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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This documents provides the proposals and summary of discussions of the following second phase email discussion for identified issues of LTE-MTC MPDCCH performance improvement [5].
[100e-LTE-eMTC5-MPDCCH-improvement-01] Email discussion/approval on capturing of the mapping between DMRS and CRS ports and fallback candidates in 36.213 by 2/27; if there is a spec impact, followed by endorsing the corresponding TP by 3/2 – Yubo (Huawei)
Document update and revision
For easier tracking and efficient email discussion, please follow the steps below to update and revise this document:
· Input the comments in the table.
· Increase the version number of the document by 1.
· Input the revision history into the following table
· Upload to inbox/draft/6.2.1.6.
	Version
	Revision

	1
	The initial document by FL.

	2
	Qualcomm input

	3
	ZTE input

	4
	Ericsson input

	5
	Sony input

	6
	Nokia, NSB input

	7
	Huawei, HiSilicon input

	8
	FL’s proposal.

	9
	Further QC input



Issues

[bookmark: _Ref32877471]Issue 2: Capture of the mapping between DMRS and CRS ports and fallback candidates in 36.213.
· As explained in [2], the functionality of the values for RRC parameter mpdcch-crs-localized-mapping-type is not correctly captured. The starting subframe for the mapping needs to be clarified. The conditions for fallback needs to be corrected. 
· As explained in [3], it should be UE may assume instead of UE shall assume as it’s a UE implementation. The list of fallback candidates should follow the legacy behavior. The port change for fallback has not been captured.
· As explained in [4], the fallback candidates for MDRS/CRS mapping was not correctly captured.
Proposal 1: endorse the following text proposal.
	Text proposal to 36.213

9.1.5	MPDCCH assignment procedure
<unchanged parts are omitted>
[bookmark: _GoBack]If a BL/CE UE is configured with higher layer parameter mpdcch-crs-localized-mapping-type set to 'CSI-based' or 'Reciprocity-based', and the MPDCCH-PRB-set [image: ] is configured for localized transmission, and for MPDCCH UE-specific search space or Type0-MPDCCH common search space, the UE shall may assume the relation between the DMRS and the CRS ports follows the predefined mapping typethe MPDCCH candidates are precoded (as defined in [3]), except for the following MPDCCH candidates






-	if , MPDCCH candidates with aggregation level  and repetition levels ,, , 






-	if , MPDCCH candidates with aggregation level  and repetition levels ,, , 






-	if , MPDCCH candidates with aggregation level  and repetition levels ,, , 
and for other MPDCCH candidates,
· 
if higher layer parameter mpdcch-crs-localized-mapping-type is set to 'CSI-based' the UE shall may assume the mapping relation between Demodulation RSDMRS and Cell-specific RSCRS ports, as defined in [3], is based on a most recent reported PMI ending no later than subframe 4 subframes before the starting subframe  of the MPDCCH transmission;.
· if higher layer parameter mpdcch-crs-localized-mapping-type is set to ‘Reciprocity-based’, the UE shall not assume any relation between the DMRS and CRS ports.


If a BL/CE UE is configured with higher layer parameter mpdcch-crs-localized-mapping-type set to ‘CSI-based’ or ‘Reciprocity-based’, and the MPDCCH-PRB-set [image: ] is configured for localized transmission, and  or , and , for MPDCCH UE-specific search space or Type0-MPDCCH common search space, the antenna port for MPDCCH candidates with aggregation level  shall be changed as specified in [3].



	Company
	Comment

	Qualcomm
	We think the following paragraph: 
“If a BL/CE UE is configured with higher layer parameter mpdcch-crs-localized-mapping-type set to ‘Reciprocity-based’ and frame structure type 2, and the MPDCCH-PRB-set [image: ] is configured for localized transmission, and for MPDCCH UE-specific search space, the UE shall assume the Demodulation RS ports have no association with Cell-specific RS ports.”
Should be in the same level as the “for other MPDCCH candidates”. I.e., when we are configured with CSI-based:
1) A subset of the candidates are fallback (described in the 3 bullets)
2) Another subset of candidates are CSI based.
a. If close loop, they follow PMI
b. If SRS, they follow no mapping.
That is why we proposed an alternative wording in our contribution x0704.

Taking the wording above, maybe something as follows may work (note additional “shall->may” change).

and for other MPDCCH candidates: 

- if higher layer parameter mpdcch-crs-localized-mapping-type set to 'CSI-based' the UE shall may assume the mapping between Demodulation RS and Cell-specific RS ports, as defined in [3], is based on a most recent reported PMI ending no later than subframe 4 subframes before the starting subframe  of the MPDCCH transmission.
- if higher layer parameter mpdcch-crs-localized-mapping-type is set to 'Reciprocity-based', the UE shall assume the Demodulation RS ports have no association with Cell-specific RS ports.



PS: I took the liberty of making some editorial changes (font color/font size) in the main text, hope that is OK.

	ZTE
	We want to clarify the following two issues:
1) 

In the Reciprocity-based case, we want to clarify if there any antenna port change. From the RAN1 agreement, port change only occurs in CSI-based case. But the TP in “If a BL/CE UE is configured with higher layer parameter mpdcch-crs-localized-mapping-type set to ‘CSI-based’ or ‘Reciprocity-based’, and the MPDCCH-PRB-set [image: ] is configured for localized transmission, and  or , and , for MPDCCH UE-specific search space or Type0-MPDCCH common search space, the antenna port for MPDCCH candidates with aggregation level  shall be changed as specified in [3].” Seems not aligned with agreement.
2) 
From “the UE shall assume the mapping between Demodulation RS and Cell-specific RS ports, as defined in [3], is based on a most recent reported PMI ending no later than subframe 4 subframes before the starting subframe  of the MPDCCH transmission. ” , since subframe k0 is used to determine the starting subframe of MPDCCH search space, it seems the most recent reported PMI is applied to entire search space and the precoder is not updated within a search space. However, according to the agreement in RAN1 #97: “If n is the last subframe in which PMI is reported, the reported precoder is applied to a set of MPDCCH candidates for mapping between CRS port and MPDCCH DMRS port in subframe n+4”,. it seems the most recent reported PMI is applied in subframe n+4 for MPDCCH candidates, but not applied to search space after subframe n+4. So we want to clarify whether the precoder update is subframe-based or search space-based.

	Ericsson
	We support the comments from Qualcomm. In addition to them, we have 4 more comments,
1) At the first paragraph, since the relation is not between the ports and the candidates, we suggest that the wording:
“UE may assume the relation between the CRS ports and the following MPDCCH candidates follows the predefined mapping type (as defined in [3])”,
is corrected to:
“UE may assume the relation between the CRS ports and the following MPDCCH candidates Demodulation RS and Cell-specific RS ports follows the predefined mapping type (as defined in [3]), for the following MPDCCH candidates”.


2) At the 3 bullets which list fallback MPDCCH-candidates, “with aggregation ” can be corrected to “with aggregation levellevel ”.

3) The following paragraph:

“- if higher layer parameter mpdcch-crs-localized-mapping-type set to ‘CSI-based’ the UE may assume the mapping between Demodulation RS and Cell-specific RS ports, as defined in [3], is based on a most recent reported PMI ending no later than subframe .”,
can be rewritten using the same wording as that of the first paragraph. We also address the second comment from ZTE, and suggest the following changes:
“- if higher layer parameter mpdcch-crs-localized-mapping-type set to ‘CSI-based’ the UE may assume the relation between Demodulation RS and Cell-specific RS ports, as defined in [3], in subframe n, is based on a most recent reported PMI ending no later than subframe .”,
4) In the last paragraph: 
“if higher layer parameter mpdcch-crs-localized-mapping-type is set to ‘Reciprocity-based’, the UE shall assume the Demodulation RS ports have no association with Cell-specific RS ports.”
We suggest the following change: 
“if higher layer parameter mpdcch-crs-localized-mapping-type is set to ‘Reciprocity-based’, the UE shall not assume any relation between the Demodulation RS ports have no association withand Cell-specific RS ports.”


	Sony
	While making changes to 36.213, shouldn’t we be using:
· “CRS” instead of “cell-specific RS”
· “DMRS” instead of “demodulation RS”

36.213 uses “CRS” and “DMRS” many times, but hardly ever uses the long-form terms. It helps when searching the document if common terms are used.

	Nokia, NSB
	We support the text proposal and are also OK with the additional suggestions from Qualcomm and Ericsson.

	Huawei, HiSilicon
	We are fine with the text proposal, additional changes from Qualcomm, Ericsson and Sony.
For first comments from ZTE, we agree that the port change should only be applied to CSI-based according to the agreement and the corresponding changes is needed.
For second comment from ZTE, the intention of the agreement is to use the reported PMI as early as possible so that the benefits of PMI report can be achieved. The TP is not accurately reflect the agreement, we would like to hear other companies’ views on this.


	FL’s proposal
	Endorse the text proposal in proposal 1.

	Qualcomm 2
	Comment 1:
if higher layer parameter mpdcch-crs-localized-mapping-type is set to ‘CSI-based’
Comment 2:
The agreement in the previous meeting is as follows:
Agreement (RRC impact)
For TDD operation, enable closed loop operation with reciprocity-based beamforming:
· The close loop candidates do not have an association with CRS ports.
· A separate RRC signalling is introduced to enable this feature
So we don’t see the need to change the wording in the bullets for reciprocity vs CSI. We propose the following wording:
and for other MPDCCH candidates, 
· 
if higher layer parameter mpdcch-crs-localized-mapping-type is set to ‘CSI-based’, the UE shall may assume the mapping relation between Demodulation DMRS and Cell-specific CRS ports, as defined in [3], is based on a most recent reported PMI ending no later than subframe 4 subframes before the starting subframe  of the MPDCCH transmission.
· if higher layer parameter mpdcch-crs-localized-mapping-type is set to ‘Reciprocity-based’ the UE shall not assume any relation between the DMRS and CRS ports.

Note the change of “may not” to “shall not” (ETSI guidelines prohibit the use of “may not” in specification to express a prohibition).

Comment 3:
We need to add reciprocity based to the port change – otherwise the maximum number of chanEst will exceed the one agreed during email discussion:


If a BL/CE UE is configured with higher layer parameter mpdcch-crs-localized-mapping-type set to ‘CSI-based’ or ‘Reciprocity-based’, and the MPDCCH-PRB-set [image: ] is configured for localized transmission, and  or , and , for MPDCCH UE-specific search space or Type0-MPDCCH common search space, the antenna port for MPDCCH candidates with aggregation level  shall be changed as specified in [3].


	FL’s proposal
	Endorse the text proposal in proposal 1.




Summary
FL’s proposal:
Proposal 1: endorse the following text proposal.
	Text proposal to 36.213

9.1.5	MPDCCH assignment procedure
<unchanged parts are omitted>
If a BL/CE UE is configured with higher layer parameter mpdcch-crs-localized-mapping-type set to 'CSI-based' or 'Reciprocity-based', and the MPDCCH-PRB-set [image: ] is configured for localized transmission, and for MPDCCH UE-specific search space or Type0-MPDCCH common search space, the UE shall may assume the relation between the DMRS and the CRS ports follows the predefined mapping typethe MPDCCH candidates are precoded (as defined in [3]), except for the following MPDCCH candidates






-	if , MPDCCH candidates with aggregation level  and repetition levels ,, , 






-	if , MPDCCH candidates with aggregation level  and repetition levels ,, , 






-	if , MPDCCH candidates with aggregation level  and repetition levels ,, , 
and for other MPDCCH candidates,
· 
if higher layer parameter mpdcch-crs-localized-mapping-type is set to 'CSI-based' the UE shall may assume the mapping relation between Demodulation RSDMRS and Cell-specific RSCRS ports, as defined in [3], is based on a most recent reported PMI ending no later than subframe 4 subframes before the starting subframe  of the MPDCCH transmission;.
· if higher layer parameter mpdcch-crs-localized-mapping-type is set to ‘Reciprocity-based’, the UE shall not assume any relation between the DMRS and CRS ports.


If a BL/CE UE is configured with higher layer parameter mpdcch-crs-localized-mapping-type set to ‘CSI-based’ or ‘Reciprocity-based’, and the MPDCCH-PRB-set [image: ] is configured for localized transmission, and  or , and , for MPDCCH UE-specific search space or Type0-MPDCCH common search space, the antenna port for MPDCCH candidates with aggregation level  shall be changed as specified in [3].



References
[1] [bookmark: _Ref520446312][bookmark: _Ref32850700]R1-1913594, “RAN1 agreements for Rel-16 Additional MTC Enhancements for LTE”, Ericsson, Reno, USA, November 2019.
[2] R1-2000372	Correction on MPDCCH performance improvement	ZTE
[3] R1-2000704	MPDCCH performance improvement	Qualcomm Incorporated
[4] R1-2001059	Corrections for MPDCCH performance improvement for LTE-MTC	Ericsson
[5] R1-2001177	Feature lead summary #2 on MPDCCH performance improvement		Huawei

oleObject1.bin

image3.wmf
'8

L

=


oleObject2.bin

image4.wmf
1

r


oleObject3.bin

image5.wmf
2

r


oleObject4.bin

image6.wmf
3

r


oleObject5.bin

image7.wmf
4

r


oleObject6.bin

image8.wmf
RB

'4

p

X

N

=


oleObject7.bin

image9.wmf
'16

L

=


oleObject8.bin

oleObject9.bin

oleObject10.bin

oleObject11.bin

oleObject12.bin

image10.wmf
RB

'24

p

X

N

=+


oleObject13.bin

image11.wmf
'24

L

=


oleObject14.bin

oleObject15.bin

oleObject16.bin

oleObject17.bin

oleObject18.bin

image12.wmf
k


oleObject19.bin

oleObject20.bin

oleObject21.bin

oleObject22.bin

oleObject23.bin

oleObject24.bin

oleObject25.bin

oleObject26.bin

oleObject27.bin

oleObject28.bin

oleObject29.bin

oleObject30.bin

oleObject31.bin

oleObject32.bin

oleObject33.bin

oleObject34.bin

oleObject35.bin

oleObject36.bin

oleObject37.bin

oleObject38.bin

oleObject39.bin

oleObject40.bin

oleObject41.bin

oleObject42.bin

oleObject43.bin

oleObject44.bin

oleObject45.bin

oleObject46.bin

oleObject47.bin

oleObject48.bin

oleObject49.bin

oleObject50.bin

image1.wmf
p


image2.wmf
RB

'2

p

X

N

=


