[bookmark: _GoBack]3GPP TSG RAN WG1 Meeting #96	R1- 1901588
Athens, Greece, February 25 – March 1, 2019

Agenda Item:	6.2.5
Source:	Huawei, HiSilicon
Title:	Discussion on remaining issues on introduction of wideband PRG size
Document for:	Discussion and Decision 

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]At RAN1#95 meeting, the following agreement was achieved regarding PRG size [1], 
Agreement:
The UE should only assume wideband PRG if it is indicated so by higher layers and PDSCH is transmitted in contiguous PRBs. Otherwise, the UE should assume legacy PRG.
RAN1 to discuss applicability of wideband PRG to sTTI in RAN1#96.
In this contribution, the remaining issues of PRG size are discussed, such as relation between PRG configuration and CSI reporting, details of UE capability, and the applicability to sTTI. A companion draft CR is also provided in [2].
Discussion
It was agreed to introduce a higher layer parameter to indicate whether the PRG size is the whole scheduled bandwidth. With the introduced configuration, one issue is whether there is any impacts between wideband PRG configuration and CSI reporting configuration (wideband/subband). Another remaining issue is whether to support wideband PRG for sTTI.
Impacts between PRG configuration and CSI reporting
In legacy LTE, PRG size is 1/2/3 RB(s) depending on system bandwidth. And the type of PMI reporting can be RRC configured to be wideband, subband, or no PMI. No matter in LTE or NR, CSI reporting is to provide the reference for PDSCH link adaptation and scheduling. The eNB requires the CSI reporting to determine the PRG size. Therefore, it is required to have the flexibility to independently configure PRG size and CSI reporting. Therefore, we have following proposal:
Proposal 1: Support independent configuration of wideband PRG size and CSI reporting type (wideband/subband).

UE capability reporting
The other issue related to supporting wideband PRG size is the UE capability reporting. One aspect is whether this capability is per band reporting. It is known that the capabilities related to RF usually need to be reported per band. Supporting wideband PRG size only impacts the baseband computation for channel estimation, and is not related to RF operation. Therefore, there is no need to indicate UE capability on wideband PRG size per band of band combination. 
Observation 1: Supporting wideband PRG size is related to channel estimation in baseband, and is not impacted by RF.
Another aspect about UE capability reporting is whether TM9 and TM10 have different capability on supporting wideband PRG size. In our view, the difference between TM9 and TM10 is the support of CoMP related features. For instance, in TM10, UE can be configured with more than one CSI process, CSI-IM can be configured for interference measurement, and QCL can be configured and dynamically indicated. However, there is no factor identified to impact the capability of channel estimation utilizing the wideband PRG size. Hence it is not necessary to separately report the capability of wideband PRG size for TM9 and TM10.
Observation 2: Differences between TM9 and TM10 do not motivate the separate reporting of the capability to support wideband PRG size.
Based on the above discussion, we have 
Proposal 2: The capability of supporting wideband PRG size is reported per UE.

Applicability of wideband PRG to sTTI
The introduction of wideband PRG size could provide performance gains for TM9/10 UEs, especially for cell edge UEs to improve the coverage performance. For sTTI transmission, since sTTI has less OFDM symbols to achieve low latency, the coverage of sTTI may be degraded due to the less OFDM symbols transmission.  Thus, the wideband PRG could benefit sTTI UEs to improve the coverage performance with small specification impacts. 
Proposal 3: Support the applicability of wideband PRG to sTTI.
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This contribution mainly discusses the remaining issues of introduction of wideband PRG size. We have the following observations and proposals:
Observation 1: Supporting wideband PRG size is related to channel estimation in baseband, and is not impacted by RF.
Observation 2: Differences between TM9 and TM10 do not motivate the separate reporting of the capability to support wideband PRG size.

Proposal 1: Support independent configuration of wideband PRG size and CSI reporting type (wideband/subband).
Proposal 2: The capability of supporting wideband PRG size is reported per UE.
Proposal 3: Support the applicability of wideband PRG to sTTI.
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