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Motivation
Structure refinement of Section 5.1.2.3 in TS 38.214
In the current version of 38.214 [1], there is still some room for further optimization/refinement regarding the structure of Section 5.1.2.3. Two issues on the section structure are listed as follows:
1. 
The paragraph on the with ‘wideband’ is between the paragraphs on the PRG partition
2. The paragraph regarding the PRB bundling for DCI format 1_0 is between the paragraphs on the counterpart of DCI format 1_1. 
To make the specification of PRB bundling feature clearer, a straight forward way is to rearrange the paragraphs so that the paragraphs regarding the same topic are put together rather than mixed with other paragraphs.  

Suggestion 1: In Section 5.1.2.3 of TS 38.214, refine the structure as follows:
· 
 set as ‘windband’
· 
 set as 2 or 4 
· 
 for DCI format 1_0
· 
 for DCI format 1_1

PRB bundling for DCI format 1_0
In the current version of 38.214 [1], there are three cases where the PRG is fixed to 2 PRBs:
1. 
In case UE is scheduled by DCI 1_0, the higher layer parameter prb-BundlingType is set to 'static', and when receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI or CS-RNTI, the value of  is fixed as 2 PRBs.
2. 
If a UE is scheduled a PDSCH with DCI format 1_0 scrambled with C-RNTI and CS-RNTI, then the UE shall assume that  is equal to 2 PRBs.
3. 
When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, the UE shall assume that  is equal to 2 PRBs

Case 1 and Case 2 are for DCI format 1_0, and they can be merged as follows 
· 
 is equal to 2 PRBs in case of DCI format 1_0 scrambled with C-RNTI or CS-RNTI.

In TS 38.212 [3], SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI can only scramble DCI format 1_0. Thus Case 3 is also regarding DCI format 1_0 and can be expressed as follows  
· 
 is equal to 2 PRBs in case of DCI format 1_0 scrambled with SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI.

In the current specification of TS 38.212 [3], DCI format 1_0 can only be scrambled with SI-RNTI, RA-RNTI, P-RNTI, TC-RNTI, C-RNTI or CS-RNTI.  Therefore, these three cases can be cleared specified in a simple way as follows:
· 
 is equal to 2 PRBs if the PDSCH is scheduled by DCI format 1_0.

[bookmark: _GoBack]Based on the above discussions, we have the following suggestion:
Suggestion 2: In Section 5.1.2.3 of TS 38.214, adopt the following text proposal to merge the similar descriptions on these three cases:
· If a UE is scheduled a PDSCH with DCI format 1_0, then the UE shall assume that   is equal to 2 PRBs

PRB bundling for DCI format 1_1
Based on RAN1 agreements, the configuration of prb-BundlingType only affects the PDSCH scheduled by DCI format 1_1, which is not captured in the current version of TS 38.214. Thus we have the following suggestion:

Suggestion 3: In Section 5.1.2.3 of TS 38.214, adopt the following text proposal to make it clear that the configuration of prb-BundlingType only affects the PDSCH scheduled by DCI format 1_1:
· When receiving PDSCH scheduled by with DCI format 1_1 PDCCH with CRC scrambled by C-RNTI or CS-RNTI, [image: ]for each carrier bandwidth part is equal to 2 PRBs unless configured by the higher layer parameter prb-BundlingType given by PDSCH-Config


Text proposal
Based on the above discussion, we make the following text proposal to capture the suggestions and some editorial corrections for Section 5.1.2.3 of TS 38.214

/******************** Start of Text Proposal for Section 5.1.2.3 of TS 38.214*********************/
· [bookmark: _Toc510988169]5.1.2.3	Physical resource block (PRB) bundling


A UE may assume that precoding granularity is  consecutive esource resource blocks in the frequency domain.  can be equal to one of the values among {2, 4, wideband}.

If  is determined as "wideband", the UE is not expected to be scheduled with non-contiguous resource allocation and the UE may assume that the same precoding is applied to the allocated resource.


If  is determined as one of the values among {2, 4}, Precoding Resource Block Group (PRGs) partition the bandwidth part i with [image: ] consecutive PRBs. Actual number of consecutive PRBs in each PRG could be one to or more. When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, the UE shall assume that  is equal to 2 PRBs.

If  is determined as "wideband", the UE is not expected to be scheduled with non-contiguous resource allocation and the UE may assume that the same precoding is applied to the allocated resource.






When  is determined as one of the values among {2, 4}, the first PRG size is given by and the last PRG size given by  if , and the last PRG size is if .
The UE may assume the same precoding is applied for any downlink contiguous allocation of PRBs in a PRG partitioned above.
For PDSCH carrying SIB1 scheduled by PDCCH with CRC scrambled by SI-RNTI, PRG is partitioned from the lowest numbered resource block of the CORESET signalled in PBCH.

If a UE is scheduled a PDSCH with DCI format 1_0, then the UE shall assume that  is equal to 2 PRBs.

When receiving PDSCH scheduled by with DCI format 1_1 PDCCH with CRC scrambled by C-RNTI or CS-RNTI, [image: ]for each carrier bandwidth part is equal to 2 PRBs unless configured by the higher layer parameter prb-BundlingType given by PDSCH-Config. When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, the UE shall assume that [image: ] is equal to 2 PRBs. In case UE is scheduled by DCI 1_0, the higher layer parameter prb-BundlingType is set to 'static', and when receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI or CS-RNTI, the value of  is fixed as 2 PRBs.

[bookmark: _Hlk508535469]If a UE is scheduled a PDSCH with DCI format 1_0 scrambled with C-RNTI and CS-RNTI, then the UE shall assume that  is equal to 2 PRBs.



If the higher layer parameter prb-BundlingType is set to 'dynamic', the higher layer parameters bundleSizeSet1 and bundleSizeSet2 configure two sets of  values, the first set includes one or two  values among {2, 4, wideband}, and the second set includes one  value. The UE is not expected to be configured with (2, 4) in the first set.
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  value from the second set of  values when receiving PDSCH scheduled by the same DCI.


-	is set to '1' and one value is configured for the first set of  values, the UE shall use this  value when receiving PDSCH scheduled by the same DCI



-	is set to '1' and two values are configured for the first set of  values as n2-wideband' (corresponding to two  values 2 and wideband) or n4-wideband' (corresponding to two  values 4 and wideband), the UE shall use the value when receiving PDSCH scheduled by the same DCI as follows:



-	If the scheduled PRBs are contiguous and the size of the scheduled PRBs is larger than ,  is the same as the scheduled bandwidth, otherwise  is set to the remaining configured value of 2 or 4, respectively.

If the higher layer parameter prb-BundlingType is set to 'static', the  value is configured with the single value indicated by the higher layer parameter bundleSize. 

When a UE is configured with RBG = 2 for bandwidth part i according to Section 5.1.2.2.1, or when a UE is configured with interleaving unit of 2 for VRB to PRB mapping provided by the higher layer parameter vrb-ToPRB-Interleaver given by PDSCH-Config for bandwidth part i, the UE is not expected to be configured with = 4.
/******************** End of Text Proposal for Section 5.1.2.3 of TS 38.214*********************/
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