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Introduction
In the contributions of PRB bundling for DL, specification capturing problems mainly are discussed. There are also some other remaining issues that needs further agreement. Based on these contributions, this section is divided into the following three sections.  
1. Issues regarding 38.214 capture
2. Issues regarding 38.211 capture
3. Other remaining issues
It may not be necessary since the above parameter structure has already captured the agreement.
Issues regarding 38.214 capturing
1.1 PRG grid for RMSI
The following agreement from previous meeting is not captured in 38.214.
Agreement:
PRG for PDSCH carrying RMSI is partitioned from the lowest-numbered resource block in the CORESET configured by the PBCH.
Proposal 1: Adopt the following text proposal for PRG grid for RMSI. 
	 ----Text Proposal for TS 38.214------------------------------------------------------------------
5.1.2.3	Physical resource block (PRB) bundling 
< Unchanged parts are omitted >





When the bundling size is configured 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 RMSI scheduled by PDCCH with CRC scrambled by SI-RNTI, PRG is partitioned from the lowest numbered resource block of the CORESET signalled in PBCH.
< Unchanged parts are omitted >



1.2 Terminology alignment 
It is raised by several companies about the misalignment between current RRC parameter structure and 38.214. Furthermore, there are also misalignment between the use of PRG and PRG size in different parts of 38.214. It is proposed to update the corresponding descriptions in 38.214.


Proposal 2: Adopt the following text proposal for alignment of terminology with RRC parameters and the terminology of PRG and . 
	----Text Proposal for TS 38.214------------------------------------------------------------------
5.1.2.3	Physical resource block (PRB) bundling 
[bookmark: _GoBack]A UE may assume that precoding granularity is multiple resource blocks in the frequency domain. 



Precoding Resource Block Group (PRGs) of size partition the carrier bandwidth part i with  consecutive PRBs.and each PRG consists of one or multiple consecutive PRBs,  can be one of the values among {2, 4, scheduled bandwidth wideband}. Actual number of consecutive PRBs in each PRG could be one or more.


[bookmark: _Hlk505853391]The PRG  for each carrier bandwidth part is equal to 2 PRBs unless configured by the higher layer parameter prb-BundlingType prb-BundlingEnabled and pdsch-BundleSize. 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 a UE is configured with PRG of is determined as " wideband scheduled bandwidth", 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 the bundling size is configured as  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.



If the higher layer parameter prb-BundlingType prbBundling is set to ' dynamic ON', the higher-layer parameter bundleSizeSet1pdsch-BundleSize and bundleSizeSet1 configures two sets of  values, the first set includes one or two  values among {2, 4, scheduled bandwidth 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 PRG 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)(2, scheduled BW) or (4, scheduled BW ), 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 prbBundling is set to 'static OFF', the value is configured with the single value indicated by the higher-layer parameter pdsch-BundleSize pdschBudnleSize. 

When a UE is configured with RBG = 2 according to Section 5.1.2.2.1, or when a UE is configured with resource block bundle size of 2 for VRB to PRB mapping provided by the higher layer parameter VRB-to-PRB-interleaver, the UE is not expected to be configured with = 4.


1.3 PRG size before RRC
Several companies propose to explicitly capture the following statement about default configuration of PRG size.  
Proposal 3: Adopt the following text proposal for PRG size before RRC. 
	----Text Proposal for TS 38.214------------------------------------------------------------------
5.1.2.3	Physical resource block (PRB) bundling 
< Unchanged parts are omitted >
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, the The PRG for each carrier bandwidth part is equal to 2 PRBs unless configured by the higher layer parameter prb-BundlingEnabled and pdsch-BundleSize. When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, the UE shall assume that the PRG is equal to 2 PRBs.
< Unchanged parts are omitted >



Issues regarding 38.211 capturing
It is raised by Huawei that the following description is not accurate if PRB bundling size is ‘wideband’.  



The UE may assume that the same precoding in the frequency domain is used across a bundle of common resource blocks numbered  where  and the bundle size  is determined by clause 5.1.2.3 in [TS38.214, 6]. The UE shall not make any assumption that the same precoding is used for different bundles of common resource blocks.
However, above description in 38.211 is appropriate. It may not need any further clarification. 
Proposal 4:

	7.3.1.6	Mapping from virtual to physical resource blocks
< Unchanged parts are omitted >



The UE may assume that the same precoding in the frequency domain is used across within a PRB bundle, of common resource blocks numbered  where  and the bundle size  is determined by clause 5.1.2.3 in [TS38.214, 6]. The UE shall not make any assumption that the same precoding is used for different bundles of common resource blocks.
< Unchanged parts are omitted >



Other remaining issues
1.4 PRG size for PDSCH scheduled by DCI format 1-0
Qualcomm raised the issue than when dynamic PRB bundling size indication is configured, if UE is scheduled by DCI format 1-0, it should be further clarified on how the PRB bundling size is determined. There are two alternatives listed downbelow.
Proposal 5: If the higher layer parameter prbBundlingEnabled is set to 'ON', and the UE is scheduled a PDSCH with DCI format 1_0 scrambled with C-RNTI:
Alt1: the UE shall use the PRG value from the second set of PRG values when receiving PDSCH scheduled by the same DCI;
Supported by: Qualcomm
Alt2: the PRG value is fixed as 2;
Supported by: vivo         

1.5 Extension of PRG to time domain
E/// point out that for the case of slot aggregation, there are performance gains for the UE to use DMRS of multiple slots. Thus current PRG definition could be extended to time domain. Note that there might be some RRC impact regarding such extension. 
MTK is against such time domain bundling. 
Qualcomm is also against such proposal, as it has significant implications at the UE; this should be revisited next release.
Proposal 6:

RRC parameter provided by E///
Current RRC parameter is captured as following:
	[bookmark: _Hlk507344539] ----Text from TS 38.331------------------------------------------------------------------
 -- Indicates the PRB bundle type and bundle size(s). If "dynamic" is chosen, the actual bundle size is indicated via DCI. 
   -- If a bundle size value is absent, the UE applies the value n2. Corresponds to L1 parameter 'PRB_bundling' 
   -- (see 38.214, section 5.1.2.3)
     prb-BundlingType           CHOICE {
     static                   SEQUENCE {
        bundleSize       ENUMERATED { n4,wideband }        OPTIONAL,     -- Need S
              },
   dynamic                   SEQUENCE {
        bundleSizeSet1   ENUMERATED { n4,wideband,n2-wideband,n4-wideband }  OPTIONAL,  --Need S
        bundleSizeSet2   ENUMERATED { n4, wideband }          OPTIONAL      -- Need S
              }
       }




Proposals from companies
R1-1801517	Remaining issues on PRB bundling for DL	vivo
	 ----Text Proposal for TS 38.214------------------------------------------------------------------
5.1.2.3	Physical resource block (PRB) bundling 
< Unchanged parts are omitted >





When the bundling size is configured 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 RMSI scheduled by PDCCH with CRC scrambled by SI-RNTI, PRG is partitioned from the lowest PRB of CORESET signalled in PBCH.
< Unchanged parts are omitted >



R1-1801667	remaining issues on PRB bundling	MediaTek Inc.
Proposal 1: modify the following text in 5.1.2.3 in 38.214

	
Precoding Resource Block Group (PRGs) of size partition the carrier bandwidth part i and each PRG consists of one or multiple consecutive PRBs,. PRG can be one of the values among {2, 4, scheduled bandwidth}. The actual number of consecutive PRBs in a PRG includes at least one.




Proposal 2: For downlink, the bundling at time domain is not considered in Rel-15. Discuss this feature in Rel-16

R1-1801718	Remaining issues on PRB bundling	CATT
Proposal 1. Enumerate the RRC parameter pdsch-BundleSize as {(2), (4), (scheduled BW), (2, scheduled BW), (4, scheduled BW)} in specification.

-----------------------------------------------------Start of CR for 38.214--------------------------------------------------------------
TS 38.214
5.1.2.3	 Physical resource block (PRB) bundling
Unaffected parts omitted…
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, The the PRG for each carrier bandwidth part is equal to 2 PRBs unless configured by the higher layer parameter prb-BundlingEnabled and pdsch-BundleSize. When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, the UE shall assume that the PRG is equal to 2 PRBs.
Unaffected parts omitted…
------------------------------------------------------End of CR for 38.214-------------------------------------------------------------


Proposal 2: In section 5.1.2.3 of 38.214, capture the agreement on PRG partition for PRSCH carrying RMSI reached in the last meeting.

R1-1801805	Remaining issues on DL PRB bundling	Huawei, HiSilicon
	----Text Proposal for TS 38.211-------------------------------------------------------------------------
7.3.1.6	Mapping from virtual to physical resource blocks
< Unchanged parts are omitted >
The UE may assume that the same precoding in the frequency domain is used within a PRB bundle, the bundling size is determined by clause 5.1.2.3 in [TS38.214, 6]. The UE shall not make any assumption that the same precoding is used for different bundles of common resource blocks. 
< Unchanged parts are omitted >


To align with list of RRC parameters, we have the following text proposal for 5.1.2.3 of current 38.214
	----Text Proposal for TS 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 partition the carrier bandwidth part i and each PRG consists of one or multiple consecutive PRBs, PRG can be one of the values among {2, 4, scheduled bandwidth}. 
The PRG for each carrier bandwidth part is equal to 2 PRBs unless configured by the higher layer parameter prbBundling and pdsch-BundleSize. When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, the UE shall assume that the PRG is equal to 2 PRBs.
< Unchanged parts are omitted >



R1-1802127	Text Proposal for DL PRB Bundling	Guangdong OPPO Mobile Telecom
Suggestion 1: In Section 5.1.2.3 of TS 38.214, specify that the second set of PRG value can be configured by the parameter pdsch-BundleSize2.
Suggestion 2: In Section 5.1.2.3 of TS 38.214, change “scheduled bandwidth” to “wideband” to ensure the alignment with the list of RRC parameters.
Suggestion 3: In Section 5.1.2.3 of TS 38.214, change “prbBundling” to “prb-BundlingEnabled” to ensure the alignment with TS 38.331.
Suggestion 4: RAN1 informs RAN2 that the RRC parameter pdsch-BundleSize can be configured to be one or two values out of {2, 4, wideband}

R1-1802739	Extension on PRB bundling for DL	Ericsson
Extend the definition of a PRG to also include the time domain across {1,2,4,8} slots.

R1-1802820	Maintenance for PRB bundling for DL	Qualcomm Incorporated
Text Proposal 1 (Section 5.1.2.3, 38.214): For PDSCH transmission carrying RMSI, the reference point for the first PRG is the subcarrier 0 of the lowest-numbered common resource block in the CORESET configured by the PBCH.
Proposal 1 (Section 5.1.2.3, 38.214): If the higher layer parameter prbBundling is set to 'ON', and the UE is scheduled a PDSCH with DCI format 1_0 scrambled with C-RNTI, the UE shall use the PRG value from the second set of PRG values when receiving PDSCH scheduled by the same DCI.
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