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1 Introduction 
The following open issues for UE features and capabilities were identified during the related e-mail discussion prior to RAN2#109-e meeting [1]:
· Ethernet header compression
The need for Ethernet padding removal and Ethernet padding addition features is to be confirmed during RAN2#109.
It is FFS whether Ethernet padding removal capability is needed (if its support is confirmed).
It is FFS whether a capability for EHC context continuation and maxNumberEHC-ContextSessions-r16 are needed (pending the discussion on remaining aspects of EHC).

· TSC scheduling
[bookmark: _Hlk31100033]It is FFS whether “Additional DL SPS periodicities” and “Additional CG periodicities” features require the signalling of maximum value of N supported by the UE.
It is FFS whether a UE supporting [multipleCG-Configs-r16] shall also support lch-ToConfiguredGrantMapping-r16.

· Intra-UE prioritization
It is FFS whether LCH priority-based prioritization covers both data/data prioritization and SR/data prioritization or if separate features are needed.

· PDCP duplication
It is FFS whether “PDCP duplication with more than two RLC entities” feature needs to be separate for UM and AM RLC modes.
Section 2 contains summary of UE capabilities related discussions based on contributions from companies. Section 3 summarizes the proposals while in Section 4 companies are requested to provide their views on the issues. In addition to the aspects originally summarized in [12], also capability related aspects of Ethernet Header compression, as summarized in [13] are considered.
2	Accurate reference timing summary
2.1	Ethernet Header Compression
[bookmark: _Hlk32828793]The related proposals were summarized as part of Summary on EHC and are not discussed here.
2.2	TSC scheduling
2.2.1	CG and SPS periodicities
	Company (Tdoc)
	Proposals
	Rationale

	Qualcomm 
(R2-2001290)
	Proposal 1: Support signalling of maximum value of additional SPS periodicity and additional CG periodicity supported by a UE.
	Large number of new CG/SPS periodicities (>9000) are supported in Rel-16. Testing/verification of all new periodicities can be challenging. 
While configurations with lower values of new SPS/CG periodicities (e.g., less than 10ms) are known to be useful, practical relevance of vast majority of new CG/SPS periodicities is unknown.

	Nokia, Nokia Shanghai Bell
(R2-2001049)
	Proposal 3: Support CG periodicities of multiple of 2/7 symbols as a separate capability with a cross-slot boundary capability as a pre-requisite.
	The main argument against supporting CG periodicities of multiple of 2/7 symbols were potential issues with resource allocations across the slot boundary and the proposal addresses this issue.

	Nokia, Nokia Shanghai Bell
(R2-2001052)
	Proposal 4: Do not introduce further fragmentation for “Additional DL SPS periodicities” and “Additional CG periodicities” features.
	In our opinion, it will be very hard for implementers to predict which of the periodicities will be needed in real deployments. In addition, it would limit significantly the scheduling flexibility in the presence of multiple IIOT devices supporting multiple TSC flows. Also, there is currently no dedicated solution for support of ‘non-integer’ TSC periodicities and the only solution is to use overprovisioning. With limited periodicities support at the UE, this task would be very hard.



Summary:
Considering that only two companies expressed their view on the issue, it is proposed to discuss it further:
Proposal 1: Discuss whether signalling of maximum value of additional SPS periodicities and additional CG periodicities supported by a UE is required.
Proposal 2: Discuss whether to support CG periodicities of multiple of 2/7 symbols as a separate capability with a cross-slot boundary capability as a pre-requisite.

2.2.2	Relation between multipleCG-Configs and lch-ToConfiguredGrantMapping-r16 capabilities
	Company (Tdoc)
	Proposals
	Rationale

	Ericsson
(R2-2000789)
	Proposal 1 UE supporting multipleCG-Configs shall also support lch-ToConfiguredGrantMapping.
	No separate capabilities are required in this case as multiple CG configurations and LCH to CG mapping would typically be used together anyway. Multiple CG were introduced to handle TSC flows better, for which also the LCH to CG mapping should be used to schedule resources for certain TSC flows deterministically.

	Nokia, Nokia Shanghai Bell
(R2-2001052)
	Proposal 6: Keep the requirement that UE supporting multipleCG-Configs should also support lch-ToConfiguredGrantMapping.
	It is very important to keep those two features together as otherwise the management of multiple LCHs which are provided with their dedicated CG configuration becomes very cumbersome. It may often be very challenging or even impossible for the network to achieve the intended mapping only by using legacy LCP restrictions.

	Qualcomm
(R2-2001290)
	Proposal 2: A UE supporting multiple CG configurations feature need not support LCH-to-CG mapping restriction.
	A UE could support multiple CGs without LCP restrictions (e.g., if associated traffic flows have non-overlapping arrivals) or use other LCP restrictions to restrict LCHs using the CGs.



Summary:
Two companies indicated that UE supporting multipleCG-Configs should also support lch-ToConfiguredGrantMapping while one company has the opposite view. The following proposal is made:
Proposal 3: FFS if the UE supporting multipleCG-Configs shall also support lch-ToConfiguredGrantMapping.
2.3	Intra-UE prioritization
	Company (Tdoc)
	Proposals
	Rationale

	CATT
(R2-2000115)
	Proposal 5: It is not necessary to introduce one new parameter for SR/data prioritization.
	Separating the features will also add extra-complexity and specification effort, so it is preferred to keep it a one overall functionality configured with a single parameter.

	Ericsson
[bookmark: _Hlk33010634](R2-2000797)
	Proposal 5 SR/data prioritization is separate configurable feature from data/data prioritization feature.

	While similarities and overlap in functionality of these features exist, their purpose and impact on UE MAC multiplexing as well as scheduling and gNB UL reception are quite different, e.g. it is not necessary or even not wanted in some implementations that UE prioritized between potentially overlapping grants for data/data.

	Qualcomm
(R2-2001289)
	Proposal 1: SR and data prioritization each have separate RRC configuration parameters and capabilities.
	SR vs grant prioritization is a feature distinct from and complementary to grant prioritization, and both can be useful on their own for URLLC traffic.

	
	Proposal 6: Once RAN1 has defined feature/capability related to PHY layer prioritization, RAN2 should discuss whether LCH based prioritization can be supported without PHY prioritization.
	RAN2 should discuss whether LCH based prioritization can be implemented without PHY prioritization before introducing any such dependence between the two. For instance, PDU suppression of LCH based prioritization can be used without any PHY-layer actions like pre-emption provided Rel-15 timelines for associated grants are followed by the scheduler.

	Samsung
(R2-2001497)
	Proposal 3. A single configuration lch-basedPrioritization is used for both 1) Data-Data prioritization and 2) SR Data prioritization.
	Both prioritization between grants and a grant and SR are based on the priority value of the logical channels, so we can say that they have a commonality and are similar to each other. 

	Nokia, Nokia Shanghai Bell
(R2-2001052)
	Proposal 3: Confirm that lch-PriorityBasedPrioritization-r16 covers both data vs. data and SR vs. data prioritization.
	Both prioritization mechanisms are based on comparison of LCH priority of either an LCH carried by a MAC PDU or of an LCH which triggered an SR. At the same time, both of these are equally important when it comes to support of URLLC traffic. In order to avoid too extensive capability fragmentation and specifications complexity, it is proposed to keep those two together.



Summary:
Some companies seem to mix the issue of separate configurability of data vs. data and SR vs. data prioritization with a capability signalling for those. Two companies (CATT, Samsung) indicate that a single configuration parameter is used, which automatically means these are both a single capability. One company (Ericsson) speaks of separate configurability, but does not refer to capability signalling. Once company (Qualcomm) mentions that both configurability and capability signalling should be separate. One company (Nokia) indicates that these two should be a single capability, but does not mention configurability. 
In attempt to reach a common ground, it is proposed to agree on the following proposals:
Proposal 4: Data vs. data and SR vs. data prioritization are configured separately.
Proposal 5: Data vs. data and SR vs. data prioritization are signalled as a single capability.
It has been also raised by one company that we should wait to see the RAN1 definition of feature/capability for intra-UE prioritization to see whether they should be coupled. It is proposed to keep the current definition as in the current 38.306 CR in [2] and re-discuss after receiving feature descriptions from RAN1.
Proposal 6: Once RAN1 has defined feature/capability related to PHY layer prioritization, discuss whether LCH based prioritization can be supported without PHY prioritization.
2.4	PDCP duplication 
	Company (Tdoc)
	Proposals
	Rationale

	Qualcomm 
(R2-2001288)
	Proposal 1: PDCP duplication enhancements (support for up to 4 RLC entities, dynamic leg selection, resource efficient PDCP duplication) with RLC entities in mode AM should either
-	not be supported, or
-	should be configured for a UE based on a capability signalled by the UE.
	PDCP duplication enhancements (support for up to 4 RLC entities, dynamic leg selection, resource efficient PDCP duplication) in scope of this WI are primarily to enhance reliability for use cases requiring low latency and RLC AM mode is not useful for such use cases. Given PDCP duplication enhancements with RLC entities in mode AM don’t add much value, it should be configured for a UE based on a capability to avoid test cases for configurations with limited practical use.

	Nokia, Nokia Shanghai Bell
(R2-2001052)
	Proposal 5: Capability of PDCP duplication with more than two RLC entities is common for RLC AM and RLC UM mode.
	For two-leg duplication AM and UM modes are not separated and there seems to be no additional complexity of supporting PDCP duplication over RLC AM mode as compared to RLC UM mode.



Summary:
Only two companies expressed their view and had opposite views.
Proposal 7: Discuss whether separate capabilities are needed for PDCP duplication with more than two RLC entities for RLC AM and RLC UM mode.
3	ConclusionsProposals based on Tdoc summary
Based on the summary in section 2, the following proposals are made:
Proposal 1: Discuss whether signalling of maximum value of additional SPS periodicities and additional CG periodicities supported by a UE is required.
Proposal 2: Discuss whether to support CG periodicities of multiple of 2/7 symbols as a separate capability with a cross-slot boundary capability as a pre-requisite.
Proposal 3: FFS if the UE supporting multipleCG-Configs shall also support lch-ToConfiguredGrantMapping.
Proposal 4: Data vs. data and SR vs. data prioritization are configured separately.
Proposal 5: Data vs. data and SR vs. data prioritization are signalled as a single capability.
Proposal 6: Once RAN1 has defined feature/capability related to PHY layer prioritization, discuss whether LCH based prioritization can be supported without PHY prioritization.
Proposal 7: Discuss whether separate capabilities are needed for PDCP duplication with more than two RLC entities for RLC AM and RLC UM mode.
4	[AT109e][031][IIOT] IIOT UE capabilities
Question 1: Do you think signalling of maximum value of additional SPS periodicities and additional CG periodicities supported by a UE is required?
	Company
	Yes / No
	Rationale

	
	
	



Question 2: Do you support allowing CG periodicities of multiple of 2/7 symbols as a separate capability with a cross-slot boundary capability as a pre-requisite?
	Company
	Yes / No
	Rationale

	
	
	



Question 3: Shall the UE supporting multipleCG-Configs also support lch-ToConfiguredGrantMapping
	Company
	Yes / No
	Rationale

	
	
	



Question 4: Do you agree that data vs. data and SR vs. data prioritization can be configured separately?
	Company
	Yes / No
	Rationale

	
	
	


Question 5: Do you agree that data vs. data and SR vs. data prioritization are signalled as a single capability?
	Company
	Yes / No
	Rationale

	
	
	



Question 6: Do you think separate capabilities are needed for PDCP duplication with more than two RLC entities for RLC AM and RLC UM mode?
	Company
	Yes / No
	Rationale

	
	
	



The following issue is proposed to be postponed until RAN1 provides the description of L1 features:
1. Whether LCH based prioritization can be supported without PHY prioritization.
The discussion on whether maximum CID value should be configurable took place during the online session and it summary from chairman notes is copied here:
	R2-2000175	Report of email discussion [108#53] [IIOT] EHC remaining issues	Huawei, HiSilicon	discussion	Rel-16	NR_IIOT-Core
P3
- 	Chair wonder if we should discuss CID
- 	LG think we need to decide fixed or variable size. 
- 	Chair wonders if the overhead is very significant. CATT think yes, and think we could go for small fixed size. QC support CATTs view. Samsung agree with CATT as well. 
- 	MTK think that in addition to small fixed size it could be useful to have a second size. 
- 	Oppo are ok with fixed size but think “large” size is needed. Think that in ROHC size is 14 or 17.
- 	Docomo think that SA hasn’t concluded how many devices are connected to a UE so > 1 octet CID may be needed. 
- 	Intel think CID size need to be “large”. 
- 	Nokia could be ok to compromise and have two sizes.
- 	ZTE think the no of devices doesn’t relate to 
- 	LG cannot agree to 2 sizes. 
FFS if we have 1 CID size or 2 CID sizes: one byte, two bytes, Configured by RRC




There were concerns for any of the options that has been brought. The main issue with fixed short (1 byte) header was that companies were unsure whether it would allow for sufficient number of contexts. The main issue with fixed long (2 byte) header was the additional overhead. There was also different understanding about whether the CID limitation is per DRB or per UE and it should be noted that if the limitation is per DRB, then the number of contexts a UE can support is increased to potentially sufficient level. It is proposed to consider the following options:
Option 1: Both 1-byte header and 2-bytes header is supported and the choice depends on RRC configuration.
Option 2: Only 1-byte header is supported. EHC compressor/decompressor maintains contexts per DRB, which allows to support additional contexts by configuring additional DRBs.
Option 3: Both 1-byte header and 2-bytes header is supported and which one is used depends on the first bit of the CID field, e.g.
· If first bit == 0, CID = short (only 1 byte header)
· If first bit == 1, CID = long (2 byte header)
It is noted that option 3 was not put on the table previously but is derived from ROHC behaviour. It is put on the table as it does not require additional configurability, which may address the concerns from some companies.
Question 7: Please indicate your preferred option from the ones mentioned above.
	Company
	Preferred option
	Rationale

	
	
	



[bookmark: _GoBack]Question 8: Do you think it is required for the UE to signal the maximum supported number of EHC contexts? (it may depend on the outcome of Q7 as well)
	Company
	Yes/ No
	Rationale

	
	
	



In EHC e-mail discussion the following proposals are mentioned as potentially easy agreements:
	Proposal 31: Configuration of a parameters (e.g. drb-ContinueEHC) indicates whether or not EHC is reset at PDCP re-establishment.
Proposal 32: EHC context continue function can be indicted separately for UL and DL, through configuration of parameters, e.g. ul-drb-ContinueEHC and dl-drb-ContinueEHC.



Question 9: Assuming EHC continue function is agreed, do you think we need to specify a capability bit for the support of EHC context continuation upon PDCP re-establishment?
	Company
	Yes/ No
	Rationale
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