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1. Summary of proposed changes for DL data channel
The proposed changes in this document address the following aspects. Some of them were discussed offline and the corresponding offline TP number is provided for convenience.
	Treated aspects
	Affected specification and clause
	Offline TP #
	Co-sourcing companies

	Clarification on subslot-PDSCH reception with DMRS sharing
	36.213 Section 7.1
	#34
	LG Electronics, Ericsson, Nokia, Nokia Shanghai Bell, Intel Corporation

	…
	
	
	

	
	
	
	


2. Clarification on subslot-PDSCH reception with DMRS sharing
Regarding UE behavior on subslot-PDSCH reception when DL DMRS sharing is applied, the following agreements were made [1]-[3]:
	Agreements 1 (RAN1#89):
DL DMRS can be shared among 2 consecutive sTTIs for the same UE for 2/3-symbol sPDSCH.

· Sharing across subframes is not supported 

Agreement 2 (RAN1#90bis): 

For DMRS of 2/3-symbol sPDSCH, the DMRS sharing across slots within a subframe is supported.

Agreement 3 (RAN1#90bis): 

For DMRS of 2/3-symbol sPDSCH, the DMRS sharing among 3 consecutive sTTIs is not supported.
Agreements 4 (RAN1#92):
In case DMRS is shared on the DL, the DMRS is located in the first subslot of the two
Agreement 5 (RAN1#92):
In case a UE is receiving a DCI associated with the subslot DMRS-based PDSCH that indicates the absence of the UE-specific reference signal in subslot n, and it has not received a DCI associated with the subslot PDSCH in subslot n-1, the UE is not expected to decode the PDSCH in subslot n but shall report the associated HARQ-ACK.

Note: This does not cover all the cases where the UE is not expected to decode the PDSCH


To address the above part highlighted in yellow, where the UE is not expected to decode the PDSCH when DL DMRS sharing is applied, we discuss all the relevant issues (as possible). 
In our view, it seems that the following cases need to be also clarified for clearer UE behavior:

· Case 1: Even though a UE detects DL assignment sDCI indicating the absence of the DMRS in subslot n-1, the UE detects DL assignment sDCI indicating the absence of the DMRS in subslot n as well. 
· Case 2: In case a UE detects DL assignment sDCI indicating the absence of the DMRS in subslot n and the UE has received DL assignment sDCI indicating the presence of the DMRS in subslot n-1, there is some discrepancy of resource allocation between subslot-PDSCH of subslot n-1 and that of subslot n. 

· Case 3: In case a UE detects DL assignment sDCI indicating the absence of the DMRS in subslot n and the UE has received DL assignment sDCI indicating the presence of the DMRS in subslot n-1, the indicated DMRS AP in subslot n is larger than that in subslot n-1.

· Case 4: The UE detects DL assignment sDCI indicating the absence of the DMRS in subslot 0.

For case 1, this may happen due to UE’s incorrect sDCI detection or eNB’s mal-function/mis-scheduling. Anyhow, the UE has not received any DMRS in subslot n-1 so for demodulation of subslot-PDSCH in subslot n, the UE may skip the decoding of subslot-PDSCH in subslot n due to unavailability of the corresponding DMRS or may utilize DMRS in subslot n-2 if available. However, the latter behavior seems not allowed since DMRS sharing among 3 consecutive sTTIs is not supported according to the agreement 3. 
Also for case 2, unless the resource allocation in subslot n is identical to or a subset of that in subslot n-1, the UE may not be able to decode non-overlapped RBs of PDSCH in subslot n with those of subslot n-1  due to unavailability of the corresponding DMRS. 
For case 3, similarly, the UE may not be able to decode PDSCH in subslot n with respect to part of antenna ports due to unavailability of the corresponding DMRS. 
For case 4, once a UE detects DL assignment sDCI indicating the absence of the DMRS in subslot 0, the UE cannot decode subslot-PDSCH in subslot 0 regardless of DMRS presence in subslot 5 of the previous subframe since DMRS sharing across subframe is not allowed according to the agreement 1. 
For all above cases, the similar clarification as the agreement 5 seems necessary such that the UE is not expected to decode the PDSCH in subslot n but shall report the associated HARQ-ACK. Therefore, the following proposed agreements are suggested:
Proposed agreement:
In case a UE detects DCI format 7-1F/7-1G in subslot n and the UE has received DCI format 7-1F/7-1G in subslot n-1, and

· If both DCI in subslot n-1 and n indicate the absence of DMRS, or

· If the DCI in subslot n-1 indicates the presence of DMRS and the DCI in subslot n indicates the absence of DMRS with a subslot-PDSCH RA including RBs other than RBs indicated in subslot n-1, or

· If the DCI in subslot n-1 indicates the presence of DMRS and the DCI in subslot n indicates the absence of DMRS with greater number of antenna ports than those of subslot n-1

The UE is not expected to decode the PDSCH in subslot n and shall report the associated HARQ-ACK of subslot n.

Proposed agreement:
In case a UE detects DCI format 7-1F/7-1G in subslot 0 that indicates the absence of DMRS, the UE is not expected to decode the PDSCH in subslot 0 but shall report the associated HARQ-ACK of subslot 0.

In order to capture the above intentions, the corresponding text proposal is provided as below.
	First modified subclause (7.1 of TS36.213)


7.1
UE procedure for receiving the physical downlink shared channel
<Unchanged parts are omitted>
For a UE configured with higher layer parameter shortTTI, the UE is not expected to receive 

-
PDSCH data transmissions signalled via PDCCH/SPDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI and DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G for a transport block corresponding to a HARQ process with NDI not toggled if the previous PDSCH transmission of the transport block was signalled via PDCCH/EPDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI with DCI format other than DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G when the number of codewords for the previous PDSCH transmissions is two or the transport block size is more than the maximum transport block size supported for slot/subslot-PDSCH transmission.

· PDSCH data transmissions signalled via PDCCH/SPDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI and DCI format 7-1F/7-1G in subslot n, if the PDCCH/SPDCCH indicates the absence of the UE-specific reference signal in subslot n and if the UE has not received a PDCCH/SPDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI and DCI format 7-1F/7-1G in subslot n-1. The UE shall provide the HARQ-ACK response associated with the PDCCH/SPDCCH received in subslot n.

For a UE configured with higher layer parameter shortTTI, and for PDSCH data transmissions in subslot n signalled via PDCCH/SPDCCH of a serving cell with DCI format 7-1F/7-1G, the UE is not expected to decode the PDSCH and shall transmit the HARQ-ACK associated with the subslot-PDSCH of subslot n
· If the DCI associated with subslot-PDSCH indicates the absence of the UE-specific reference signal in subslot n-1, and if the DCI associated with subslot-PDSCH indicates the absence of the UE-specific reference signal in subslot n, or 
· If the DCI associated with subslot-PDSCH indicates the presence of the UE-specific reference signal in subslot n-1, and if the DCI associated with subslot-PDSCH indicates the absence of the UE-specific reference signal in subslot n with the PDSCH resource allocation including RBs other than those indicated in subslot n-1, or
· If the DCI associated with subslot-PDSCH indicates the presence of the UE-specific reference signal in subslot n-1, and if the DCI associated with subslot-PDSCH indicates the absence of the UE-specific reference signal in subslot n with greater number of antenna ports than those indicated in subslot n-1.
For a UE configured with higher layer parameter shortTTI, and for PDSCH data transmissions in subslot 0 signalled via PDCCH of a serving cell with DCI format 7-1F/7-1G, the UE is not expected to decode the PDSCH if the DCI associated with the subslot-PDSCH indicates the absence of the UE-specific reference signal in subslot 0. The UE shall transmit the HARQ-ACK associated with the subslot-PDSCH of subslot 0.
<Unchanged parts are omitted>
	End of modifications
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