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Introduction
In this contribution, we discuss some remaining issues and present corresponding text proposals regarding PRB bundling. 
Discussion 
2.1. PRG size for broadcast, multicast and unicast
In RAN1 #90bis meeting, the following agreement on bundling sizes for broadcast, multi cast and unicast before RRC was made.
 (
Agreement: 
For broadcast PDSCH, multi-cast PDSCH, and unicast PDSCH before RRC configuration, PRB bundling size is 2
.
)
Based on contributions[1,2] and discussions in the previous meeting as well as email discussion thereafter, the above agreement is captured in the following way[3]:
 (
T
S 38.214
5.1.2.3
Physical resource block (PRB) bundling
…
The PRG for each carrier bandwidth part is 
equal to 2 PRBs unless 
configured by the higher layer parameter 
prb
-
Bundling
Enabled
 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.
…
)

However, as all configurations and indication regarding PRB bundling are related to unicast only, while a fixed bundling size is used for remaining cases, it would be better to describe the PRB bundling procedure for broadcast/multicast and unicast separately in 38.214. To that end, we prefer to state that when receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, the PRG for each carrier bandwidth part is equal to 2 PRBs unless configured by the higher layer parameter prb-BundlingEnabled and pdsch-BundleSize. Therefore, we have the following text proposal on the modification of section 5.1.2.3 of 38.214.
Proposal 1: Describe the PRB bundling procedure for broadcast/multicast and unicast separately in 38.214.
 (
-----------------------------------------------------Start of 
TP
 
for 38.21
4
--------------------------------------------------------------
T
S 38.
214
5.1.2.3
 Physical resource block (PRB) bundling
U
naffected parts omitted
…
When receiving PDSCH scheduled by PDCCH with CRC scrambled by 
C
-RNTI, 
 for each carrier bandwidth part is 
equal to 2 PRBs unless 
configured by the higher layer parameter 
prb
-
Bundling
Enabled
 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.
U
naffected parts omitted
…
---------------------------------------------------
-
--
End
 of 
TP
 
for 38.21
4
-------------------------------------------------------------
)
2.2. PRG size for fallback transmission
In RAN1 #92 meeting, the following agreement on bundling sizes for PDSCH with DCI format 1_0 was made[4].
 (
Agreement:
If the higher layer paramete
r prb-BundlingType 
is set to 'dynamic', and the UE is scheduled a PDSCH with DCI format 1_0 scrambled with C-RNTI
 and CS-RNTI
:
PRG value is fixed as 2;
)
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According to current procedure of PRB bundling, if the higher layer parameter prb-BundlingType is set to ‘static’, and the UE is scheduled a PDSCH with DCI format 1_0 scrambled with C-RNTI and CS-RNTI, the PRG value is configured by higher layer parameter. However, as DCI format 1_0 is used for fallback transmission, in order to avoid ambiguity in RRC reconfiguration, it would be better to always use the default parameters, including the value for PRB bundling.  It’s noted that similar issue was also raised in DMRS discussion in the last meeting[5]. 
Proposal 2: If the higher layer parameter prb-BundlingType is set to 'static', and the UE is scheduled a PDSCH with DCI format 1_0 scrambled with C-RNTI and CS-RNTI, the PRG value is fixed as 2.
Conclusions
Based on discussion above, we have the following proposals.
Proposal 1: Describe the PRB bundling procedure for broadcast/multicast and unicast separately in 38.214.
 (
-----------------------------------------------------Start of 
TP
 
for 38.21
4
--------------------------------------------------------------
T
S 38.
214
5.1.2.3
 Physical resource block (PRB) bundling
U
naffected parts omitted
…
When receiving PDSCH scheduled by PDCCH with CRC scrambled by 
C
-RNTI, 
for each carrier bandwidth part is 
equal to 2 PRBs unless 
configured by the higher layer parameter 
prb
-
Bundling
Enabled
 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.
U
naffected parts omitted
…
---------------------------------------------------
-
--
End
 of 
TP
 
for 38.21
4
-------------------------------------------------------------
)
Proposal 2: If the higher layer parameter prb-BundlingType is set to 'static', and the UE is scheduled a PDSCH with DCI format 1_0 scrambled with C-RNTI and CS-RNTI, the PRG value is fixed as 2.
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