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1 Introduction

This document presents the summary of email approval [100b-e-NR-UEFeatures-Mobility-01] during RAN1 #100bis-e. According to the Chairman’s Notes:
	[100b-e-NR-UEFeatures-Mobility-01] Email discussion/approval proposal 1 (high priority item) in R1-2001870 by 4/24 – Ralf (ATT)

· Note: “FL Proposal 5“ in R1-2001870 can be discussed within the scope of this email discussion


The following was discussed and agreed during RAN1 #100bis-e within the scope of [100b-e-NR-UEFeatures-Mobility-01] “Email discussion/approval proposal 1 (high priority item) in R1-2001870” [1].
The following will be removed from the final document, however, in the meantime, please take note of this guidance of the RAN1 MCC technical officer:
	W.r.t the naming convention, the following suggestion […] may be helpful to keep the previous company’s name (only the most recent one) in the filename, so that we can easily tell which previous version this is based on, and may solve the issue when there are crossing emails.
e.g. something like the following:

5_Incoming_Liaison_Statements/Summary-1_v1-LG

5_Incoming_Liaison_Statements/Summary-1_v2-LG-CATT

5_Incoming_Liaison_Statements/Summary-1_v2-LG-vivo

5_Incoming_Liaison_Statements/Summary-1_v3-CATT-HWHiSi


2 Summary of Email Approval [100b-e-NR-UEFeatures-Mobility-01]
The following is the proposal in [1] for approval in this email discussion:
FL Proposal 1 (21-1): 

Alt.1:
	21-1a
	Intra-frequency DAPS HO
	Support of  intra-frequency DAPS-HO 

 

1) Support of simultaneous DL reception of PDCCH and PDSCH from source and target cell in DAPS-HO

 

2) Support of PDCCH blind decoding capability in the first MCG and second MCG.
	DAPS

(Note: RAN2 feature)
	Yes
	N/A
	The network cannot configure UE with DAPS HO 
	Per Band
	No
	N/A
	N/A
	
	[Optional with capability signalling]

	21-1b
	Inter-frequency DAPS HO
	Support of  inter-frequency DAPS-HO 

 

1) Support of simultaneous DL reception of PDCCH and PDSCH from source and target cell in DAPS-HO

 

2) Support of PDCCH blind decoding capability in the first MCG and second MCG.

 
	DAPS

(Note: RAN2 feature)
	Yes
	N/A
	The network cannot configure UE with DAPS HO 
	Per BC
	No
	N/A
	N/A
	
	[Optional with capability signalling]


Alt. 2:

	21-1
	DAPS HO in non-overlapping frequency resources
	For the Indicated support of  intra-frequency DAPS-HO for a given [band] and indicated support of inter-frequency DAPS-HO for a given [band combination].

1) Indicates support of simultaneous DL reception of PDCCH and PDSCH from source and target cell in DAPS-HO in overlapping OFDM symbols in non-overlapping frequency resources
2) Indicates support of PDCCH blind decoding capability in the first MCG and second MCG.


	DAPS

(Note: RAN2 feature)
	Yes
	N/A
	The network cannot configure UE with DAPS HO 
	[Per BC] for inter-frequency case, 

Per Band for intra-frequency case


	No
	N/A
	N/A
	Not supported when both source/target cells are in FR2
	[Optional with capability signalling]

	21-1a
	DAPS HO in overlapped time and frequency resources
	For the Indicated support of  intra-frequency DAPS-HO for a given [band] and indicated support of inter-frequency DAPS-HO for a given [band combination].

1) Indicates support of simultaneous DL reception of PDCCH and PDSCH from source and target cell in DAPS-HO in overlapped time and frequency resources

2) Indicates support of PDCCH blind decoding capability in the first MCG and second MCG.


	DAPS

(Note: RAN2 feature)
	Yes
	N/A
	The network cannot configure UE with DAPS HO 
	[Per BC] for inter-frequency case, 

Per Band for intra-frequency case


	No
	N/A
	N/A
	Not supported when both source/target cells are in FR2
	[Optional with capability signalling]


· High priority

· Down-select between Alt. 1 and Alt. 2

· If Alt. 2 is agreed, conclude type for FG 21-1 and 21-1a
“FL Proposal 5“ in [1] can also be discussed within the scope of this email discussion.
FL Proposal 5 (high priority, 21-1a): Discuss whether to introduce the following new feature group 

	21-1a
	Simultaneous DL reception with both source and target PCells during resource collision
	Indicate support of simultaneous DL reception with both source and target PCells when the resources for PDCCH/PDSCH from the two cells overlap in frequency and time
	DAPS
	
	
	
	
	
	
	21-1a
	Simultaneous DL reception with both source and target PCells during resource collision
	Indicate support of simultaneous DL reception with both source and target PCells when the resources for PDCCH/PDSCH from the two cells overlap in frequency and time


Companies are asked to provide their views and comments in the following tables.
Regarding the down-selection between Alt. 1 and Alt. 2:
	Company
	Comments/Questions/Suggestions

	Intel
	The main difference between Alt 1 and 2 is how overlapping DL signal/channel in time and frequency is handled by the UE. Alt 1 does not have a separate capability, where as Alt 2 has a separate capability for this.
While it is true that this issue has been put as FFS in RAN1 #99 (see below), we assumed even overlapping in time (but not in frequency) for intra-frequency DAPS support is going take non-trivial implementation effort. Therefore, instead of fragmenting the UE capability even further, we would prefer to couple the intra-frequency DAPS support such that UE supporting intra-frequency DAPS supports simultaneous reception whether or not DL signal/channels are overlapping in time and/or frequency resources.
Unless the UE trying to implement SIC-like receivers, the most of the complexity is being able to optimize and cope with two serving cells signals in the same frequency, for example AGC tuning, If the UE is able to process signals that overlap in time, from baseband processing there would not be significant more effort in processing signals that overlap in time and frequency. Of course, the performance when signals overlap in time and frequency is going to be far worse, and this should be understood by the NW. However, the amount of effort should needed by the UE should be similar.
Based on this we prefer Alt 1 formulation.

Agreement in RAN1 #99:

· In RAN1 understanding, if UE indicates that it supports DAPS HO for a specific feature set, it implies (without additional capability signaling) that UE supports simultaneous reception of DL signals/channels in overlapping OFDM symbols for DAPS HO.
· Additional restrictions may apply, e.g. BWP, BD/CCE limit for PDCCH monitoring
· Additional capability signaling is required to indicate the intra-frequency DAPS HO for a specific feature set
· FFS: Whether indicated capabilities are per FS or per FSPC
· Note: as per RAN2 LS R1-1911924, UE may additionally indicate that UE supports simultaneous transmission of UL signals/channels in overlapping OFDM symbols.
· FFS: Whether, a UE that indicates DAPS-HO capability is capable of simultaneously receiving PDCCH/PDSCH from source and target cells when the resources for PDCCH/PDSCH from the two cells overlap in frequency and time.


	Samsung
	Support Alt.1. Depending on RAN2 status, e.g., if RAN2 defines intra-/inter-frequency DAPS capability separately, we may not need to partition current FG 21-1. 

	Nokia, NSB
	We agree with Intel and Samsung above, and we also support Alt.1. 

	Ericsson
	Support Alt1, the arguments from Intel on complexity coincide with our understanding.

	MTK
	We support Alt 2.

Adding FG 21-1a is very important for UE to implement this feature.

We do not see how UE can demodulate two PDCCHs/PDSCHs simultaneously in overlapping time/frequency resources without implementing SIC-like receivers. If the time and frequency resources both overlap, to our understanding the same AGC setting would be used for the two cells at this same timing.
Simultaneous DL reception for both source and target PCells when the resources overlaps in frequency and time is very challenging for UE implementation. In additional to performing two channel estimations, UE needs to handle severe interference between source and target cells to correctly decode the PDCCH/PDSCH from both cells. To my understanding, this is discussed in multi-TRP session and some related techniques are discussed there to solve this problem. For a UE supporting DAPS HO, it may not support multi-TRP, and demodulating two PDCCHs/PDSCHs simultaneously in overlapping time/frequency resources can impose prohibitively high complexity in UE implementation. It is important to clarify this issue to avoid prohibitively high complexity in UE implementation for basic DAPS functions. 


If Alt. 2 is agreed, regarding the conclusion of the type for FG 21-1 and 21-1a:
	Company
	Comments/Questions/Suggestions

	Intel
	21-1a should be only applicable for intra-frequency DAPS, which should be per band (according to latest RAN2 status).
21-1 feature in RAN2 is capture by two different capability, one for intra-frequency and one for inter-frequency. Therefore it should be per band (for intra-frequency) and per BC (for inter-frequency).

	MTK
	We agree with Intel that “per band” signaling is sufficient for FG 21-1a.

If separate signaling for intra-f and inter-f DAPS HO are preferred by companies, it can be considered to separate 21-1 in Alt 2 into two features to handle the “per BC”/“per band” signaling, just like Alt.1 did.


Regarding FL Proposal 5:
	Company
	Comments/Questions/Suggestions

	Intel
	Our preference is not to introduce this feature as explained in comment for Alt 1 vs Alt 2 discussion.

	Samsung
	Not to introduce this feature group.

	Nokia, NSB
	Do not introduce the FG.

	Ericsson
	Do not introduce the FG.

	MTK
	We see it very important to introduce this FG for UE implementation consideration, and for UE to be willing to support this FG, as elaborated in comment for Alt 1 vs Alt 2 discussion.


…

3 Conclusions

…
4 References
[1] R1-2001870, Summary on UE features for NR mobility enhancements, Moderator (AT&T)
