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1 Introduction

This document presents the summary of email discussion/approval [104-e-NR-UEFeatures-eMIMO-03] during RAN1 #104-e. According to the Chairman’s Notes:
	[104-e-NR-UEFeatures-eMIMO-03] Email discussion/approval of how to interpret FG 16-2c “Simultaneous reception with different Type-D” and whether changes are needed, till 1/29 (Ralf, AT&T)


The following was discussed and agreed during RAN1 #104-e within the scope of [104-e-NR-UEFeatures-eMIMO-03]. All proposals are based on the latest RAN1 UE features list for Rel-16 NR in [1].
2 Summary of email discussion/approval [104-e-NR-UEFeatures-eMIMO-03] 

In the latest RAN1 UE features list for Rel. 16 NR, FG 16-2c is defined as follows [1].
	16-2c
	Simultaneous reception with different Type-D
	Supports simultaneous reception with different QCL Type-D RSs.
	
	Yes
	N/A
	
	Per band
	N/A
	FR2 only
	
	
	Optional with capability signalling


In [2], Samsung observes the following:

	 For Rel-16 M-TRP features, FG16-2c describes if a UE supports simultaneous reception with different QCL-D. One thing to think about is that support of this FG may be interpreted as supporting any combination of QCL-D with simultaneous reception when receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH due to lack of further condition mentioned.

However, such interpretation is unrealistic since a UE would unlikely be able to receive different QCL-D unconditionally. Without such consideration, most UE’s would need to decline support of FG16-2c, and this can be a considerable under reporting.

Ideally, Rel-16 signaling could have been designed to explicitly acknowledge this aspect. However, given the timing, we would like to propose exploiting the existing Rel-15 FG2-29a described below.

2-29a

Group based beam reporting

Support of beam group RSRP reporting for group of 2 beams

groupBeamReporting

MIMO-ParametersPerBand

n/a

n/a

Optional with capability signalling

In our understanding, one of objectives of group based reporting is to enable information exchange from a UE to gNB regarding which QCL-D can be simultaneously received. Hence, this can also be utilized for support of receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH in principle. Along this line, we provide two alternatives.

Alt1: Support of FG16-2c is interpreted as supporting simultaneous reception with different QCL-D without any further condition when receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH. Support of FG2-29a and group based beam reporting (if configured) can also be utilized for receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH when a UE does not support FG16-2c.

In our view, Alt1 may have a minimal impact in maintaining independency between FG16-2c and FG2-29a. When a UE supports FG16-2c, it supports simultaneous reception with different QCL-D without any further condition when receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH irrespective of FG2-29a. When a UE does not support FG16-2c, but supports FG2-29a, receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH with simultaneous different QCL-D can still happen based on group based reporting. Also, this is natural interpretation given lack of clear limitation for applicability of FG2-29a. However, we believe confirmation is beneficial especially given the existence of Rel-16 signaling with potentially similar functionality.

Alt2:

FG2-29a

FG16-2c

Interpretation for Rel-16 M-TRP operation

Support

Support

A UE supports simultaneous reception with different QCL-D which are in the same group in group based reporting when receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH.

Support/not support

Not support

A UE does not support simultaneous reception with different QCL-D.

Not support

Support

A UE supports simultaneous reception with different QCL-D without further condition when receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH.

Alt2 introduces more dependency between FG2-29a and FG16-2c while limiting usability of FG16-2c. Hence, we provide a proposal below based on Alt1.


Based on the above, the following is proposed in [2].
Proposal: Support of FG16-2c is interpreted as supporting simultaneous reception with different QCL-D without any further condition when receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH. Support of FG2-29a and group based beam reporting (if configured) can also be utilized for receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH when a UE does not support FG16-2c.
Companies are invited to express their views in the table below. Companies supporting the proposal should also provide a detailed text proposal, if necessary, of how the proposal should be implemented in their view. 
	Company
	Comments/Questions/Suggestions

	Apple
	We first need to clarify for TCI codepoint in DCI, which two TCI states can be configured/indicated.

Even if we indicate we support FG16-2c, it does not necessarily mean gNB can indicate any two TCI states in a TCI codepoint since they might come from the same panel

This is the same design principle in Rel-15 in which UE needs to pair the group of beam that UE can receive simultaneously which is enabled by FG2-29a

So, we need to clarify that gNB can only configure UE to receive PDSCH simultaneously with two TCI that UE reported as group based beam reporting in the past.

After this clarification, the rest will be cleaner since for us, these two FGs are the same. 

	Samsung
	We support the proposal. This is based on alt1 in our contribution, and we are OK with alt2 or something else as well as long as it gets the job done. Our main concern is that support of FG16-2c seems to be interpreted by a network that this UE can simultaneously receive any multiple beams network configures, which is not possible. We simply want to support simultaneous reception of different beams since we think it is an important functionality in FR2, but not in this impossibly aggressive way. Hence, we would like to utilize FG2-29a in some degree such that network only asks a UE to simultaneously receive different beams which it can actually receive simultaneously.

	QC
	In Rel. 15, we do not have simultaneous reception with different QCL-TypeD properties. The Rel. 15 FG2-29a is just from beam reporting perspective and not from actual reception perspective. The functionality of actual simultaneous reception (e.g. two PDSCHs with different QCL-TypeD properties or one PDSCH with two different QCL-TypeD properties) is introduced in Rel. 16. Furthermore, Rel. 15 FG2-29a is applicable even to single spatial domain receive filter. Our understanding is that this means single QCL-TypeD property and not different QCL-TypeD property. It would be good to clarify first if companies have the same understanding as above on Rel. 15 FG and corresponding functionality.
From 38.214: “UE shall report in a single reporting instance two different CRI or SSBRI for each report setting, where CSI-RS and/or SSB resources can be received simultaneously by the UE either with a single spatial domain receive filter, or with multiple simultaneous spatial domain receive filters”

Overall, we understand the issue, which is in part due to not very consistent design across Rel. 15 and Rel. 16. We would also like to note that this issue is being discussed in Rel. 17, and it may be worth to fix the issue systematically rather than introducing the dependency above.

	LG
	To our understanding, support of FG2-29a is not tightly coupled with UE RF/antenna, e.g. multi-beam/panel, and it is rather about chipset capability, i.e. whether UE supports a specific reporting mode or not. Even single beam/panel UE can support FG2-29a, and when the reporting mode is configured, the UE can report best two beams that can be received with the same RX beam as specified in current specification. 

On the other hand, FG16-2c is more about UE RF/hardware related capability, meaning that the UE is able to receive any two different Tx beams at gNB side, i.e. multi-panel/beam UE. With this understanding, we support the first sentence of the proposal but not support the second sentence of the proposal. It will be good if we can further clarify this FG based on the first sentence of the proposal, e.g. via revising its description or adding a note.

	ZTE
	From our understanding, if UE supports FG2-29a, UE must support two beam reception. So there is no need to further use FG26-2c. Thus, we suggest to make FG 16-2c dummy.

	OPPO
	Firstly, in our understanding, FG2-29a is not used to support multiple panels reception in FR2. The reported beams (e.g. two beams with close direction) may also be received by single spatial domain filter. However, for M-TRP transmission in Rel-16, it is impossible for UE to receive two beams from different TRPs via single RX panel/beam in FR2. Hence, for a UE doesn’t support FG 16-2c but supports FG 2-29a, it is not expected to receive Rel-16 S-DCI and M-DCI M-TRP PDSCH with simultaneously different QCL-D. We don’t agree to use a Rel-15 FG (though this FG may not be actually used for Re-15 UE) to support a Rel-16 feature. 

Secondly, support of FG 16-2c doesn’t mean that UE can support any combination of QCL type-D with simultaneous reception. Based on current TCI state indication, the Rx beams should come from CSI-RS UE received before in the same panel. The current beam management mechanism may not be optimal to support M-TRP in FR2. That is why we introduce further enhancement in Rel-17. But we don’t think group based reporting in Rel-15 can do this better. 

	Nokia, NSB
	As mentioned during the preparation phase, there is no fundamental problem to be resolved by this proposed change. Similar optimizations are being discussed in Rel-17 already, and hence there is no need to define a separate solution here.

	vivo
	Comments as below:

· 16-2c can be used for intra-band CA with different QCL-D on different component carriers for PDSCH reception, which is not supported through 2-29a;

· For MTRP/Multi-panel/MPUE operation with 16-2c, optimization can be further discussed in Rel-17.

· We are supportive of the proposal. And we are also fine without any further clarification.

	HW
	In our understanding, there is no need to couple FG 16-2c in Rel-16 and FG 2-29a in Rel-15, i.e. there is no prerequisite of FG 16-2c over FG 2-29a. 

FG 2-29a refers to channel measurement/reporting capability by which the gNB/NW may understand beam quality assuming simultaneous reception.  FG 16-2c refers to gNB scheduling restrictions so that the gNB may understand what the UE can receive different type D or not, otherwise there is potential risk of PDSCH failure.  Whether exactly gNB may do depends on the gNB implementation, with or without FG 2-29a which only impact PDSCH performance, similar with good or bad CSI reporting. 

Rel-17 will have further BM measurement/reporting enhancements which can be used for Rel-16 MTRP feature as well. In our understanding, Rel-17 BM UE capability and Rel-16 FG 16 family will not depend on each other.  

	Samsung
	In our understanding, it should be pretty clear that the current FG16-2c is not very useful as is since no reasonable UE can declare support of it unless it takes chances. Hence, some consideration should happen if RAN1 is serious on FR2 M-TRP PDSCH with different QCL-D. 

Regarding Rel-15 possibility of receiving two PDSCHs with different QCL-TypeD properties or one PDSCH with two different QCL-TypeD properties, we do not think that it is supported in Rel-15. Regarding potential use of a single spatial domain filter with FG2-29a, we do not see this as an issue since what matters is if a UE can receive multiple things simultaneously. If what a UE reports corresponds to single filter at a UE side, then such a pair probably is not useful for M-TRP PDSCH at gNB side. Then, gNB would not use it for M-TRP PDSCH, and there is no harm. If that pair happens to correspond to different TRPs at gNB side although it is unlikely, then it can still be used for M-TRP PDSCH since a UE can receive them both simultaneously. If a UE has other beams which can be received simultaneously using different panels, then a UE would report them, and they can legitimately be used for M-TRP PDSCH. Addressing this in Rel-17 can also be an option, but we of course prefer earlier handling of this, and we believe there is a way to be done following either alt1 or alt2 in our contribution.


3 Conclusion

After further discussion on the RAN1 email reflector, email discussion/approval [104-e-NR-UEFeatures-eMIMO-03] was concluded without further agreements.
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