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1
Introduction
Email discussions took place between RAN1#58bis and RAN1#9 on remaining details of the downlink control signalling for Dual-layer Beamforming. The following is a list of items that was covered or raised by the discussions

1) For both C-RNTI and SPS C-RNTI cases, the necessity and application scenarios of additional low-overhead DCI format? if needed, possible design of the low-overhead DCI format?
2) Fallback transmission signaling and scheme in the case of w/o or w/ of additional low-overhead DCI fomat?
3) When PDCCH and PDCCH are configured by SPS C-RNTID, is it necessary to have dynamic antenna port indication in fallback mode?
4) When PDCCH and PDCCH are configured by SPS C-RNTID, can we agree that antenna port indication follow the C-RNTI case in normal mode?
5) Additional issue raised by Philip on the possibility of signalling a power offset between DMRS and data.
2 
Discussion
2.1
For both C-RNTI and SPS C-RNTI cases, the necessity and application scenarios of additional low-overhead DCI format, as well as possible design of the low-overhead DCI format?
The following table summrizes the expressed viewpoints on necessity of low-overhead DCI format. 

	Company
	Comment

	Motorola
	

	CATT
	Low-overhead DCI format is not supported in Rel-9. Cell-edge UEs can be configured in transmission mode 7 where DCI format 1A/1 is used, which has smaller overhead than DCI forma 2B.   

	Huawei
	For C-RNTI we think it is sufficient to use format 1A with TxD as fallback mode and format 2B in the normal mode. 

Any re-interpretation of 1A to support single layer BF would need further evaluation. So we suggest to keep it as simple as possible also taking into account the short time left to finalize R9.

For SPS-RNTI, we prefer to use format 1A for single layer beamforming. In this case, if the antenna port indication is needed, we prefer to use the reserved bit in 1A as specified in 36.213 section 9.2.

	ZTE
	For C-RNTI, considering the short frame for R9, we think it is unnecessary to have any low-overhead DCI format. Thus, we suggest to use DCI Format 1A with TxD in fallback mode and DCI Format 2B in the normal mode as agreed in the last meeting. For SPS C-RNTI, according to the final chairman's notes in #58b, we propose to use DCI Format 1A with single layer BF in the fallback mode and DCI Format 2B with single layer BF in the normal mode.

	Samsung
	This part seems to have been agreed as no low-overhead format is needed

	Panasonic
	In release 10 of MU-MIMO or CoMP, we see the need of low-overhead DCI format for cell edge operation. On the other hand, we don’t see much need in the context of release 9 dual-layer beamforming.


From the view expressed above before the deadline set for this issue, chairman propose that we consider it agreed that a new format is not specified, considering most companies prefer not to define such an additional low-overhead format in Rel-9.
Agreement: No additional low-overhead DCI format in Rel-9 is needed for Dual-layer Beamforming.
2.2
Fallback transmission signalling and scheme in the case of w/o or w/ of additional low-overhead DCI format?
The following table summrizes the expressed views in fallback transmission signalling and scheme.
	Company
	Comment

	Motorola
	

	CATT
	For both C-RNTI and SPS C-RNTI with DCI format 1A, TxD is used.

	Huawei
	No additional low-overhead DCI format needed. Reusing format 1A for both C-RNTI and SPS-RNTI

	ZTE
	In our proposal, 2B is used in the C-RNTI case to indicate the antenna port. With SPS-RNTI we think that a single low overhead format based on 1A is sufficient

	Samsung
	1A with TxD for C-RNTI, 1A with single-layer beamforming for SPS-RNTI.  I thought this was also captured in previous meeting’s Chairman’s note.

	Panasonic
	With the capability of dual-layer beamforming, the need to change transmission mode is relatively less to compare with release 8. It is one potential operation to apply Tx-div with transparent manner as implementation option of eNB e.g. CDD using format 1A. We are also fine to use normal Tx-div by DCI format 1A for 2/4 CRS and single-antenna port for 1 CRS.


Based on the agreement of item 1, this item will only need to focus on the fall back transmission signalling and scheme in the case of w/o low-overhead DCI format, i.e., only consider DCI format 1A and DCI format 2B for the fall back transmission, following which and the discussion above, for PDCCH and PDSCH configured by C-RNTI, it seems that all companies agreed that DCI format 1A and SFBC based TxD should be used for fall back mode signalling and corresponding transmission scheme. However, for PDCCH and PDSCH configured by SPS C-RNTI, there are some divergence on the signalling and corresponding scheme when fall back, though some views conflict with Chairman’s notes as Samsung pointed. It is difficult to adopt channel dependent single layer beamforming when needing fall back, and instead of which, channel independent single layer beamforming, e.g., CDD based TxD alike methods, maybe adopted if we insist on single layer beamforming for falling back transmission scheme in SPS C-RNTI case, however, with the additional 12 REs overhead of DMRS port associated with single layer beamforming compared with SFBC based TxD, it maybe rational to deduce SFBC based TxD is more robust than channel independent single layer beamforming. 
Proposal:  
Option 1: Reconsider the signaling and corresponding transmission scheme for fallback transmission mode as PDCCH and PDSCH configured by SPS C-RNTI, based on which, for both C-RNTI and SPS C-RNTI case, DCI format 1A with SFBC based TxD is adopted as fallback transmission signaling and corresponding transmission scheme.

Option 2: For fallback mode, DCI format 1A with SFBC based TxD for C-RNTI cased, and DCI format 1A with single-layer beamforming for SPS C-RNTI case.
2.3
When PDCCH and PDCCH are configured by SPS C-RNTI, is it necessary to have dynamic antenna port indication in fallback mode?
The following table summrizes the expressed views on “dynamic antenna port indication” in fallback mode.
	Company
	Comment

	Motorola
	For PDCCH and PDSCH configured by SPS C-RNTI single-layer beamforming DCI format based on 1A agreed in Miyazaki, we think it would be useful to provide full flexibility on indicating the antenna port and the scrambling sequence initialization scID (instead of "assuming to be zero" ) which are the main elements of Rel-9 DL BF. This can be achieved (same size as 1A) by,
    a. Remapping the Localized/Distributed VRB flag bit and using localized VRB only. Distributed VRB is quite unlikely to be used for single-layer beamforming
    b. CRC mask similar to DCI format 0

	CATT
	Given our preference in question 2, TxD is used with DCI format 1A, which does not require dynamic antenna port indication 

	Huawei
	We have no strong view, but we think it can be realized as indicated above

	ZTE
	Since we agreed to use DCI format 1A and 2B to support single layer BF in the fallback and normal mode respectively in SPS C-RNTI case, and dynamic antenna port indication is needed in the normal mode, so it is necessary to have dynamic antenna port indication in the fallback mode. In the fallback mode, the reserved bit in DCI Format 1A as specified in 36.213 section 9.2 is a good choice to indicate the antenna port. It will not have noticeable impact on system performance.

	Samsung
	For fallback mode, we see some benefit of indicating the port ID, if 1A with single-layer beamforming is used for SPS-RNTI.   This is especially the case since we have agreed to have scrambling ID to be 0 for all transmissions signaled by 1A – meaning that if the same DRMS is used in a MU-MIMO transmission the DMRS will always collide.    If we do not want to add states in 1A to indicate antenna port dynamically, we may consider the use UE-specific semi-static configuration.

	Panasonic
	Dynamic port indication for SPS C-RNTI is possible by format 2B. We don’t see the specific need of that for fallback mode.


Flow up the discussion in item 2, I would like list 2 corresponding options
Proposal: 
Option 1:  No dynamic antenna port indication is needed as TxD is used with DCI format 1A
Option 2: In the case of SPS C-RNTI, reinterpret reserved bit in DCI format 1A for dynamic antenna port indication or semi-static configuration of antenna port indication as single layer beamforming is used with DCI format 1A in fallback mode.

2.4
When PDCCH and PDCCH are configured by SPS C-RNTI, can we agree that antenna port indication follow the C-RNTI case in normal mode?
The following table summrizes the expressed views on the port indication 
	Company
	Comment

	Motorola
	agree that the antenna port information follows the decision for the C-RNTI case

	CATT
	We think MU-MIMO may not be suitable for SPS services. Hence, antenna port indication is not necessary for SPS C-RNTI with DCI format 2B. Considering same UE behavior for C-RNTI and SPS C-RNTI with DCI format 2B, we are OK to use the same principle for C-RNTI and SPS C-RNTI with DCI format 2B, including antenna port indication, etc. A side note is that dual layer transmission for SPS is not supported in Rel-9. In other words, either antenna port 7 or 8 shall be used for SPS C-RNTI with DCI format 2B.

	Huawei
	In our proposal, 2B is used in the C-RNTI case to indicate the antenna port. With SPS C-RNTI we think that a single low overhead format based on 1A is sufficient

	ZTE
	We suggest that the antenna port indication in DCI Format 2B in SPS C-RNTI case should follow the C-RNTI case in the normal mode.

	Samsung
	For normal 2B based transmissions, we can simply reuse what has been agreed for C-RNTI, and there is no need to turn off the port indication in 2B for the case of SPS C-RNTI.

	Panasonic
	Agreed.


From the discussion, in normal transmission, it is confirmed by all companies that antenna port indication in DCI format 2B in SPS C-RNTI case should follow the C-RNTI case 
Proposal: In normal transmission mode, the port indication in SPS C-RNTI case follows the decision of C-RNTI case.
2.5      One additional issues raised by Philip
In the email discussion, the possibility of signalling a power offset between DMRS and data (e.g. 1 bit to indicate a choice between 0dB and 3dB) are raised. They think it seems that the main use case would be in co-scheduling of Release 9 and Release 10 UEs where the DMRS for the Rel-9 and Rel-10 UEs were configured to occupy different REs. According to anticipated DMRS designs for Rel-10, in such a case there would be no Rel-10 signals transmitted in the same REs as the Rel 9 DMRS. Therefore the Rel-9 DMRS could be power boosted while still maintaining the same total power per RE (from all transmitted layers) across the PRB. At the same time, Philip kindly point out that of course, such a scenario may not occur very frequently, so it may be that the additional complexity is not considered worthwhile for Release 9, but at least the possibility could be discussed (for both format 2B and a possible compact format).

Proposal: Considered the additional complexity in Rel-9 and infrequent use case, it is proposed to suspend this issue in Rel-9.
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