3GPP TSG-RAN WG1 Meeting #91
R1-1719848
Reno, NV, United States, November 27th - 1 December 1st, 2017
Agenda item:

6.2.1.2.7
Source:



Nokia, Nokia Shanghai Bell

Title:
On CSI Reporting for sTTI
Document for:

Discussion and Decision

1
Introduction
One of the remaining issues in sTTI design is the details of CSI reporting. In the email discussion after RAN1#90bis the following was agreed:

Agreements:
· Only aperiodic CSI reporting is intended to be supported for the sTTI operation in Rel-15 WI with up to 3-bit trigger. 
· FFS: Restrictions
Agreements:
	For A-CSI triggered by sDCI, the reporting timeline is the same as the sPUSCH scheduling timeline


Agreements:

	For the sTTI based aperiodic CSI reporting, the subband sizes are increased at least for 2/3os sTTI as compared to those of the legacy LTE.
- The subband size is FFS


In this contribution, we present our views on the related aspects.
2. CSI transmission on sPUSCH
A question is if transmission of CSI should be supported on sPUSCH, and if so, should the CSI be associated with 1-ms TTI or an sTTI. sTTI specific aperiodic CSI feedback on sPUSCH: 

We do not see a great need for sTTI-specific CSI reporting. For 1-ms case CSI reports with n+3 timeline are supported anyway, which already reduces the associated latency significantly. Moreover, channel variations are not expected to be very fast, while interference may fluctuate significantly from one sTTI to another, making the usefulness of sTTI-specific reports questionable. 
Proposal #1: sTTI-specifc CSI measurements are not specified.
TTI specific aperiodic CSI feedback on sPUSCH: 

Reporting a TTI-specific Aperiodic CSI over sPUSCH may be useful in some cases, to e.g. avoid collisions between PUSCH and sPUSCH. Because PUSCH and sTTI transmissions are not possible in the same subframe, it might be hard to find enough opportunities for reporting A-CSI with PUSCH. In such a scenario, an option of reporting the 1-ms TTI related A-CSI over sPUSCH seems useful. To avoid excessive overhead, the A-CSI reporting modes could be configured separately for PUSCH and sPUSCH, such that with e.g. 2-os sPUSCH the eNB could use e.g. wideband modes 1-0 or 1-1, even if frequency selective A-CSI modes are applied with PUSCH. However, we do not see a need to limit the choice of modes by specifications: It should be up to eNodeB to configure any of the modes for s reporting through sPUSCH.

As for the frequency domain granularity of A-CSI reports, we do not see a need to increase the subband size drastically. A reasonable approach is to assume the same granularity as for sRBGs (shown below in Table 1), or at maximum double the legacy subband sizes shown in Table 7.2.1-3 [TS 36.213].
Table 1. sRBG sized for sTTI.

	System Bandwidth
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	sRBG
	6
	6
	12
	12


Table 7.2.1-3: Subband Size (k) vs. System Bandwidth

	System Bandwidth
	Subband Size
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	(k)

	6 - 7
	NA

	8 - 10
	4

	11 - 26
	4

	27 - 63
	6

	64 - 110
	8


The reference resource for the A-CSI measurement should preferably be the same TTI where the trigger is received. In some cases (e.g. with 2 OS) this may not be feasible due to tight processing timeline, and the previous TTI can be taken as the reference resource.
Proposal #2: Aperiodic CSI reporting for a 1-ms reference resource is supported over sPUSCH.
· The CSI reports are associated with the transmission mode applied for 1-ms TTI

· The same A-CSI modes can be supported as with reporting on PUSCH, with increased sub-band sizes (subband size = SRBG size, or 2 * legacy subband size)
· The reference resource should be the same subframe where the A-CSI trigger is received, or potentially in some cases the one before that.
· The A-CSI reporting mode can be configured differently for sPUSCH and PUSCH
3
Summary
In this section, we summarize the observations and proposals made in this contribution:
Proposal #1: sTTI-specifc CSI measurements are not specified.
Proposal #2: Aperiodic CSI reporting for a 1-ms reference resource is supported over sPUSCH.

· The CSI reports are associated with the transmission mode applied for 1-ms TTI

· The same A-CSI modes can be supported as with reporting on PUSCH, with increased sub-band sizes (subband size = SRBG size, or 2 * legacy subband size)
· The reference resource should be the same subframe where the A-CSI trigger is received, or potentially in some cases the one before that.
· The A-CSI reporting mode can be configured differently for sPUSCH and PUSCH
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