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Introduction
In RAN1#88b, the following was agreed:
	Agreements:
Based on at least the supported number S of CSI-RS resource sets and number of CSI-RS resources Ks per resource set, agree to specify one or both of these options for aperiodic CSI-RS
· Option 1: use RRC + MAC CE + DCI 
· Option 2: use RRC + DCI 


[bookmark: OLE_LINK20][bookmark: OLE_LINK9][bookmark: OLE_LINK10]In this contribution we share our views on indication of aperiodic CSI-RS resources for PDSCH rate matching purposes.
Discussion
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK19][bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK22][bookmark: OLE_LINK21]PDSCH RE mapping should avoid REs occupied by other signals. In LTE, four ZP CSI-RS resources may be configured by higher layers, and one of configured resources selected by DCI signalling to inform the UE how to perform PDSCH rate matching. Since aperiodic CSI-RS is triggered by DCI has been allowed in NR, it means the appearance of aperiodic CSI-RS should also be indicated via dynamic signalling for PDSCH rate matching. Additionally, since NR supports various types of CSI-RS and multiple CSI-RS which may be transmitted in one subframe, resources indicated directly by DCI may lead to large overhead. Therefore resources pre-configured by high layers and indicated via dynamic signalling similar to LTE will also be an effective mechanism in NR. 


Figure 1 Illustration of common resource pool for a UE group
[bookmark: OLE_LINK31][bookmark: OLE_LINK32][bookmark: OLE_LINK33]According to previous meetings, a pool of CSI-RS resources will be configured to a UE, each resource set for CSI measurement corresponds to different selection from the pool. Configuring a common resource pool to a group of UEs via RRC signalling can be supported in NR. In a UE group, resources configured in each UE’s resource settings should be selected from the common resource pool, as shown in figure 1.
For PDSCH rate matching, all of resources in the pool are rate matching candidates for UEs in the group. As long as resources in the pool appeared in UEs’ DL data scheduled time, data mapping should skip the REs occupied by these resources. The appearance of periodic CSI-RS is pre-configured (e.g. periodicity and subframe offset in LTE) in a pool set by RRC signalling, and the appearance of aperiodic CSI-RS will be indicated by dynamic signaling. In LTE, CSI-RS resources of scheduled UE configured in CSI framework are considered to be default candidates for rate matching, and CSI-RS resource candidates for other UEs for rate matching are configured in the PDSCH RE mapping field. As in the description above, a uniform configuration of CSI-RS resources for CSI measurement and PDSCH rate matching can achieve the purpose in NR.

Proposal 1 Support CSI-RS resources for PDSCH rate matching being configured through the CSI framework.

When aperiodic CSI-RS(s) is/are transmitted in PDSCH, 
· Scheduled UE(s) need to be indicated the REs occupied by aperiodic CSI-RS for rate matching.
· Both scheduled UE(s) and non-scheduled UE(s) need to be indicated whether the aperiodic CSI-RS are triggered.
The aperiodic CSI-RS appearance instance should be indicated to multiple UEs, for rate matching purpose or CSI measurement triggering. It will lead to large system overall control signaling overhead if it is indicated in each UE’s dedicated DCI, especially when the PDSCH carries multiple CSI-RSs and/or it is under MU-MIMO transmission mode. Accordingly, we propose to use an indicator in a group common PDCCH to indicate the aperiodic CSI-RS resources. 

Proposal 2 Use an indicator in a group common PDCCH to indicate aperiodic CSI-RS resources which are pre-configured in a resource pool by higher layers.
Conclusions
In this contribution discussed on the indication of aperiodic CSI-RS resource for PDSCH rate matching. Based on the discussion, the proposals are summarized as follows:
Proposal 1 Support CSI-RS resources for PDSCH rate matching being configured through CSI framework.
Proposal 2 Use an indicator in a group common PDCCH to indicate aperiodic CSI-RS resources which are pre-configured in a resource pool by higher layers. 
References
1. [bookmark: _Ref470731373]3GPP TS 36.331, “Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification”.
1. 3GPP TS 36.213, “Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures; Protocol specification”.

1

oleObject1.bin
Periodic


Resources of UE1


Semi-persistent


Resource pool of a UE group  


Periodic


Semi-persistent


Aperiodic



image1.emf
Resource pool of 

a UE group  

Periodic

Semi-persistent

Aperiodic

UE 1 UE 2

UE N

UE 1

UE N

Resources configured in 

each UE

’

s resource setting

UE 2


