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1. Introduction
In RAN1-#90b, the following agreements were achieved on PRB bundling support in NR [1]:
	Agreement:
· When 1-bit DCI field is present, the following configuration is supported
· Candidate values: {2, 4, scheduled BW}
· FFS: support 1 as an additional candidate value
· The DCI bit field indicated “1” : select one value from one or two RRC configured candidate values
· When two candidate values are configured, one value is implicitly determined
· FFS details of implicit determination (e.g., scheduled BW, RBG-based, subband size, PDCCH REG bundling size, BWP, DMRS pattern, etc.)
· The DCI bit field indicated “0”: select one RRC configured candidate value
· When a UE is configured with RBG=2, the UE is not expected to be configured with PRG=4



In this contribution, we share our view on the remaining issues of PRB bundling support for DL.
2. Discussion
Implicit determination of PRG sizes
According to RAN1#90b meeting agreement implicit selection of the PRG size is supported by the NR, if two PRG values are configured for the UE. It should be noted that there are two main use cases requiring switching between PRG sizes such as 
· dynamic switching of open-loop and closed-loop SU-MIMO
· dynamic switching of SU/MU-MIMO
The first use case (i.e. closed-loop and open-loop switching) can be supported by using explicit 1-bit indication in DCI (agreed in RAN1#90 meeting), where DCI bit field indicated “1” may corresponds PRG size of the closed-loop MIMO and DCI bit field indicated “0” may corresponds PRG size of the open-loop MIMO.  
The second use case (i.e. SU-MIMO and MU-MIMO switching), on top of 1 bits of explicit indication can be also supported implicitly without using 1-bit indication in DCI. In particular, if DM-RS antenna port indication table supports indication to the UE of the possible co-scheduled DM-RS antenna ports, the PRG information corresponding to SU-MIMO or MU-MIMO mode can be provided to the UE by using DM-RS antenna port indication table. For example, if DM-RS antenna port(s) indicated for the UE doesn’t include other possibly co-scheduled DM-RS antenna ports, UE should assume the 1st configured PRG value. Otherwise, if DM-RS antenna port(s) includes other possibly co-scheduled DM-RS antenna ports, 2nd configured PRG value should be assumed by the UE.


Proposal:
· For DCI bit field indicated “1” implicit switching between PRG sizes is supported based on the DM-RS antenna port indication value w.r.t. other co-scheduled DM-RS antenna port(s)
· 1st PRG value is selected when DM-RS port(s) are not co-scheduled with DM-RS antenna ports to other UE (i.e. SU-MIMO)
· 2nd PRG value is selected when DM-RS port(s) are possibly co-scheduled with DM-RS antenna ports to other UE (i.e. MU-MIMO)
[bookmark: _GoBack]Furthermore, when RRC signalling is used for semi-static DM-RS configuration for SU-MIMO-only or dynamic SU/MU-MIMO operation [2] in order to reduce DCI overhead for DM-RS antenna port indication, then such signalling can also be used to switch between PRG sizes of SU/MU-MIMO. If RRC configuration for SU-MIMO based DM-RS is used, only 1st PRG value is always chosen. If dynamic SU/MU-MIMO is configured, then switching between 1st and 2nd values based on DM-RS antenna port indication is supported.
PRG assignment to PRBs
In LTE the PRG are assigned starting from the lowest PRB index. In NR, due to support of wideband system operation, different UE may have different bandwidth assumption as illustrated in Figure 1. 
[image: ]
Figure 1 Illustration of different BW assumptions at the UE
As the result, if LTE principle is used to assign PRG to PRBs using UE system bandwidth, PRG boundaries may not be aligned across different UEs. To overcome the issue, common PRG assignment to PRB, was agreed in RAN1#90 meeting, irrespective of the bandwidth supported by the UE
We note that similar requirement is currently considered for configuration of BWP. It is, therefore, preferably to align the principles to achieve common framework including signalling details. In particular, to achieve common PRB indexing for BWP configuration, the following approach was already agreed which utilizing detected SS block index as reference point to indicate the PRB offset. 
	Agreements:
· Common PRB indexing is used at least for DL BWP configuration in RRC connected state
· The reference point is PRB 0, which is common to all the UEs sharing a wideband CC from network perspective, regardless of whether they are NB, CA, or WB UEs. 
· An offset from PRB 0 to the lowest PRB of the SS block accessed by the UE is configured by high layer signaling
· FFS the configuration is by RMSI and/or UE-specific signaling
· The common PRB indexing is for maximum number of PRBs for a given numerology defined in Table 4.3.2-1 in 38.211
· FFS: common PRB indexing for RS generation for UE-specific PDSCH
· FFS: common PRB indexing for UL


The approach of using SS block as reference point to indicate the offset is illustrated in Figure 2. It should be noted that special consideration is required for the secondary carrier operating without SS block. For this scenario, additional higher layer signalling can be considered to indicate the “virtual SS block” which can be used for the indication of the PRB offset.
[image: ]
Figure 2 Illustration of PRB offset indication relative to SS block

Proposal:
· To align PRG assignment to PRBs for UEs with different BW capability, the PRB offset indication based on accessed SS block should be considered. 
· Reuse signalling defined to achieve common PRB indexing
3. Conclusion
In this contribution, we discussed PRG issues. We have the following observation.
· Implicit switching between PRG sizes is supported based on the DM-RS antenna port indication value w.r.t. other co-scheduled DM-RS antenna port(s)
· 1st PRG value is selected when DM-RS port(s) are not co-scheduled with DM-RS antenna ports to other UE (i.e. SU-MIMO)
· 2nd PRG value is selected when DM-RS port(s) are possibly co-scheduled with DM-RS antenna ports to other UE (i.e. MU-MIMO)
· To align PRG assignment to PRBs for UEs with different BW capability, the PRB offset indication based on accessed SS block should be considered. 
· Reuse signalling defined to achieve common PRB indexing
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