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1. Introduction

This document discusses open issues on CSI-related features for Rel-13 eMTC [1] – [4] and provides summary based on the discussion.
2. Open Issues on Aperiodic CSI reporting
2.1
Subframes for aperiodic CSI reporting triggered by RAR
The subframe(s) which is used for aperiodic CSI reporting remains unclear when the RAR triggers aperiodic CSI reporting and also sets UL delay field to “1” [1], [3]. The potential solution to this issue is to postpone aperiodic CSI reporting by the number of repetitions for Msg. 3 PUSCH.

	Company
	Comments

	NTT DOCOMO
	Postponing aperiodic CSI reporting by the number of repetitions for Msg. 3 PUSCH is fine.

	Samsung
	Postpone by the number of Msg3 repetitions 

	Panasonic
	Is the proposal that Msg.3 PUSCH itself is transmit without UL delay field but additional PUSCH carrying aperiodic CSI reporting by the number of repetition for Msg.3 PUSCH? Or to postpone Msg.3 PUSCH itself containing aperiodic CSI by the number of repetitions?

	Lenovo
	Postpone the Msg3 transmission by the number of Msg3 repetitions, when the UL delay is set to 1 in the RAR. This behavior is common irrespective whether there is A-CSI or not with the Msg3 transmission.

	Ericsson
	Postpone aperiodic CSI reporting by the number of repetitions for Msg. 3 PUSCH

	Nokia Networks, ALU, ASB
	Postpone by the number of repetitions for Msg. 3.

	InterDigital
	Postpone by the number of Msg3 repetitions

	LG
	We consider some discussion is necessary to understand the benefits of UL delay handling differently from legacy. Our understanding of UL delay is to defer PUSCH transmission to the next available UL subframe. 

	Intel
	We share the view from Lenovo.

	Sony
	Postpone by the number of Msg3 repetitions 

	QC
	Postpone aperiodic CSI.


Proposal 1: 

Postpone the Msg3 transmission by the number of Msg3 repetitions, when the UL delay is set to 1 in the RAR. This behavior is common irrespective whether there is A-CSI or not with the Msg3 transmission.
2.2
Number of UE selected narrow-bands and the corresponding indication for Mode 2-0

The number, M, of UE selected narrow-bands and the corresponding indication of the NB index have not been clarified [1], [4]. Also, the case when the frequency-hopping is not activated needs to be clarified [1]. Companies are encouraged to provide their views below.
	Company
	Comments

	NTT DOCOMO
	When 2 narrow bands are available, M = 1 and 1-bit indication are preferred 
When 4 narrow bands are available, M = 2 and 3-bit indication are slightly preferred. However, M = 1 and 2-bit indication are also fine.

When frequency-hopping is not available, only one CSI reporting is needed and no indication is required.

	Samsung
	No need for M>1 for LC/CE UEs and no need for different M depending on number of configured narrowbands. M=1 suffices (and reduces signaling overhead / number of repetitions). For indication, the legacy approach suffices.
When FH is not configured for MPDCCH, a LC/CE UE reports only one CQI (wideband = sub-band)

	Panasonic
	We support DOCOMO view.

	Lenovo
	M=1 and 2 bits are used to indicate the selected narrowband.

	Ericsson
	Support DOCOMO’s view with minor change:
· When 2 narrow bands are available, M = 1 and 1-bit indication
· When 4 narrow bands are available, M = 1 and 2-bit indication.
· When frequency-hopping is not configured for MPDCCH, only one CSI reporting, since wideband CQI = sub-band CQI.

	InterDigital
	Support Ericsson’s proposal

	LG
	If the proposal is to indicate which NB to send aperiodic CSI trigger, we prefer to use the same bits regardless of 2 or 4 narrowbands configured (i.e., M = 1 with 2 bits are used for narrowband indication). In case, frequency hopping is not configured, subband CQI = wideband CQI. In case, frequency hopping is not configured, subband CQI = wideband CQI.

	Intel
	Agree with Ericsson’s suggestion.

	Sony
	Support Ericsson’s proposal

	QC
	Same view as DOCOMO. The narrowbands used for MPDCCH are used for feedback, so the corresponding indication is based on this number.


Proposal 2: 

· When frequency-hopping is configured for MPDCCH, and

· when 2 narrow bands are available, M = 1 and 1-bit indication
· when 4 narrow bands are available, M = 1 and 2-bit indication.

· When frequency-hopping is not configured for MPDCCH, only one CSI reporting, since wideband CQI = sub-band CQI.

2.3
Aperiodic CSI reporting for TM6

It is pointed out in [3] that aperiodic CSI reporting for TM6 is not clear. The potential solution to this issue is to apply mode 2-0 similar to the other TMs.
	Company
	Comments

	NTT DOCOMO
	Mode 2-0 is applied to TM6.

	Samsung
	Mode 2-0 is supported for TM6

	Panasonic
	Mode 2-0 is applied.

	Lenovo
	Mode 2-0 is applied to TM6

	Ericsson
	Mode 2-0 is applied to TM6

	Nokia Networks, ALU, ASB
	Mode 2-0 is applied to TM6

	InterDigital
	Mode 2-0 is used

	LG
	Mode 2-0 is applied

	Intel
	OK with proposal.

	Sony
	Mode 2-0 is applied to TM6

	QC
	Support Mode 2-0 for TM6.


Proposal 3: Mode 2-0 is applied to TM6.
3. Open Issues on Periodic CSI reporting

3.1
Applicability of Rel-12 4 Tx codebook
In [4], it is proposed that Rel-12 4-Tx codebook shouldn’t be applied to Rel-13 eMTC. Companies are encouraged to provide their views below.
	Company
	Comments

	NTT DOCOMO
	Not so strong view, but it is also OK to keep this feature.

	Samsung
	OK to not apply Rel-12 4-Tx codebook for LC/CE UEs

	Lenovo
	Rel-13 LC/CE UE does not support the Rel-12 4-Tx codebook. 

	Ericsson
	Agree with the proposal (Rel-12 4Tx codebook is not supported by Rel-13 eMTC Ues)

	Nokia Networks, ALU, ASB
	Agree with the proposal.

	InterDigital
	No need to support Rel-12 4Tx codebook.

	LG
	Okay not to support Rel-12 4Tx codebook

	Intel
	No need to support Rel-12 4Tx codebook

	Sony
	OK to not apply Rel-12 4-TX codebook for LC/CE UEs

	QC
	Do not support 4-Tx codebook for device simplicity.


Proposal 4: Rel-12 4-Tx codebook is not applied to LC/CE UEs
4. Open Issues on CSI-Reference Resources

4.2
Subframe for CSI reference resource
The subframe for CSI reference resource needs to be clarified [2], [4]. The potential solution to this issue is that the last subframe for the CSI reference resource is defined as n-nCQI_ref  where n-nCQI_ref  is equal to or greater than 4. 
	Company
	Comments

	NTT DOCOMO
	We are fine to define the last subframe for the CSI reference resource as n-nCQI_ref  where n-nCQI_ref  is equal to or greater than 4.

	Samsung
	Since a LC/CE UE measures CSI over RPDSCH subframes, it is clear that at subframe n the CSI reference resource is the RPDSCH previous valid subframes starting from valid subframe n-nCQI_ref , nCQI_ref >=4.

	Panasonic
	The definition of CSI reference resource is used for the test that the assigned PDSCH satisfy certain BLER target based on reported CQI. Therefore, CSI reference resource itself is what Samsung wrote. i.e. the RPDSCH previous valid subframes starting from valid subframe n-nCQI_ref , nCQI_ref >=4.
As same as Rel.12 LTE, how many subframes are used for the actual measurement is up to UE implementation. If one subframe measurement satisfy the performance requirement, such implementation is also allowed.

	Lenovo
	The last subframe should be a valid CSI reference subframe with nCQI_ref >=4.

	Ericsson
	CSI reference resource is a set of RmaxPDSCH consecutive valid  downlink or special subframes where the last subframe of the CSI reference resource is subframe n-nCQI_ref, nCQI_ref >=4

	Nokia Networks, ALU, ASB
	Agree to define the last subframe for the CSI reference resource as n-nCQI_ref  where n-nCQI_ref  is equal to or greater than 4.

	LG
	Agree to define the last subframe for the CSI reference resource as n-nCQI_ref  where n-nCQI_ref  is equal to or greater than 4.

	Intel
	Fine with proposal

	Sony
	Agree to define the last subframe for the CSI reference resource as n-nCQI_ref  where n-nCQI_ref  is equal to or greater than 4.


Proposal 5: Define the last subframe for the CSI reference resource as n-nCQI_ref  where n-nCQI_ref  is equal to or greater than 4.

4.2
Subframe for CSI reference resource

Which (MBSFN and non-MBSNF) subframes are considered to be valid DL subframes for the CSI reference resources needs to be clarified [2], [4]. Companies are encouraged to provide their views below.
	Company
	Comments

	Samsung
	MBSFN subframes are invalid for CSI reference resource 

	Panasonic
	Agree Samsung view.

	Lenovo
	For Rel-13 LC/CE UE, MBSFN subframe is not a valid subframe for CSI reference resource.

	Ericsson
	MBSFN subframes are considered invalid for CSI reference resource

	Nokia Networks, ALU, ASB
	Agree with Samsung.

	InterDigital
	Agree with Samsung

	LG
	Subframes configured for valid LC/CE downlink subframe and non-MBSFN subframes are considered as “valid” for CSI reference resource.

	Intel
	Agree with Samsung.

	Sony
	If MBSFN subframes don’t contain CRS (or “fake CRS”), then they can’t be used as a CSI reference resource, from the perspective of a practical test on CSI performance.


Proposal 6: MBSFN subframes are invalid for CSI reference resource.
5. Other Open Issues 

5.1
Configurations on PMI/RI reporting

It is pointed out in [2], [4] that PMI/RI report configuration is not applicable to LC/CE UE configured with TM9. Companies are encouraged to provide their views below.
	Company
	Comments

	Samsung
	PMI/RI report configuration is not applicable for TM9

	Panasonic
	Agree Samsung view.

	Lenovo
	PMI/RI disabling by the parameter pmi-RI-report is not applicable for Rel-13 LC/CE UEs configured in TM9.

	Ericsson
	Parameter pmi-RI-report is not applicable for TM9

	Nokia Networks, ALU, ASB
	Agree with Samsung.

	InterDigital
	Agree with Samsung

	LG
	Agree with the proposal not to apply PMI/RI report configuration to LC/CE UEs when configured with TM9

	Intel
	Agree with Samsung

	Sony
	Agree with Samsung

	QC
	Agree with Samsung


Proposal 7: PMI/RI report configuration is not applicable for TM9

5.2
Others

The applicability of the existing features such as Rel-10 and 12 CSI subframe sets are discussed in [4]. Below, companies are encouraged to provide their views on this point and the other existing features if necessary. 
	Company
	Comments

	Samsung
	OK to leave those features out of Rel-13

	Panasonic
	Not to support these feature in this release is ok.

	Lenovo
	Rel-10 and Rel-12 CSI subframe sets cannot be configured to a Rel-13 LC/CE UE. 

	Ericsson
	Ok that LC/CE UE does not support CSI subframe sets

	Nokia Networks, ALU, ASB
	OK not to support these features in Rel-13.

	InterDigital
	OK not to support these feature for Rel-13 LC/CE UEs.

	LG
	We slightly prefer to support this feature in Rel-13, however, if the majority wants, it’s okay to postpone to Rel-14. 

	Intel
	Fine with no support of Rel-10 and Rel-12 CSI subframe sets.

	Sony
	OK not to support these features in Rel-13

	QC
	Do not support CSI subframe sets.


Proposal 8: Rel-13 LC/CE UE does not support Rel-10 and Rel-12 CSI subframe sets
During the offline discussion, it was pointed out that the number of subframes for reference resources is not appropriate since a cell-specific maximum number of repetitions for the PDSCH is used. If this is used for the LC/CE UEs in a good coverage, a higher CQI value associated with higher MCS and TBS can’t be reported by the UE. To resolve the issues, the following options have been identified so far.
1.
Use Rmax of MPDCCH

2.
Use R_PDSCH(4) or R_PDSCH(5) among R_PDSCH(0) – R_PDSCH(7)

3.
Define R_max of MPDSCH in a UE-specific way 

4.
Modify CQI table with new entries 
5.
Use the R value for the last scheduled PDSCH.
Proposal 9: Select one of the followings for the number of subframes for reference resources
1.
Use Rmax of MPDCCH

2.
Use R_PDSCH(4) or R_PDSCH(5) among R_PDSCH(0) – R_PDSCH(7)

3.
Define R_max of MPDSCH in a UE-specific way 

4.
Modify CQI table with new entries 
5.
Use the R value for the last scheduled PDSCH.

6. Summary
In this summary document, the remaining issues on CSI for eMTC are discussed and the following proposals are made.
Proposal 1: Postpone the Msg3 transmission by the number of Msg3 repetitions, when the UL delay is set to 1 in the RAR. This behavior is common irrespective whether there is A-CSI or not with the Msg3 transmission.
Proposal 2: 

· When frequency-hopping is configured for MPDCCH, and

· when 2 narrow bands are available, M = 1 and 1-bit indication
· when 4 narrow bands are available, M = 1 and 2-bit indication.

· When frequency-hopping is not configured for MPDCCH, only one CSI reporting, since wideband CQI = sub-band CQI.

Proposal 3: Mode 2-0 is applied to TM6.
Proposal 4: Rel-12 4-Tx codebook is not applied to LC/CE UEs
Proposal 5: Define the last subframe for the CSI reference resource as n-nCQI_ref  where n-nCQI_ref  is equal to or greater than 4.

Proposal 6: MBSFN subframes are invalid for CSI reference resource.
Proposal 7: PMI/RI report configuration is not applicable for TM9

Proposal 8: Rel-13 LC/CE UE does not support Rel-10 and Rel-12 CSI subframe sets
Proposal 9: Select one of the followings for the number of subframes for reference resources
1.
Use Rmax of MPDCCH

2.
Use R_PDSCH(4) or R_PDSCH(5) among R_PDSCH(0) – R_PDSCH(7)

3.
Define R_max of MPDSCH in a UE-specific way 

4.
Modify CQI table with new entries 
5.
Use the R value for the last scheduled PDSCH.
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