3GPP TSG RAN WG1 Meeting #87	                                   R1-1611429
Reno, U.S.A., 14th - 18th November 2016
Source: 	ZTE, ZTE Microelectronics
[bookmark: OLE_LINK7]Title:	Further discussion on enhancements for DMRS-based Semi-Open-Loop Transmission
[bookmark: Source]Agenda Item:	6.2.2.2
[bookmark: DocumentFor]Document for:	Discussion and Decision

1. Introduction
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]In RAN1 #86bis, the DMRS-based Semi-Open-Loop Transmission has been discussed [1]. The detailed agreements are as follows. 
· [bookmark: OLE_LINK18]Denote the modulation symbol index as i, RE-level PDSCH processing for semi-open-loop MIMO is based on DMRS ports 7/8
·  Rank-1: Tx diversity
· Rank-2:  co-phasing cycling
· For the purpose of CSI feedback, UE assumes the following beamforming on port 7/8 (to N CSI-RS ports) 
· Dual-stage codebook:  W(j)= W1W2(j) 
· W1: 	 wideband i1 (e.g. grid of beams) of rank-2 
· Rank-1 (options to be downselected at RAN1#87): 
· Option 0: SFBC without defined cycling pattern (e.g. codebook subset restriction applicable to i2, and/or hybrid A+B CSI (with second eMIMO type associated with single-stage codebook), and/or Class B)
· Option 1: SFBC only + fixed beam selection
· Option 2: SFBC + per-N-PRB-pair cycling with defined cycling pattern
· Rank-2 (options to be downselected at RAN1#87)
· Option 0:  without defined cycling pattern  (e.g. codebook subset restriction applicable to i2, and/or hybrid A+B CSI (with second eMIMO type associated with single-stage codebook), and/or Class B) 
· Option 1: fixed beam selection
· Option 2:  per-N-PRB-pair cycling with defined cycling pattern 
· If the CQI reporting is configured to be based on the Single-stage codebook: W(j) 
· 2 CSI-RS ports:  identify matrix (i.e. no PMI feedback)
· 4 CSI-ports:  Per-PRB-pair cycling of W(j), where W(j) = Ck, k=mod(j,4)+12, Ck denotes the rank-2 precoding matrix of index k 
[bookmark: OLE_LINK1]In this contribution, we discuss the approach to enhance DMRS-based semi-open-loop transmission with hybrid CSI.
2. Discussion on DMRS-based semi-open-loop transmission with hybrid CSI
In RAN1 #86bis[1], non-transparent schemes are agreed to support DMRS-based semi-OL transmission. RE-level PDSCH processing for semi-open-loop MIMO is based on DMRS ports 7/8 with Tx diversity for rank 1 and co-phasing cycling for rank 2. However, the method for beam cycling on DMRS ports is not decided yet. Among 2 options, Option 0 can use hybrid CSI to do beam cycling without defining cycling pattern. In this section we discuss how hybrid CSI is used to calculate CQI for semi-OL transmission.
Hybrid CSI


Figure 1 Hybrid CSI for Semi OL 
Table 1 CSI feedback for hybrid CSI used for semi-OL
	
	CSI of 1st eMIMO Type
	CSI of 2nd eMIMO Type

	Hybrid CSI
	RI/i1 or i11+i12
	CQI(wideband CQI and/or subband CQI)


[bookmark: OLE_LINK2]With hybrid CSI, eNB can implement the precoding used in the BF CSI-RS flexibly based on the partial PMI feedback from Class A eMIMO-Type. The procedure of hybrid CSI used for semi-OL is shown in Fig.1, and the CSI feedback content for the two eMIMO-Types is shown in Table 1. As shown in Fig.1, eNB configures Class A feedback in the 1st eMIMO-Type and only i1/RI is reported. eNB uses the reported beams on the BF CSI-RS with the same cycling pattern as DMRS. Specifically, the cycling beam, which is W(j)=W1*W2(j), can be applied on the different ports/resources of BF CSI-RS in the jth RB of the 2nd eMIMO-Type. Then UE can estimate the equivalent channel based on BF CSI-RS, which is the same equivalent channel on DMRS. Specifically, in j-th RB, the channel matrices based on BF CSI-RS ports 15 and 16 as well DMRS ports 7 and 8 are  and. Hence  can also reflect the beam cycling used on DMRS ports. Moreover, as the RE-level co-phasing cycling pattern is specified, accurate CQI for each RB can be calculated. Then UE can combine the CQI for each RB to a wideband/subband CQI and report to eNB. Therefore, for hybrid CSI, UE can calculate and report accurate CQI without specifying the RB-level cycling pattern for DMRS ports.
Based on the above discussion, we have the following proposal for the semi-OL transmission with hybrid CSI.
Proposal 1: For hybrid CSI used in semi-OL, CSI of the 2nd eMIMO-Type just contains CQI.
Proposal 2: DMRS based Semi-OL Transmission needs to calculate accurate CQI based on hybrid CSI, SFBC for rank 1 and specified RE-level co-phasing cycling pattern for rank 2.

Comparison among different beam cycling options 
Three options on RB-level beam cycling are compared in Table 1.
Table 1 Comparison among Option 0-2
	Scheme
	Pros
	Cons

	Option 0
without defined cycling pattern,e.g. Class A+Class B
	Do not need to specify beam cycling pattern, i.e., low spec impact
Achieve diversity gain by beam cycling
Be able to acquire accurate CQI
	Hybrid CSI is required

	Option1
fixed beam selection
	Do not need to specify beam cycling pattern, i.e., low spec impact
	Cannot achieve diversity gain

	Option2
per-N-PRB-pair cycling with defined cycling pattern
	Achieve diversity gain by beam cycling
Be able to acquire accurate CQI
	Need to specify cycling pattern for different port layout, port number and codebook config, i.e., large spec effort


Based on the above analysis, Option 0 can achieve diversity gain and accurate CQI calculation with very low spec impact due to the fact that hybrid CSI with Class A and Class B has already been agreed. Hence we have the following proposal.
Proposal 3: Adopt Option 0 with hybrid CSI.

3. Enhancement on bundling size
Based on the above description of non-transparent schemes, RE-level operation is required. Specifically, the precoding granularities of PDSCH and DMRS are not the same, e.g., RE/REG-level precoder cycling is employed for PDSCH, but RB/RBG-level for DMRS.
In current spec, the bundling sizes of DMRS and PDSCH are the same with the same signaling to indicate the bundling state and granularity. However, as the precoding granularities are different for the non-transparent scheme, the bundling sizes and granularities for PDSCH and DMRS should be different. Hence to achieve better joint detection performance among multiple resources, bundling should be enhanced, e.g., introduce bundling signaling for PDSCH and DMRS respectively.
Proposal 4: For non-transparent semi-OL, bundling should be enhanced, e.g., introduce bundling signaling for PDSCH and DMRS respectively.
4. Conclusions
In this contribution, we discuss potential schemes for DMRS based semi-OL transmission.  Based on the discussion, we have the following proposals. 
Proposal 1: For hybrid CSI used in semi-OL, CSI of the 2nd eMIMO-Type just contains CQI.
Proposal 2: DMRS based Semi-OL Transmission needs to calculate accurate CQI based on hybrid CSI, SFBC for rank 1 and specified RE-level co-phasing cycling pattern for rank 2.
Proposal 3: Adopt Option 0 with hybrid CSI.
Proposal 4: For non-transparent semi-OL, bundling should be enhanced, e.g., introduce bundling signaling for PDSCH and DMRS respectively.
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