3GPP TSG RAN WG1 Meeting #100bis-e	R1-2001574
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]E-meeting, April 20 – 30, 2020

Agenda Item:	6.2.1.6
Source:	Huawei, HiSilicon 
Title:	Corrections on MPDCCH performance improvement
Document for:	Discussion and Decision 

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN#86 and RAN#87-e, CRs for eMTC were approved [1][2]. In this contribution, discussions and text proposals are given to make the specification more clear and complete.
[bookmark: _Ref129681832]Discussion
As agreed as below in discussion, the mapping between DMRS for MPDCCH and CRS ports is supposed to be specified.
Agreement (RAN1#95)
For distributed MPDCCH, predefined mapping between CRS ports and MPDCCH DMRS ports is supported.
Agreement (RAN1#96bis)
When CSI-based precoding is configured:
· The UE monitors a set of MPDCCH candidates assuming the mapping between DMRS and CRS ports is based on a previously reported PMI. 
· FFS details, including delay for applicability of PMI.
· A fallback mechanism is supported. The details of the fallback mechanism are FFS.
The motivation is to improve channel estimation and thus demodulation of MPDCCH using both DMRS and CRS ports. However, only the relation between MPDCCH and CRS antenna ports are specified as below, the mapping of DMRS and CRS has not been captured in the spec.

Section 6.8B.5 of 36.211
-	If mpdcch-crs-idle-config or mpdcch-crs-config is configured by higher layers, the relation between the MPDCCH and CRS antenna ports is defined as follows:
-	When one CRS port is configured by the eNB, the antenna port(s) used for MPDCCH transmission are equivalent to CRS port 0.
-	For distributed transmission and when two CRS ports are configured by the eNB, the relation between the symbols transmitted on the antenna ports used for MPDCCH transmission and CRS ports 0 – 1 is defined by the precoder matrix for single-layer transmission in Table 6.3.4.2.3-1 using codebook index  for antenna port 107 and codebook index  for antenna port 109. 
-	…
Therefore, to ensure that the demodulation of MPDCCH can use both DMRS and CRS, the following is proposed:
Proposal 1: endorse the following text proposal to 36.211.
============================Start of text proposal to 36.211=========================
[bookmark: _Toc454818078]6.10.3A.2	Mapping to resource elements
<unchanged parts are omitted>
[bookmark: _GoBack]For BL/CE UEs, if higher layer parameter ce-reserved-resource-DL-freq or ce-reserved-resource-DL-time is configured, then in case of MPDCCH transmission associated with C-RNTI or SPS C-RNTI using UE-specific MPDCCH search space,
-	If all OFDM symbols in a PRB are reserved, the demodulation reference signal transmission in that PRB is dropped.

For BL/CE UEs, if mpdcch-crs-idle-config or mpdcch-crs-config is configured by higher layers, in a physical resource block  assigned for the MPDCCH, the relation between the DMRS and CRS antenna ports follows the relation between the MPDCCH and CRS antenna ports specified in subcluase 6.8B.5.
============================End of text proposal to 36.211==========================

Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, the remaining issues are discussed and the following proposals are given.
Proposal 1: endorse the following text proposal to 36.211 in section 2.
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