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1. Introduction
This contribution looks at U-plane topics related to RAN enhancement for time synchronization [WID, 1] and it is also listed as open issue [SR, 2].
	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 

· Identification of end-to-end time-synchronization error budget

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

· Identification and related specification support for configured grant mechanisms harmonization between NR IIOT and 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. U-plane topics
[Support of PTM]
There can be a possible scenario to support multiple TSN domains with different TSC GM UEs belong to each TSN domain in TSC Scenario 2. For example, TSC domain highlighted in green and red can coexist.
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In UE-to-UE TSC, UEs are paired so that some of UEs are master devices for transmitting TSN GM clock connecting to a gNB and other UEs are slave devices for receiving the TSN GM clock connecting to other gNB. The time synchronization of each pair is performed by (g)PTP [IEEE Std 802.1AS-2020, 6]. If multiple TSN domains is set up, each TSN domain can be deployed between the TSC GM UE and slave UEs. Given that such a scenario can be supported, it is worth considering efficient way to transmit (g)PTP messages to UEs within a same TSN domain. For example, (g)PTP messages in a TSN domain are better to be sent by a gNB to the client UEs in the TSN domain by PTM (point-to-multipoint) manner rather than unicast manner.

Proposal 1:
It is worth discussing that (g)PTP message is delivered by gNB to UEs in a PTM manner.
[RRC state]
Reduction of power consumption is also important in IIoT for green. For example, the message size of (g)PTP in case of Follow_Up message becomes 76 bytes when transmitted in 3GPP system (header: 34 bytes, body: 42 bytes, suffix: 20 bytes). Such a packet size can be considered as small packet, which can be transmitted in INACTIVE state instead of CONNECTED state. If INACTIVE state is supported for (g)PTP message transmission, RAN-based mobility can be applied instead of 5GC-based handover. Then if RAN-based mobility without anchor relocation is allowed, the total latency may be further reduced. After all, supported RRC state seems to be up to other WID i.e. small data transmission in INACTIVE.
Proposal 2:
It is worth discussion support of INACTIVE state both for power saving and low latency mobility (maybe up to WID of small data transmission in INACTIVE).
3. Summary of Proposals
Proposal 1:
It is worth discussing that (g)PTP message is delivered by gNB to UEs in a PTM manner.
Proposal 2:
It is worth discussion support of INACTIVE state both for power saving and low latency mobility (maybe up to WID of small data transmission in INACTIVE).
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