRS table does not support SPS-RNTI, it may imply that only DCI format 1A can be used for SPS RNTI if UE is configured with DMRS based semi-OL transmission. This may not be acceptable. 
Proposal 3: Adopt Table 1 for DMRS port indication for semi-OL transmission. Support semi-OL transmission for both C-RNTI and SPS-RNTI. 
Conclusions
In this contribution, we present our views on the remaining issues with DM-RS based semi-open-loop transmission. We propose:
Proposal 1: For RE mapping for DMRS based SFBC transmission, a pair of RE of the SFBC block cannot span across 2 RBs or across more than 3 subcarriers in the frequency domain same as the legacy. 
Proposal 2: The presence of the orphan RE can be configured by higher layer signaling. If configured, there is one orphan RE per allocated RB and the DMRS will be power boosted. 
[bookmark: _GoBack]Proposal 3: Adopt Table 1 for DMRS port indication for semi-OL transmission. Support semi-OL transmission for both C-RNTI and SPS-RNTI. 
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