[bookmark: _GoBack]3GPP TSG RAN WG1 #100 bis		R1-2001794					     	R1-
e-Meeting, April 20th – 30th, 2020

Agenda Item:		7.2.11.6
Title:		UE features for eMIMO
Source:		China Unicom
Document for:		Discussion and decision

1 Introduction
There is a first phase email discussion on Rel-16 NR UE features for each WI based on R1-1911751 after RAN1 #99 meeting and the updated UE feature list is provided by rapporteurs in R1-2000930.
 After RAN1#100-e meeting，the second phase email discussion/approval of Rel-16 NR UE feature is kicked off , which aims to hopefully reach a first set of agreements as well as help structure the sub-agendas for April E-meeting. Companies are encouraged to provide consolidated feedback.
In RAN #100bis meeting, discussions on UE feature are included in draft agenda. Thus, in this contribution paper, we discuss UE features for MIMO and mainly focus on the features about eType-II codebook and Power-efficient UL transmission.
2 eType-II codebook
From the progress of the current discussion about feature group 16-3, there are two types Rel 16 eType-II codebook, regular eType-II and port selection eType-II. They are two different codebooks analogous and each type has several feature points as shown in the sub bullets. 
Therefore, we propose feature group 16-3 can be split into two feature groups:
· Feature group 16-3a:  Supported Regular eType-II
· Feature group 16-3b:  Port selection eType-II
Proposal 1: Feature group 16-3 should be split into 16-3a Regular eType-II and 16-3b port selection eType-II respectively.

When UE supports multiple codebook types concurrently, it should support mixed codebook types to avoid collision on reporting and  “under-reporting”.Thus, we think supporting mixed codebook types is critical and necessary. For example, UE can report a list of supported combinations for codebook types and signaled in a form as {codebook A, codebook B, max # ports per resource, max # resource, max # total ports}, where Codebook A is one of {Type I SP, Type I MP}, codebook B is one of {Type II, Type II port-selection, eType II, eType II port-selection}.
Proposal 2: Component “FFS: Support of mixed codebook types” for regular eType-II codebook and eType II port selection should be modified to remove FFS.

Regarding UCI omission in component 7 for eType II and component 6 for eType II port selection, there is no need of adding this UE capability for either type codebook. Because UCI omission is a mandatory component analogous to Rel-15 Type II and Type II port-selection.
Proposal 3: Remove the component “UCI omission” for these two types of codebooks.

Regarding CBSR, this feature is only for regular eType II. There are two modes of CBSR. One is just on and off, which indicates whether UE supports CBSR and UE will signal “supported” or not. The other is “soft” amplitude restriction, which choice from 4 amplitude restrictions, as amplitudeSubsetRestriction in 38.214 . We think it should support as an optional feature, so the second mode should be optional even for UE supports CBSR. 
Proposal 4: component 5 CBSR should be modified (1) CBSR (2) If UE supports CBSR, whether UE supports amplitudeSubsetRestriction as in 38.214

As for number of PMI sub-bands in component 3 for both eType II and eType II port selection. R=2 scheme increases UE operation and computational complexity compared with R=1 – e.g., a new subband size for PMI, mismatch subband size on PMI and CQI, as well as increased total number of PMIs. However, R=2 also leads to a finer PMI quantization granularity, which is preferred at the gNB side. In order to tradeoff the advantages and disadvantages, it is better to set this component(R=2) to be optional for different UE implement.
Furthermore, support jointly signal components 3 R=2 with components 1 CSI-RS resource capability as a quadruple with {max # of PMI sub-bands, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} since all of them are highly related to UE complexity of CSI processing. 
Proposal 5: R=2 should be optional, and component 3 and component 1 can be combined to a quadruple form. And it should be signaled independently for eType II and eType II.

Regarding the maximum number of configured aperiodic CSI Report Settings in component 8 for eType II and component 7 for eType II port selection, it should be addressed based on previous agreements, and the max value UE can report should be increased and updated from 4 to 8 in an existing UE feature.
Proposal 6: the maximum number of configured aperiodic CSI Report Settings should be a general feature regardless of codebook type and the max value should be updated from 4 to 8.

3 Power-efficient UL transmission
Defining ‘mode1AndMode2’ seems beneficial, since then UEs can support full power in a network that does not support one of Mode 1 or Mode 2.

Proposal 7: The feature "mode1AndMode2" should be supported.
In this feature, some components are associated with specific mode and not for general. For example, for SRS resource and TPMI grouping, the prerequisite is UL full power transmission mode 2. Thus, we think this feature should be decoupled into several features according to different modes and prerequisites. 
Proposal 8: decouple the feature 16-5 into several features according to the different UL full power transmission modes.
As for component 2, the “FFS: New UL codebook set(s) per supported mode” is redundant, as the new UL codebook set is only supported under mode 1. In other words, if mode 1 is supported, then the new UL codebook set is supported, vice versa. Therefore, the feature can be listed under the decoupled feature 16-5b “Supported UL full power transmission mode 1”and FFS can be removed.  

Proposal 9:  List the component “FFS: New UL codebook set(s) per supported mode” under the decoupled feature 16-5b“Supported UL full power transmission mode 1” and remove the FFS.

Similarly, as for component 6 and component 4 and component 3, they are associated with mode 2 or mode1andmode 2 only. That is, “TPMI group which delivers full power” is applicable only under mode2 or mode1and mode2. So, supporting mode 2 is the prerequisite for this component.

Proposal 10:  List the component “PMI group which delivers full power” under the decoupled feature 16-5c“Supported UL full power transmission mode 2”.

Proposal 11: Each of the above features cannot be per UE, should be per FS(per feature set per band per band combination), 

4 Conclusion
In this contribution, some eType II codebook components and Power-efficient UL transmission components were discussed for consideration. Based on above discussions, our proposals in this contribution are summarized as follows.
Proposal 1: Feature group 16-3 should be split into 16-3a Regular eType-II and 16-3b port selection eType-II respectively.
Proposal 2: Component “FFS: Support of mixed codebook types” for regular eType-II codebook and eType II port selection should be modified to remove FFS.
Proposal 3: Remove the component “UCI omission” for these two types of codebooks.
Proposal 4: component 5 CBSR should be modified (1) CBSR (2) If UE supports CBSR, whether UE supports amplitudeSubsetRestriction as in 38.214
Proposal 5: R=2 should be optional, and component 3 and component 1 can be combined to a quadruple form. And it should be signaled independently for eType II and eType II.
Proposal 6: the maximum number of configured aperiodic CSI Report Settings should be a general feature regardless of codebook type and the max value should be updated from 4 to 8.
Proposal 7: The feature "mode1AndMode2" should be supported.
Proposal 8: decouple the feature 16-5 into several features according to the different UL full power transmission modes.
Proposal 9:  List the component “FFS: New UL codebook set(s) per supported mode” under the decoupled feature 16-5b“Supported UL full power transmission mode 1” and remove the FFS.
Proposal 10:  List the component “PMI group which delivers full power” under the decoupled feature 16-5c“Supported UL full power transmission mode 2”.
Proposal 11: Each of the above features cannot be per UE, should be per FS(per feature set per band per band combination), 
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