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1
Introduction
At RAN2#105bis meeting, RAN2 received an LS from RAN1 on wideband PRG size in [1]. RAN1 has achieved the following agreements on wideband PRG size.

	Agreement:
· Introduce a higher layer parameter to indicate whether the PRG size is the whole scheduled bandwidth.

· Introduce an optional UE capability to indicate whether it can support PRG size of whole scheduled bandwidth.

· FFS: Details of UE capability

· Note: This does not introduce any new or additional RAN4 UE requirements

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.
Agreement: 

Support independent configuration of wideband PRG size and CSI reporting type (wideband/subband).

Agreement: 

The capability of supporting wideband PRG size is reported per UE.

Agreement: 

Wideband PRG for sTTI is introduced with:

· Separate UE capability per TTI length

· Separate configuration per TTI length




 In this paper, we will introduce the background for wideband PRG size and discuss the RAN2 impacts based on RAN1 agreements.
2
Background for wideband PRG size
In 3GPP TS 36.213, the size of PRG is dependent on system bandwidth as 
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When UE is in TM9/10 and RI/PMI reporting is configured, UE shall assume the precoding granularity is P’ resource blocks in the frequency domain. As a result, UE has to estimate the channel in frequency domain using DMRS within each P’ resource blocks. However, DMRS based channel estimation suffers from worse performance due to less number of DMRS symbols in frequency for filtering especially when the UE is localized in low SINR area. To improve the performance of channel estimation, wideband PRG size is agreed.
Observation 1: To improve the performance of channel estimation when UE is locates in low SINR area, RAN1 agreed introducing wideband PRG size.
In LTE Release 15, a WI Shortened TTI and processing time for LTE which is used to reduce latency has been completed, the WI supported reducing the TTI from 1 ms to a sub-slot, or slot transmission. A slot transmission is simply a shortening of the current subframe transmission in half, while a subslot transmission consist of either a 2-symbol or a 3-symbol transmission duration. Based on this feature, there are three types of TTI length.
· 1-subframe (1ms)

· 1-slot (7 OFDM symbols)

· subslot (2/3 OFDM symbols)

In addition, there are independent configuration for slot based transmission and subslot based transmission in the current specification, e.g., TX diversity transmission using ports 7 and 8 for TM9/10 for subslot PDSCH, etc.

Observation 2: There are three types of TTI length in LTE, and some UE capabilities and configurations are independent for each TTI length.

3 RAN2 impacts 
Though RAN1 has achieved a series of agreements, to our understanding, only parts of them are related to RAN2.

Firstly, given the different TTI length in LTE, RAN2 should introduce separate parameters to indicate whether the PRG size is the whole scheduled bandwidth for each TTI length, and also introduce separate UE capabilities to indicate whether it can support PRG size of the whole scheduled bandwidth per TTI length.
Secondly, the capabilities of supporting wideband PRG size shall be reported per UE.

Thirdly, as per the agreement that ‘Support independent configuration of wideband PRG size and CSI reporting type (wideband/subband)’, the configuration of CSI reporting shall not be impacted, i.e., no change on CSI reporting part.
Proposal 1: Introduce separate parameters to indicate whether the PRG size is the whole scheduled bandwidth per TTI length per UE.

Proposal 2: Introduce separate UE capabilities to indicate whether it can support PRG size of the whole scheduled bandwidth per TTI length per UE.

In addition, the sourcing company has provided corresponding RAN2 CRs (for TS 36.331 and TS 36.306) in [2] [3] for agreement to satisfy RAN1’s requirement. Moreover, given that RAN1 need to know RAN2 progress to complete the related work in RAN1, a draft LS is also prepared as in [4].
Proposal 3: RAN2 sends LS to RAN1 to notify RAN1 our RAN2 progress.
4
Conclusion
In this paper, we have introduced the background of wideband PRG, and we have the following observations:
Observation 1: To improve the performance of channel estimation when UE is locates in low SINR area, RAN1 agreed introducing wideband PRG size.
Observation 2: There are three types of TTI length in LTE, and some UE capabilities and configurations are independent for each TTI length.

Based on these observations and RAN1 agreements, we have the following proposals:

Proposal 1: Introduce separate parameters to indicate whether the PRG size is the whole scheduled bandwidth per TTI length.

Proposal 2: Introduce separate UE capabilities to indicate whether it can support PRG size of the whole scheduled bandwidth per TTI length.

Proposal 3: RAN2 sends LS to RAN1 to notify RAN1 our RAN2 progress.
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