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1. Introduction
In RAN1 #90-bis meeting [1] and RAN1 #91 meeting [2], the following agreements regarding DL PRB bundling were made:
Agreement:

For broadcast PDSCH, multi-cast PDSCH, and unicast PDSCH before RRC configuration, PRB bundling size is 2

Agreement:

· When the DCI bit field indicated “1” and two candidate values are configured

· PRG size is determined based on the minimum # of contiguous scheduled PRBs 

· If configured candidates = (2, Case-2)

· PRG = 2, if minimum No. of contiguous scheduled PRBs < BWP/2

· PRG = Case-2, otherwise

· If configured candidates = (4, Case-2)

· PRG = 4, if minimum No. of contiguous scheduled PRBs < BWP/2

· PRG = Case-2, otherwise

· The UE is not expected to be configured with (2, 4) for implicit determination for DCI bit field “1”.

· Note: Per agreement from #90b meeting, “When a UE is configured with RBG=2, the UE is not expected to be configured with PRG=4”.
In section 5.1.2.3 of the current TS38.214 [3], details on PRB bundling are described. From the above, we have following three issues on TS38.214 about details on PRB bundling:
1. The agreement in RAN1 #90-bis meeting about the PRG size of broadcast/multicast PDSCH was not reflected on TS38.214.

2. The equation [image: image1.wmf]'
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 for the last PRG size is incorrect.
3. Typo in current specification on implicit PRG size determination.
For the first issue, PRB bundling size configuration when UE is received broadcast/multicast PDSCH is missing. Correspond sentence on TS38.214 is:

The PRG for each carrier bandwidth part is configured by the higher layer parameter prbBundling and pdsch-BundleSsize, otherwise the PRG size is equal to 2 PRBs.

The sentence above should be corrected like:

The PRG for each carrier bandwidth part is configured by the higher layer parameter PRB-bundling and PDSCH-bundle-size. 
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI before higher layer configuration with PRB-bundling and PDSCH-bundle-size, the UE shall assume that the PRG size is equal to 2 PRBs. 

When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI and or TC-RNTI, the UE shall assume that the PRG size is equal to 2 PRBs.
The second issue is about the equation [image: image2.wmf]'
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 for the last PRG size. It has an ambiguity when 
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, which is meaning the last PRG size = 0. Thus, the equation for the last PRG size should be clarified like:

The first PRG size is given by 
[image: image5.wmf]'

,

,

'

,

mod

i

BWP

start

i

BWP

i

BWP

P

N

P

-

and the last PRG size given by 
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The last issue is editorial typo on implicit PRG size determination. Specifically this is about implicit PRG size determination when two values are configured for the first set of PRG values. The last bullet for the PRG size determination should be moved to one step lower hierarchy.
We propose the following text proposals on TS38.214, also some minor editorial misses are corrected.
2. Text proposals on 38.214
5.1.2.3

Physical resource block (PRB) bundling

A UE may assume that precoding granularity is multiple resource blocks in the frequency domain. 

Precoding Resource Block Group (PRGs) of size 
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partition the carrier bandwidth part i and each PRG consists of consecutive PRBs, which can be one of the values among {2, 4, scheduled bandwidth}. 

If a UE is configured with PRG of “scheduled BW”, the UE is not expected to be scheduled with non-contiguous resource allocation.

The PRG for each carrier bandwidth part is configured by the higher layer parameter  PRB-bundling and PDSCH-bundle-size. 
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI before higher layer configuration with PRB-bundling and PDSCH-bundle-size, the UE shall assume that the PRG size is equal to 2 PRBs. 

When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI and or TC-RNTI, the UE shall assume that the PRG size is equal to 2 PRBs.
The first PRG size is given by 
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and the last PRG size given by 
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If the higher layer parameter PRB-bundling is set to ‘ON’, the higher-layer parameter PDSCH-bundle-size configures two sets of PRG values, the first set includes one or two PRG values among {2,4, scheduled bandwidth}, and the second set includes one PRG value. 

· If the PRB bundling size indicator signalled in DCI format 1_1 as defined in Subclause 7.3.1.2.2 of [2, TS 38.212]  is set to ‘0’, the UE shall use the PRG value from the second set of PRG values. 

· If the PRB bundling size indicator signalled in DCI format 1_1 as defined in Subclause 7.3.1.2.2 of [2, TS 38.212] is set to ‘1’ and one value is configured for the first set of PRG values, the UE shall use this PRG value. 

·  If the PRB bundling size indicator signalled in DCI format 1_1 as defined in Subclause 7.3.1.2.2 of [2, TS 38.212]  is set to ‘1’ and two values are configured for the first set of PRG values as (2, scheduled BW) or (4, scheduled BW), the PRG is determined based on the minimum number of contiguous scheduled PRBs as:

· The UE is not expected to be configured with (2, 4).
· If the scheduled PRBs are contiguous and the size of the scheduled PRBs is larger than 
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, the PRG is the same as the scheduled bandwidth, otherwise, the PRG is set to the remaining configured value of 2 or 4, respectively.
· 

If the higher layer parameter PRB-bundling is set to ‘OFF’, the PRG value is configured by the higher-layer parameter PDSCH-bundle-size. 

When a UE is configured with RBG = 2, the UE is not expected to be configured with 
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= 4.
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