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1. Introduction
This contribution looks at U-plane topics related to RAN enhancement for supporting new QoS [RP-201310] and it is now listed as open issue [RP-202291].
	4.1
Objective of Core part WI

The detailed objectives of the Work Item are:

1. Study, identify and specify if needed, required Physical Layer feedback enhancements for meeting URLLC requirements covering 

· UE feedback enhancements for HARQ-ACK [RAN1]

· CSI feedback enhancemen  cts to allow for more accurate MCS selection [RAN1]

Note: DMRS-based CSI feedback is not in scope of this WI 

2. Uplink enhancements for URLLC in unlicensed controlled environments [RAN1, RAN2]:

a.  Specify support for UE-initiated COT for FBE with minimum specification effort
b.  Harmonizing UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16 to be applicable for unlicensed spectrum
3. Intra-UE multiplexing and prioritization of traffic with different priority based on work done in Rel.16 [RAN1]:
a. Specify multiplexing behavior among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH. 

b. Specify PHY prioritization of overlapping dynamic grant PUSCH and configured grant PUSCH of different PHY priorities on a BWP of a serving cell including the related cancelation behavior for the PUSCH of lower PHY priority, taking the solution developed during Rel-16 as the baseline 
4. Enhancements for support of time synchronization:

a. RAN impacts of SA2 work on uplink time synchronization for TSN, if any. [RAN2]

b. Propagation delay compensation enhancements (including mobility issues, if any). [RAN2, RAN1, RAN3, RAN4]

5. RAN enhancements based on new QoS related parameters if any, e.g. survival time, burst spread, decided in SA2. [RAN2, RAN3] 

	2.2.2
Remaining Open issues 

· Support of enhancement (if any) for propagation delay compensation, with consideration of mobility issues if needed.

· Identification of mechanisms that should be used to support autonomous (re-)transmission of deprioritized/pending MAC PDUs for URLLC in NR-U.

· Support of RAN enhancement for new TSCAI such as survival time and burst spread, if needed.

· Stage-2/Stage-3 specification changes for the above where applicable.


2. Topics
2.1.  Survival Time
RAN2 sent an LS [R2-2010838] to SA2 informing them of the agreement that: “Time period during which message loss can be tolerated is adopted as the preferred format for Survival time”. There are two remaining discussion points – (1) the “message loss” handling and (2) whether the survival time is sufficient to address the performance target defined by SA1 in TS22.104 Table 5.2-1.
(1) For the message loss handling, there are some proposals on how the gNB treats message loss in RAN in the following.
For C-plane perspective, a new timer referred to as “survival timer” is specified so as to monitor message loss in RAN [R2-2008882, R2-2009179, R2-2009759, R2-2010213, R2-2010375] and then STF (Survival Time Failure) is declared when the timer expiry [R2-2008882, R2-2010375]. Furthermore, more stringent treatment of the survival time is considered, where “survival time state” is introduced to deal with “UP and “DOWN” state of the service/application layer in gNB [R2-2008854].
For U-plane perspective, it is worth considering mechanisms to mitigate falling into the “DOWN” state. RAN must do the best to complete the data transmission during the “UP” state. Enhancement of PDCP duplication [R2-2008861, R2-2009130, R2-2009759, R2-2009870, R2-2010375, R2-2010438], LCH and LCP enhancement [R2-2008861, R2-2009130, R2-2009759, R2-2010111, R2-2010213], Intra-UE prioritization enhancement [R2-2008861], and other mechanism [R2-2009671] can be considered. The PDCP duplication can be enhanced so that UE autonomously activates PDCP duplication to improve the reliability, instead of waiting for the activation MAC CE command from gNB which takes some time due to the Uu interface latency. The LCH restriction enhancement includes dynamic LCH configuration change (e.g. priority), UE autonomous LCH restriction relaxation, and LCP adjustment by pre-defined rule. Such a dynamic L2 configuration adjustment may be also useful for TSC operation in an unlicensed band [R2-2010111]. There is also a proposal that the UE is allowed to perform an UL transmission when the UL resource overlaps with a measurement gap to meet the survival time requirements [R2-2009870].
From our perspective, we have the same view that survival time handling can be up to RAN implementation [R2-2008882, R2-2009759, R2-2010213] since both gNB and UE can deal with message loss e.g. by detecting PDCP SN gap and starting an internal time corresponding to survival time, where gNB and UE just controls the start/expiry of an internal timer. However, declaring STF after the internal timer expiry, and informing STF to the NAS layer are needed. 
Proposal 1: Survival time monitoring is up to gNB and UE implementation but declaration of survival time failure to NAS needs to be specified.
More importantly, RAN must try to avoid causing a transfer from the “UP” state to the “DOWN” state of the service/application, for which it is worth considering enhancement of packet transmission treatment within the survival time. In the U-plane enhancement listed above, UE autonomous PDCP duplication and LCP restriction relaxation should be considered with the reasons mentioned before. For the intra-UE prioritization enhancement where MAC PDU carrying LCH after survival time should not be de-prioritized, but such a situation can be avoided if RAN should avoid causing survival time expiry for the LCH. For the measurement gap, more analysis is needed. Specifically, if the survival time is defined by N burst periodicity in time and the 1st burst is lost due to the measurement gap overlapping, then the service/application can still survive as long as the retransmission of the 1st burst is successful within the N in time.
Proposal 2: Dynamic LCH configuration change (e.g. priority), UE autonomous LCH restriction relaxation, and LCP adjustment by pre-defined rule are considered.
(2) Additional information in addition to survival time might be worth considering from the perspective of the RAN (gNB). For example, there is a proposal that BET (Burst End Time) is added to TSCAI parameter [R2-2008882]. If the gNB is aware about BET, resource allocation is improved in a way that those resources are released after BET. However, this may be considered as more about optimization instead of essential function to deal with survival time. TSCAI parameter includes Burst Arrival time which represents when the first packet of the data burst arrives in addition to periodicity. Then the gNB can deduce BET in a way that no data arrivals in the predetermined timing are observed, then the gNB can decide that TCS ends and release the radio resources.
Proposal 3: Introduction of new TSCAI parameter (e.g. Burst End Time) can be considered if RAN2 is willing to make this optimization.
Finally, it is also better to clarify if survival time is only applicable to periodic deterministic service/applications [R2-2009563].

Proposal 4: RAN2 is asked to confirm that survival time is only applicable to periodic deterministic traffic (not aperiodic traffic).
2.2.  Burst Spread
The burst spread is defined in [TS23700-20-130] which defined it as “variation of burst arrival time for DL traffic resulting from jitter on N6, if applicable”. The definition is still unclear but SA2 seems to consider that the burst spread is one of TSCAI parameters.

	5.3.2
Key Issue #3A: Exposure of deterministic QoS
Any AF that has knowledge of deterministic application requirements should be able to request TSC services from the 5GS and as authorized, be notified of pertinent network events. This key issue is intended to support in the 5GS, requirements from TS 22.104 [4] where a TSN bridged network may not be needed and requirements from TS 22.263 [5] for Video, Imaging and Audio for Professional Applications (VIAPA). Applications provide those requirements to 5GS for any type of PDU Session.

This KI focuses on enhancing NEF framework.

For this Key Issue, the following areas should be studied:
…
b)
Ability for AF to indicate periodicity, burst size, burst arrival time (as defined in Rel-16 for TSC Assistance information) and Survival Time, optionally burst spread (variation of burst arrival time for DL traffic resulting from jitter on N6, if applicable) along with Time Domain (reference for these parameters) associated with these parameters to the NEF.


As the definition implies, it can be considered as jitter of the packet arrival time in downlink on N6. Then it is straight forward that jitter control function should be deployed over N6 interface [R2-2008854, R2-2008861, R2-2008985] e.g. by using a jitter buffer, so that the jitter is invisible to RAN. Even if the jitter control function on N6 fails to eliminate the jitter, gNB can also control the jitter by deploying a jitter buffer. From our perspective, if and only if RAN2 finds out that double jitter control over N6 and gNB cannot work, there would be RAN2 impact. The impact is misalignment of DL SPS timing with the deterministic traffic arrival timing, so that DL SPS timing adjustment mechanism needs to be considered [R2-2009062, R2-2010375] or multiple CG configurations can be reused [R2-2009671]. Therefore, there seems no direct impact to RAN at this moment and wait for the SA2 progress and LS in future.
Proposal 5: RAN2 is asked to wait for the progress of SA2 on burst spread.
2.3.  QoS handling in unlicensed band
It should not be forgotten to consider the applicability to survival time and burst spread in QoS handling in an unlicensed band. An enhancement to ConfiguedGrantTimer is proposed [R2-2010444] to avoid that ConfiguredGrantTimer runs beyond the survival time. On the other hand, there seems to be an alternative, which relies on UE autonomous retransmission. Given that RAN2 agreed in the last meeting that it is assumed that LBT failures only happens infrequently in UCE (Unlicensed Controlled Environment), then the starting and restarting ConfiguredGrantTimer may be a rare event. If the eNB detects that LBT failures is frequent, then it can release the RRC configuration of ConfiguredGrantTimer so that the retransmission can only be done by UE autonomous retransmission.
Proposal 6: RAN2 is asked to consider if survival time and burst spread can be applicable to UCE.
3. Summary of Proposals
For survival time:
Proposal 1: Survival time monitoring is up to gNB and UE implementation but declaration of survival time failure to NAS needs to be specified.
Proposal 2: Dynamic LCH configuration change (e.g. priority), UE autonomous LCH restriction relaxation, and LCP adjustment by pre-defined rule are considered.
Proposal 3: Introduction of new TSCAI parameter (e.g. Burst End Time) can be considered if RAN2 is willing to make this optimization.
Proposal 4: RAN2 is asked to confirm that survival time is only applicable to periodic deterministic traffic (not aperiodic traffic).
For burst spread:
Proposal 5: RAN2 is asked to wait for the progress of SA2 on burst spread.

Common aspect:

Proposal 6: RAN2 is asked to consider if survival time and burst spread can be applicable to UCE.
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