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Introduction
During RAN1 NR AH#2 meeting, the following agreements related to PRB bundling in downlink were made:[1]
Agreements:
· For DL data transmission:

· PRB bundling size values include

· Case 1: one or more values down-selected from the following set

· {[1], 2, 4, 8 and 16};

· FFS the relationship with RBG size; 
· Case 2: values equal to consecutively scheduled bandwidth in frequency;

· For UE-specific PRB bundling size indication, support dynamically indicated PRB bundling size with up to 1 bit overhead;

· FFS implicit indication to reduce configuration overhead, e.g., based on DMRS configuration etc;

· FFS the usage of above 1 bit, e.g. whether to switch between Case 1 and Case 2 or between two configured Case 1 values;

· FFS other aspects related to MU-MIMO pairing and  higher-layer signaling
In this contribution, we discuss the details related to PRB bundling for both uplink and downlink
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On details of PRB bundling size
Two cases of PRB bundling sizes have been agreed to be supported at the previous meeting. Case 1 is an extension of the conventional approach used in LTE. Which is mostly aligned with LTE RBG for RA type 0. In LTE, 3 different values of PRG are defined, 1,2 and 3 PRB according to its RBG (1,2,3 and 4). 
Based on the current agreement in RAN WG1, NR will have larger RBG size than LTE, which are 2,[3], 4, [6], 8 and 16. In LTE, the bundling size is mainly bandwidth dependent, that is, as the RBG varies with different carrier bandwith. 
However, it has been observed and also shown in our accompanying contribution [2,3], that PRB bundling can have a considerable impact on DM-RS channel estimation for different scenarios. 
· Case 1: one or more values down-selected from the following set
· {[1], 2, 4, 8 and 16}
· FFS the relationship with RBG size;
To simply but efficient to RBG size, we propose to have PRG size as a function of RBG. For each RBG size, one or two PRG sizes can be configured, and gNB can signal the used PRG via dynamic DCI signaling.
Proposal 1: NR support to configurable PRG sizes for a given RBG as shown in below table, and one PRG size is dynamically signalled by one bit DCI. 

	RBG
	PRG

	2
	2

	4
	2, 4

	8
	4, 8

	16
	8, 16


· Case 2: values equal to consecutively scheduled bandwidth in frequency;
Though, we have agreed that NR supports UE-specific RF bandwidth which is smaller than carrier bandwidth. It is not fully aligned with DM-RS designs which requires frequency domain OCC. Since the main motivation of the case 2 is more on the continuous phase precoding, then it may not guarantee the orthogonality between CDMed REs. 

Thus, we propose not to use case 2 as an dynamically configured, and it should be configured by RRC signaling only. 
Proposal 2: gNB can configure PRG equal to whole allocation bandwidth by RRC signaling, and it should not make impact to UE’s implementation. 
3
Summary 
In this section, we summarize the key observations/proposals related to PRB bundling for both uplink and downlink:
Proposal 1: NR support to configurable PRG sizes for a given RBG as shown in below table, and one PRG size is dynamically signalled by one bit DCI. 
	RBG
	PRG

	2
	2

	4
	2, 4

	8
	4, 8

	16
	8, 16


Proposal 2: gNB can configure PRG equal to whole allocation bandwidth by RRC signaling, and it should not make impact to UE’s implementation. 
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