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Introduction
In the Rel-17 NTN WID [1] the following objectives have been listed for MAC, where text highlighted in green indicates concluded topics, and those in yellow indicating open aspects requiring further agreement in RAN2:
· MAC
· Random access:
· Definition of an offset for the start of the ra-ResponseWindow for NTN.
· Introduction of an offset for the start of the ra-ContentionResolutionTimer to resolve Random access contention
· Solutions for resolving preamble ambiguity and extension of RAR window.
· Adaptation for Msg-3 scheduling
· Only for the case with pre-compensation of timing and frequency offset at UE side)
· Enhancement on UL scheduling to reduce scheduling latency.
· DRX: 
· If HARQ feedback is enabled, introduction of offset for drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL.
· If HARQ is turned off per HARQ process, adaptions in HARQ procedure
· Scheduling Request: Extension of the value range of sr-ProhibitTimer 
In previous meetings, a number of these aspects have been resolved including extension of random access timers, DRX timer handling, and enhancements to LCP. However, as noted in [2] there remain additional details to be confirmed such as sr-ProhibitTimer extension and aspects related to UE-specific TA reporting. This contribution discusses several of the issues identified in [2] and the current version of the running NTN MAC CR [3]
Discussion on remaining MAC open issues in NTN
SR prohibit timer extention
To accommodate increased propagation delay in NTN, it was agreed in RAN2#113bise [4] that the sr-ProhibitTimer be extended, with details FFS: 
· Extend the timer length of sr-ProhibitTimer (FFS on the details)
In Rel-16 RRC specification, sr-ProhibitTimer can be configured with values ranging from 1ms up to 128ms [5]. If the field is not present, the UE applies the value zero. By not providing the field (or configuring a an appropriate value based on UE-gNB distance), an sr-ProhibitTimer duration less than RTT is supported in terrestrial networks. 
Observation 1:	In legacy specification, the network may configure values of the sr-ProhibitTimer lower than UE-gNB RTT (e.g. by absence of field, UE applies value 0).
Having an sr-ProhibitTimer duration shorter than RTT can be beneficial for high-priority data, where multiple SRs can be transmitted prior to RTT to ensure that gNB will receive the request as soon as possible even if one or more SRs was not properly received/decoded. The ability to have an sr-ProhibitTimer less than UE-gNB RTT should therefore be maintained in NTN networks.
Proposal 1:	An extended sr-ProhibitTimer in NTN shall include values less than UE-gNB RTT. 
In NTN there have been several ways in which timers are modified to accommodate the additional RTT, specifically extension of value range by UE-gNB RTT, or additional values greater than UE-gNB RTT.
The simplest solution to both compensate for additional RTT while maintaining the possibility to configure values less that RTT would be including additional values (similar to t-Reassembly timer). However, this would require a range of values to accommodate the different propagation delays of LEO and GEO, and may need to be further expanded in the future as additional scenarios (e.g. MEO, HAPS) are defined.
Alternatively, the values within value range may be extended by UE-gNB RTT (similar to DRX HARQ RTT timers). This would provide a clean solution which may accommodate various scenarios. However, to ensure that the sr-ProhibitTimer contains values less than the UE-gNB RTT, an additional bias K may be introduced to reduce the overall offset to below the UE-gNB RTT.
Proposal 2:	RAN2 to downselect between the following options for sr-ProhibitTimer length extention: 1) additional values greater than UE-gNB RTT (values FFS), or 2) existing values within value range are extended by (UE-gNB RTT – K), where K is a bias < UE-gNB RTT.
TA reporting in RACH
In RAN2#114e [6], the following was agreed regarding UE-specific TA reporting during the random access procedure:
· If enabled by the network, the UE reports information about UE specific TA pre-compensation at the random access procedure (MSGA/MSG3 or MSG5) using a MAC CE. Actual content is FFS and also depends on further RAN1 input (we can revise this whole agreement if RAN1 come to a different conclusion in terms of what needs to be conveyed to the NW)
Details regarding how the network enables/disabled UE-specific TA reporting during RACH were further agreed in RAN2#115e [7]:
· UE specific TA reporting during RACH procedure is enabled/disabled by SI (FFS for RACH in connected mode)
Based on current agreement there are multiple possible messages where the UE may include UE-specific TA MAC CE (i.e. Msg3 and Msg5). However in current NTN RRC running CR [8], SI indication can only take value “enabled”. To avoid UE transmitting the UE-specific TA MAC CE in multiple messages, the network may implicitly indicate which message the UE reports UE-specific TA by modifying the size of UL grant for Msg3 transmission. If the grant is sized such that it is too small to include UE-specific TA MAC CE, then the UE may include MAC CE in a following message (i.e. Msg5).
Proposal 3:	Network can implicitly control which message UE transmits UE-specific TA reporting during RACH procedure by modifying the size of the UL grant for Msg3 transmission. 
According to Rel-16 MAC specification [9], the UE may include a C-RNTI MAC CE, BRF MAC CE, or truncated BRF MAC CE in either MsgA or Msg3 transmission. To avoid impacting existing specification, such implict control should ensure the prioritization of UE-specific MAC CE is such that it would be dropped from transmission if there was insufficient space, as opposed to another high-priority MAC CE.
Observation 2:	To ensure that legacy multiplexing prioritization is not interfered with, priority of new UE-specific TA reporting MAC CE should at least be less than BFR MAC CE.
Considering UE reporting of UE-specific TA is important for proper timing synchronization between UE and network and to update K_offset after random access, the MAC CE should still be prioritized over other possible information. It is therefore suggested that the priority of the UE-specific TA MAC CE still be higher than data to ensure it is multiplexed if there is sufficient space. 
Proposal 4:	Priority of new UE-specific TA MAC CE is at least lower than BFR MAC CE, and higher than “data from any Logical Channel”
In the case UL grant for Msg3 transmission was not large enough to include the UE-specific TA MAC CE and UE-specific TA reporting in random access procedure is “enabled”, an additional condition should be included in MAC CR in section 5.1.5 which states that if UE-specific TA MAC CE was not included in Msg3, it is to be included in Msg5.
Proposal 5:	If UE specific TA reporting during RACH procedure is enabled and UE did not include UE-specific TA MAC CE in Msg3/MsgA transmission, UE-specific TA MAC CE to be included in Msg5.
Extention of ra-ResponseWindow/msgB-ResponseWindow
RAN2 has agreed that if start of the ra-ResponseWindow and msgB-ReponseWindow are accurately compensated by the UE-gNB RTT there is no need for window extention. In RAN2#106e a number of different options were evaluated to avoid UE over-precompesating it’s TA during RACH procedure, including definition of a TA margin. 
In RAN1#106bise, it was concluded that a TA margin is unnecessary, and a number of additional parameters including Common TA drift rate and Common TA drift rate variation were defined. Additionally, RAN1 has agreed to a validity timer for Common TA and satellite ephemeris to avoid outdated information. Considering RAN1 has deemed the TA margin unnecessary, it can be inferred that the UE-gNB estimate is sufficiently accurate. RAN2 may therefore confirm that the ra-ReponseWindow and msgB-ResponseWindow do not need to be extended.
Proposal 6:	The ra-ResponseWindow and msgB-ResponseWindow are not extended in NTN.
Identification non-terrestrial network
In current version of MAC CR, there are several references to “non-terrestrial network” in order to trigger specific UE behaviour (e.g. timer offsets). The following agreements have been made regarding indication of network type:
Agreement RAN2#111e [10]
· The network type (i.e. TN or NTN) should be known to UE. FFS whether to achieve this in an implicit or explicit way.
Agreement RAN2#113e [11]
· RAN2 thinks that a UE needs to know whether the network is a TN or NTN no later than SIB1 reception
Based on current agreements, RAN2 has not actually agreed how a UE determines a cell originates from a non-terrestrial network. It is therefore proposed that details on how UE determines it is connected to a NTN be agreed in RAN2. It is however noted that this may rely on further RAN1 agreements regarding signalling to be included in system information (e.g. information for TA precompensation and ephemeris format).
Proposal 7:	The network type (TN or NTN) is known implicitly via presence of NTN-specific information in SI (e.g. satellite ephemeris). Exact information FFS and may depend on RAN1 conclusion.
Conclusion
In this contribution the following observations and proposals were made concerning remaining UP issues in NTN:
Observation 1:	In legacy specification, the network may configure values of the sr-ProhibitTimer lower than UE-gNB RTT (e.g. by absence of field, UE applies value 0).
Observation 2:	To ensure that legacy multiplexing prioritization is not interfered with, priority of new UE-specific TA reporting MAC CE should at least be less than BFR MAC CE.
Proposal 1:	An extended sr-ProhibitTimer in NTN shall include values less than UE-gNB RTT. 
Proposal 2:	RAN2 to downselect between the following options for sr-ProhibitTimer length extention: 1) additional values greater than UE-gNB RTT (values FFS), or 2) existing values within value range are extended by (UE-gNB RTT – K), where K is a bias < UE-gNB RTT.
Proposal 3:	Network can implicitly control which message UE transmits UE-specific TA reporting during RACH procedure by modifying the size of the UL grant for Msg3 transmission. 
Proposal 4:	Priority of new UE-specific TA MAC CE is at least lower than BFR MAC CE, and higher than “data from any Logical Channel”
Proposal 5:	If UE specific TA reporting during RACH procedure is enabled and UE did not include UE-specific TA MAC CE in Msg3/MsgA transmission, UE-specific TA MAC CE to be included in Msg5.
Proposal 6:	The ra-ResponseWindow and msgB-ResponseWindow are not extended in NTN.
Proposal 7:	The network type (TN or NTN) is known implicitly via presence of NTN-specific information in SI (e.g. satellite ephemeris). Exact information FFS and may depend on RAN1 conclusion.
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