3GPP TSG RAN WG1 meeting #103e	R1-2008733
e-Meeting, October 23rd – November 13th, 2020

Agenda item:		7.2.9
Source:	Nokia, Nokia Shanghai Bell
Title:	Remaining physical layer aspects of dual active protocol stack based HO
Document for:		Discussion and Decision
Introduction
[bookmark: _Hlk510705081]In this contribution we discuss some remaining aspects on the physical layer for dual active protocol stack based HO.
DAPS based HO interaction with other features

1.1 Multi-TRP operation
In RAN1#102e, the DAPS operation jointly with the multi-TRP was discussed [1], without firm conclusion. Following this, the issue was further discussed in RAN#89e [2] it was agreed that UE is not required to support simultaneous operation with multi-TRP and that RAN2 needs to decide the solution how this is achieved:
	RP-202020	Moderator's summary for email discussion 	Huawei
	[89E][37][DAPS_CA_mTRP]
	covered Tdoc 1869
	conclusion: proposals 1 & 2 were updated in email discussion [89E][37][DAPS_CA_mTRP] to
	
	Proposal 1 (final2): UE is not required to support simultaneous operation of multi-DCI/single-DCI mTRP and DAPS 
	in Rel-16. No UE capability is defined for this in Rel-16. 
	
	Proposal 2 (final): Task RAN2 to decide on solution(s) to avoid that a Rel-16 UE operates simultaneously with multi-
	DCI/single-DCI mTRP and DAPS. RAN2 should strive to conclude in 2020/Q4.
	
	and these proposals are endorsed




In RAN1#102e the option of using defined physical layer behaviour to relax the UE complexity. Namely restricting the UE monitoring behaviour to CORESETs with CORESETPoolIndex=0, and receiving PDSCH only from the first indicated TCI state (if scheduled with two). Now as discussed already in RAN1#102e this would result autonomous RRC configuration adjustment, and therefore not preferable to conclude in RAN1. Hence, as agreed by RAN#89e, the mechanism to avoid simultaneous operation with multi-TRP and DAPS should fall under RAN2 jurisdiction.
Observation: As per RAN#89e agreements simultaneous operation with multi-TRP and DAPS is not supported in Rel-16. Definition of a mechanism to avoid simultaneous operation with multi-TRP and DAPS falls under RAN2.

1.2 SUL operation
In context of interoperability with other features, SUL operation would seem to set similar requirements for UL hardware as DAPS. UE may support SUL with single TX chain if the change from one UL carrier to another (S)UL carrier, and vice versa, can be done with in given time limits, or UE could support SUL operation with separate hardware chains. Intra-frequency DAPS could be done either based on single TX chain or with two TX chains. Inter-frequency DAPS, in general case, would imply support of two TX chains. 
It could be envisioned that UE that can support SUL with single TX chain, but supports multiple TX chains, could support SUL during intra- or inter-frequency DAPS based HO. Additionally, device supporting SUL with single or two TX chains, could be envisioned to be able to support SUL also at least in case of intra-frequency DAPS. Contrary could also be considered. I.e. device requiring both TX chains for SUL operation (one for NUL and other for SUL carrier), would not be able to support inter-frequency DAPS operation. 
Observation: The UE capability to support SUL during DAPS based HO depends on UE implementation.
The question is if this differentiation can be made based on existing capabilities or whether something new would need to be defined to enable differentiation. The SUL UE features are given in 38.822 as follows:







	Index
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	6-16
	Supplemental uplink
	1) RACH, PUSCH, PUCCH, SRS operations in a band combination including SUL
2) Supplemental uplink with same numerology between SUL and non SUL carriers
	6-15
	supportedBandCombinationList
	RF-Parameters
	n/a
	n/a
	This is conditioned on the support of SUL band combination(s).
	Optional with capability signalling

	6-17
	Supplemental uplink with different numerologies between SUL and non SUL carriers
	Different numerologies between SUL and non SUL
	6-16
	supportedBandCombinationList
	RF-Parameters
	n/a
	n/a
	This is conditioned on the support of SUL band combination(s).
	Mandatory with capability signalling

	6-18
	Supplemental uplink with dynamic switch
	DCI based selection of PUSCH carrier
	6-16
	dynamicSwitchSUL
	FeatureSetUplink
	n/a
	n/a
	his is conditioned on the support of SUL band combination(s).
	Optional with capability signalling

	6-19
	Simultaneous transmission of SRS on an SUL/non-SUL carrier and PUSCH/PUCCH/SRS on the other UL carrier in the same cell
	Simultaneous transmission of SRS on an SUL/non-SUL carrier and PUSCH/PUCCH/SRS on the other UL carrier in the same cell
	6-16
	simultaneousTxSUL-NonSUL
	FeatureSetUplink
	n/a
	n/a
	
	Optional with capability signalling




The SUL features 6-16, 6-17 and 6-18 do not allow differentiating between different UE TX chain hardware architecture options, and could hence be hence supported in principle with single or multiple TX chains. Hence, these capabilities alone do not allow determine whether UE can support SUL during DAPS HO. SUL feature 6-19 requires UE to be capable of transmitting simultaneously to both, NUL and SUL carrier, thus in general case it could be seen to imply support of two TX chains. If the minimum complexity is assumed via re-use of same hardware, it could be assumed that UE supporting 6-19 would not be able to support SUL in case of inter-frequency DAPS. Support of SUL during intra-frequency DAPS HO could be possible depending on UE implementation. 
Observation: Based on existing SUL capabilities, it cannot be unambiguously determined whether UE can or cannot support SUL during DAPS HO.
Now there could be different approaches considered to clarify the situation, in simplest via introduction of new capabilities or setting restrictions/limitations to used UL carriers during DAPS HO. Evidently the extend of the different capabilities and possible operation restrictions would require further discussion, for which there maybe limited time during Rel-16. Reflecting the RAN Plenary decision in context of mTRP operation, it would seem best way forward, that the same approach is adopted for SUL as was done for CA. Hence we suggest that RAN1 sends an LS to RAN2 noting that simultaneous operation of SUL and DAPS is not supported in Rel-16.
[bookmark: _Hlk53753300]Proposal: RAN1 sends a LS to RAN2 informing that from RAN1 perspective simultaneous operation of SUL and DAPS is not supported in Rel-16.
[bookmark: _GoBack]We have provided a draft LS in Annex A.
Conclusion
In this contribution we discussed some of the open physical layer aspects related DAPS based HO. We have made following observations and proposal:-
Observation: The UE capability to support SUL during DAPS based HO depends on UE implementation.
Observation: Based on existing SUL capabilities, it cannot be unambiguously determined whether UE can or cannot support SUL during DAPS HO.
Proposal: RAN1 sends a LS to RAN2 informing that from RAN1 perspective simultaneous operation of SUL and DAPS is not supported in Rel-16.
In Annex A we have provided a draft LS to RAN2.
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[bookmark: _Hlk53753844]Title:	[DRAFT] LS on simultaneous operation of DAPS and SUL
Response to:	
Release:	Rel-16
Work Item:	NR_Mob_enh-Core

Source:	Nokia
To:	TSG RAN WG2
Cc:	

Contact Person:	
Name:	Jorma Kaikkonen
E-mail Address:	jorma.kaikkonen(at)nokia(dot)com

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 	

Attachments:	-


1. Overall Description:
RAN1discussed the simultaneous operation of SUL and DAPS and concluded that, in order to limit the UE complexity, RAN1 perspective simultaneous operation of SUL and DAPS is not supported in Rel-16.


2. Actions:
To RAN2:
ACTION: 	RAN1 respectfully asks RAN2 to take the above information in to account. 

3. Date of Next RAN1 Meetings:
TSG RAN1 Meeting #104e		 25 January – 05 February, 2021	eMeeting
TSG RAN1 Meeting #104bis-e		 12 – 20 April, 2021		eMeeting

