Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG1 Meeting #110bis-e	R1-2209670
e-Meeting, October 10th – 19th, 2022

Agenda Item:	8.16.1
Source:	Ericsson
Title:	Rel-17 UE features topics set #1
Document for:	Discussion
1	Introduction
In this contribution we provide our views about remaining technical aspects of UE features for the Rel-17 work items on NR Coverage Enhancement and Sidelink.
[bookmark: _2_Rel-17_UE][bookmark: _3_Rel-17_UE][bookmark: _4_Rel-17_UE][bookmark: _2_Rel-17_UE_1]2	Rel-17 UE features for coverage enhancement
[bookmark: _Hlk71539747]The remaining open issues for UE feature for Rel-17 Coverage Enhancement WI include the component of 30-4g and Type for 30-4a to 30-4h. We make suggestions based on the current agreement of UE features. Table 2b below shows the features as captured in [1] from RAN1#110, and changes to that version are marked in red. 
Our rationale for each of the changes is as follows:
30-4g: The following proposal was made in RAN1#110 without consensus.
	High priority proposal 2-3-7:
· Apply either one of following alternatives for restarting DMRS bundling 
· Alt.1: Keep only one related to restarting DMRS bundling (FG 30-4g)
· Alt.1-1: Keep one component
· Alt.1-2: Have two components for i) capability for restarting DMRS bundling subject to semi-static events after dynamic events within a nominal TDW and ii) capability for restarting DMRS bundling subject to dynamic events [14]
· Alt.2: Introduce two FGs for i) capability for restarting DMRS bundling subject to semi-static events after dynamic events within a nominal TDW and ii) capability for restarting DMRS bundling subject to dynamic events [14]


[bookmark: _Hlk101465030]It was agreed in RAN1#107 that the UE capability of restarting DMRS bundling is applied only to dynamic events.  Dynamic events are not defined in 38.214; instead events for which power consistency and phase continuity is maintained over an actual TDW that is created in response to specific events are identified. Therefore, we support Alt.1-1 and suggest the component should be ‘Support power consistency and phase continuity over an actual TDW created in response to events identified in 38.214 subclause 6.1.7, where such support of consistency/continuity for the event requires UE capability.’.
Regarding the Type (per UE, per band, etc.) for 30-4a to 30-4h: the following proposal was made in RAN1#108, but required further discussion and was left for later meetings.
[FL4] Medium priority proposal 4-4:
· Type of FGs 30-4a to 30-4h is per band and per BC.
[bookmark: _Hlk112102633]In RAN1#110, several alternatives were made for different FGs, as follows.
	High priority proposal 2-3-2:
· Apply either one of following alternatives for the type of FGs 30-4a/b/c/d/h
· Alt.1: Per band [2, 5, 9, 13, 14, 15]
· Alt1-1: No differentiation for TDD/FDD and FR1/FR2 [2, 13]
· Alt1-2: Differentiation for FR1/FR2 and no differentiation for TDD/FDD
· Alt.2: Per band and per BC [3, 6, 11]
· Alt.3: Per FS [6, 7, 12]
High priority proposal 2-3-3:
· Apply either one of following alternatives for the type of FGs 30-4e
· Alt.1: Per UE [3, 11, 15]
· Alt1-1: No differentiation for TDD/FDD and FR1/FR2 [15]
· Alt.2: Per band [2, 5, 9, 13, 14]
· Alt2-1: No differentiation for TDD/FDD and FR1/FR2 [2, 13]
· Alt2-2: Differentiation for FR1/FR2 and no differentiation for TDD/FDD [9]
· Alt.3: Per band and per BC [6]
· Alt.4: Per FS [6, 7, 12]
High priority proposal 2-3-4:
· Apply either one of following alternatives for the type of FGs 30-4f
· Alt.1: Per UE [3, 11]
· Alt.2: Per band [2, 5, 9, 13, 14]
· Alt2-1: No differentiation for TDD/FDD and FR1/FR2 [2, 13]
· Alt2-2: Differentiation for FR1/FR2 and no differentiation for TDD/FDD [9]
· Alt.3: Per band and per BC [6]
· Alt.4: Per FS [6, 7, 12]
High priority proposal 2-3-5:
· Apply either one of following alternatives for the type of FGs 30-4g
· Alt.1: Per UE [15]
· Alt1-1: No differentiation for TDD/FDD and FR1/FR2 [15]
· Alt.2: Per band [2, 5, 9, 13, 14]
· Alt2-1: No differentiation for TDD/FDD and FR1/FR2 [2, 13]
· Alt2-2: Differentiation for FR1/FR2 and no differentiation for TDD/FDD [9]
· Alt.3: Per band and per BC [3, 6, 11]
· Alt.4: Per FS [6, 7, 12]


Since uplink carrier aggregation can require sharing Tx chains or power among carriers, extra UE capability may be needed to operate DMRS bundling when the UE is configured for UL CA.  As such, we can understand the motivation of the proposal to have more than per band capability for many of the DMRS bundling sub-features.
A capability of per band and per BC could be defined in various ways.  One way could be to indicate per band capability, and if the UE does not support a particular band combination, to indicate a lack of support for that band combination. This seems inconsistent with the guidance from RAN2 that says that defining “incapability” bits should be avoided [2].
An alternative approach could be based on the definition of powerClass in 38.306, which has both per band and per band combination capabilities.  Here we illustrate using 30-4, but this should be applied to the DMRS bundling sub-features.
Table 2a: Example Per Band + Per Band Capability Definition
	Definitions for parameters
	Per

	maxDMRS-BundlingDurationBand-r17
Indicates the maximum number of consecutive slots during which the UE is able to maintain power consistency and phase continuity to support DM-RS bundling for a PUSCH or PUCCH when UE is configured with a single UL serving cell.
	Band

	DMRS-BundlingBC-r17
Indicates that the UE supports DM-RS bundling for a PUSCH or PUCCH also when UE is configured with more than one UL serving cell. The capability per band of the band combination is then given by maxDMRS-BundlingDurationBand-r17.
	BC


The per band + BC capability seems appropriate for 30-4a,b,c,d and 30-4g,h since these features in our view are ‘DMRS bundling’ features.  However, frequency hopping is not affected by CA configurations, and indeed Rel-15 inter-slot hopping for PUSCH (UE feature 5-10) has per UE granularity.  Given that 5-10 is per UE, we think that is a reasonable granularity for Rel-17 for UE features 30-4e and 30-4f.  Per-band capability can also be considered if sufficiently motivated, e.g. to address IoDT test issues.
[bookmark: _Ref83818977][bookmark: _Hlk101709624]Table 2b: Capabilities for PUSCH and PUCCH Joint Channel Estimation
	Index
	Feature group
	Components
	Prerequisite feature groups
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Note

	30-4
	The maximum duration for DM-RS bundling
	The maximum duration during which UE is able to maintain power consistency and phase continuity to support DM-RS bundling for PUSCH/PUCCH

	
	Per Band
	Candidate values for the maximum duration for FDD are {4, 8, 16, 32}
Candidate values for the maximum duration for TDD are {2, 4, 8, 16}

NOTE: DM-RS bundling is only applicable for UL transmissions with pi/2 BPSK, BPSK, and QPSK modulation orders for the corresponding physical channels.

	30-4a
	DM-RS bundling for PUSCH repetition type A
	Support DM-RS bundling for PUSCH repetition type A over consecutive symbols
	30-4 and one of {5-14, 5-16, 5-17}
	[Per UE]
Per Band and Per BC, according to the approach above.
	

	30-4b
	DM-RS bundling for PUSCH repetition type B
	Support DM-RS bundling for PUSCH repetition type B over consecutive symbols
	30-4, 11-5
	[Per UE]
Per Band and Per BC, according to the approach above.
	

	30-4c
	DM-RS bundling for TB processing over multi-slot PUSCH
	Support DM-RS bundling for TB processing over multi-slot PUSCH over consecutive symbols
	30-4, 30-3
	[Per UE]
Per Band and Per BC, according to the approach above.
	Note: If a UE reports support of FG 30-3a and 30-4c, the UE supports DMRS bundling for the repetitions of TBoMS

	30-4d
	DMRS bunding for PUCCH repetitions
	Support DM-RS bundling for PUCCH repetitions for PUCCH formats 1/3/4 over consecutive symbols
	30-4, 4-23
	[Per UE]
Per Band and Per BC, according to the approach above.
	

	30-4e
	Enhanced Inter-slot frequency hopping with inter-slot bundling for PUSCH 
	Support enhanced inter-slot frequency hopping with inter-slot bundling for PUSCH 
	30-4a or 30-4b or 30-4c
	[Per UE]
	

	30-4f
	Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling
	Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling
	30-4d

	[Per UE]
	

	30-4g
	[Restart DM-RS bundling after the events that violate power consistency and phase continuity]
	[Support restarting DM-RS bundling after the events that violate power consistency and phase continuity] 
Support power consistency and phase continuity over an actual TDW created in response to events identified in 38.214 subclause 6.1.7, where such support of consistency/continuity for the event requires UE capability.

	[30-4], and {30-4a, 30-4b, or 30-4c}
	[Per UE]
Per Band and Per BC, according to the approach above.
	

	30-4h
	DM-RS bundling for non-back-to-back transmission
	Support DM-RS bundling for non-back-to-back transmission for consecutive slots for PUSCH and PUCCH only for corresponding supported back-to-back transmission FGs (30-4a, 30-4b, 30-4c, or 30-4d)
	30-4a, 30-4b, 30-4c, or 30-4d
	[Per UE]
Per Band and Per BC, according to the approach above.
	



[bookmark: _Toc101477935][bookmark: _Toc115452983]UE features for PUSCH and PUCCH joint channel estimation are defined according to Tables 2a and 2b

[bookmark: _6_Rel-17_UE]3	Rel-17 UE features for sidelink
The remaining open issues for the Rel-17 UE features for sidelink are related to the Prerequisite feature groups in some of the features (as indicated by the groups in brackets). The feature groups with still open issues are the following: 
· 32-4: Transmitting NR sidelink mode 2 with partial sensing
· 32-4a: Transmitting NR sidelink mode 2 with random resource selection
· 32-5a-1: Transmitting Inter-UE coordination scheme 1 in NR sidelink mode 2
· 32-5a-2: Receiving Inter-UE coordination information of preferred resource set in NR sidelink mode 2
· 32-5a-3: Receiving Inter-UE coordination information of non-preferred resource set in NR sidelink mode 2
· 32-5b-1: Transmitting Inter-UE coordination scheme 2 in NR sidelink mode 2
· 32-5b-2: Receiving Inter-UE coordination scheme 2 in NR sidelink mode 2

For all these feature groups, we propose to remove the brackets in the current version of the RAN1 UE feature list [1] and keep the prerequisite feature groups within the brackets unchanged.
[bookmark: _Toc115452984]Remove the brackets in the current version of the pre-requisite feature groups for the following feature groups: 32-4, 32-4a, 32-5a-1, 32-5a-2, 32-5a-3, 32-5b-1 and 32-5b-2, keeping the prerequisite feature groups within the brackets unchanged.  
5	Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution, we have discussed the remaining technical aspects of UE features for the Rel-17 work items on NR Coverage Enhancement and Sidelink.  Our proposals for the two work items are, respectively:

Proposal 1	UE features for PUSCH and PUCCH joint channel estimation are defined according to Tables 2a and 2b
Proposal 2	Remove the brackets in the current version of the pre-requisite feature groups for the following feature groups: 32-4, 32-4a, 32-5a-1, 32-5a-2, 32-5a-3, 32-5b-1 and 32-5b-2, keeping the prerequisite feature groups within the brackets unchanged.
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