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Introduction
In this contribution, we discuss a minor correctios of aspects related to data scrambling. The corrections and proposals are based on the latest version of TS 38.211. 
Channel estimation across slots
In case PDSCH repetition is used by the RRC parameter aggregation-factor-DL, then it is also beneficial to utilize the channel estimates from more than one slot. This resembles channel tracking in LTE where CRS is used from subframe to subframe to track the channel. In NR, as there are no fallback to using CRS, there must be a mechanism to achieve reliable channel estimates for DMRS as well, utilizing DMRS based channel tracking. 
Hence, the UE can, if the implementation support it, re-use the already estimated channel from the previous slot as a priori information when performing channel estimation for the next slot. Note that the UE can perform decoding of the message already after the first slot using only the channel estimate of the first slot and in this manner, the channel estimation SNR is expected to increase for each repeated slot. An optimal receiver would instead buffer all the slots before starting the decoding, but that would increase UE complexity and latency. 
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Extension of PRG definition
[bookmark: _Toc503266417]In TS 38.214, the PRB bundling is described in frequency domain only, although TB repetition across 2,4 or 8 slots is supported. It is beneficial for channel estimation if the PRB bundling can also extends across these slots so that the UE can, if desired, utilize the DMRS channel estimates from multiple slots to enhance the estimates. On the other hand, there are cases where the gNB would like to change the precoder from slot to slot in order to maximize the spatial diversity gain, if the CSI is not accurate, e.g. polarization co-phasing information is outdated. 
Whether precoder cycling over time is used depends on the CSI availability at the gNB and thus need to change dynamically. 



Therefore, we propose to extend the concept of a “PRG” to also cover the time domain. A PRG is thus extended from {2,4, scheduled BW} RB in frequency to also include {1,2,4,8} slots in time domain.
Extend the definition of a PRG to also include the time domain across {1,2,4,8} slots.
If Proposal 1 is adopted, the specification impact is limited to extending the higher layer parameter pdsch-BundleSize to also include the number of slots. 
Make the following extensions in TS 382,14 section 5.1.2.3 in 38.214 and inform RAN2 about the associated update to the RRC parameter signalling:
>>>>>>>>>>>> Start text proposal >>>>>>>>>>>>

A UE may assume that precoding granularity is multiple resource blocks in the frequency domain and one or multiple slots in time domain. 

In frequency domain, precoding Resource Block Group (PRGs) of size partition the carrier bandwidth part i and each PRG consists of consecutive PRBs, which can be one of the values among {2, 4, scheduled bandwidth}. 
If a UE is configured with PRG of “scheduled BW”, the UE is not expected to be scheduled with non-contiguous resource allocation.
The PRG for each carrier bandwidth part is configured by the higher layer parameter prbBundling and pdsch-BundleSsize, otherwise the PRG size is equal to 2 PRBs.


The first PRG size in frequency domain is given by and the last PRG size given by .
If the higher layer parameter prbBundling is set to ‘ON’, the higher-layer parameter pdsch-BundleSize configures two sets of PRG values, the first set includes one or two PRG values among {2,4, scheduled bandwidth} in frequency domain and one PRG value from {1,..,, aggregation-factor-DL} in time domain and the second set includes one PRG value in frequency and time domain respectively from the same set of values. 
-	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 PRG values for frequency and time respectively from the second set of PRG values. 
-	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 ‘1’ and one value for frequency and time respectively is configured for the first set of PRG values, the UE shall use these PRG values. 
-	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 ‘1’ and two values are configured for the frequency in the first set of PRG values as (2, scheduled BW) or (4, scheduled BW), the PRG in frequency is determined based on the minimum number of contiguous scheduled PRBs as:
-	The UE is not expected to be configured with (2, 4).

-	If the scheduled PRBs are contiguous and the size of the scheduled PRBs is larger than , the PRG in frequency is the same as the scheduled bandwidth, otherwise, the PRG in frequency is set to the remaining configured value of 2 or 4, respectively.
If the higher layer parameter prbBundling is set to ‘OFF’, the PRG values for frequency and time respectively are configured by the higher-layer parameter pdschBundleSize. 

When a UE is configured with RBG = 2, the UE is not expected to be configured with = 4
>>>>>>>>>>>> End text proposal >>>>>>>>>>>>
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