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1	Introduction
According to the CP open issues list for SDT [1], there are some issues that would require more discussion. In this contribution, we discuss
· [bookmark: _Hlk95138369][bookmark: _Hlk95138386]SDT Release assistance information
· Configuration of DVT 

[bookmark: _Ref178064866]2	Discussion
[bookmark: _Toc54265597][bookmark: _Hlk70947629]2.1	Release assistance information (RAI)
As discussed in previous contributions e.g. [2] and [3], some sort of assistance information to help network to decide whether to release the UE is necessary for efficient implementation and use of SDT. 
For the reason of releasing the UE quickly when no more data activity is expected, ‘Release assistance indication’ (RAI) was introduced for LTE. An AS RAI was introduced in Rel-14, where BSR=0, indicating an empty uplink buffer, was used to allow the UE to indicate that only one uplink transmission was expected and that it does not anticipate receiving or sending further DL data in the near future (for CIoT user-plane optimization, in which case gNB responsible for terminating the EDT procedure and releasing the UE). An NAS RAI with more code points was introduced already in Rel-13 for the CIoT control-plane optimization (in which case CN could benefit from knowing better when it could release the UE), where the UE can indicate both if there is more UL data to be transmitted, or if a DL response is expected. If no RAI is used, gNB would release the UE at first after a RRC inactivity timer expires (i.e. indicating that there is no further data activity).
In Rel-16, more code points were introduced also for the AS RAI as seen in the table below (from TS 36.321).
Table 6.1.3.19-1: Values for AS RAI
	Codepoint/Index
	Value

	00
	No RAI information

	01
	No subsequent DL and UL data transmission is expected

	10
	A single subsequent DL transmission is expected

	11
	Reserved



. 
[bookmark: _Toc92789752][bookmark: _Toc95726383]In LTE EDT, the use of AS RAI has been possible already since Rel-14 and updated with more code points in Rel-16.
In NR, something similar could be introduced, e.g. defining a new MAC CE based on this legacy design would be straightforward without complex discussions and specification work. 
As an alternative, it would also be possible to reuse the RRC UE Assistance Information.  Since the assistance information is used by the RRC layer, it is preferable to have it conveyed by an RRC message compared to a MAC CE in case of CU DU split. In this case there is no extra processing required in the DU for RRC messages which are forwarded to the CU. The principles would follow the same structure as for using a MAC CE.
The following information element (IE) in the UE Assistance Information can indicate the preferred RRC state of the UE:
ReleasePreference-r16 ::=           SEQUENCE {
    preferredRRC-State-r16              ENUMERATED {idle, inactive, connected, outOfConnected}
}

In NR when the UE is in Connected mode, the UE can indicate that it prefers to be in Idle, and gNB can use this information to release the UE. Since SDT is for Inactive state, and the UE stays in Inactive state during the entire SDT procedure the ReleasePreference IE does not apply. However, an attractive possibility is to remap the fields of preferredRRC-State to useful RAI values. For example, when a UE during an ongoing SDT procedure sends UE Assistance Information, the values are remapped according to:
· Idle-> “No subsequent DL and UL data transmission is expected”
· Inactive ->  “A single subsequent DL response is expected”
· Connected -> “the UE prefers to be moved to RRC_CONNECTED”
· outOfConnected -> “no RAI information”
This could easily be captured in 38.331 where the actual values (code points) would be kept the same and the re-mapping is introduced in the field description (additions in red):

ReleasePreference-r16 ::=           SEQUENCE {
    preferredRRC-State-r16              ENUMERATED {idle, inactive, connected, outOfConnected}
}

	UEAssistanceInformation field descriptions

	:

	preferredRRC-State
Indicates the UE's preferred RRC state. The value idle is indicated if the UE prefers to be released from RRC_CONNECTED and transition to RRC_IDLE. The value inactive is indicated if the UE prefers to be released from RRC_CONNECTED and transition to RRC_INACTIVE. The value connected is indicated if the UE prefers to revert an earlier indication to leave RRC_CONNECTED state. The value outOfConnected is indicated if the UE prefers to be released from RRC_CONNECTED and has no preferred RRC state to transition to. The value connected can only be indicated if the UE is configured with connectedReporting. If the preferredRRC-State is reported during SDT procedure, the value idle is indicating that ‘No subsequent DL and UL data transmission is expected, the value inactive is indicating that ‘A single subsequent DL response is expected’, the value connected is indicating that ‘the UE prefers to be moved to RRC_CONNECTED’, and the value outOfConnected is indicating that there is no RAI information.




We therefore propose
[bookmark: _Toc84251777][bookmark: _Toc84252557][bookmark: _Toc84855386][bookmark: _Toc85012921][bookmark: _Toc84251778][bookmark: _Toc84252558][bookmark: _Toc84855387][bookmark: _Toc85012922][bookmark: _Toc95726379]The values in UEAssistanceInformation are remapped and used for RAI in SDT.

RAI can also be used by the UE to end the current data activity and initiate an early release of unused resources, particularly in the case of CG-SDT. For instance, in CG-SDT, the pre-configured PUSCH resources are reserved until the Timing Advance Timer expires. However, if the UE realizes that it does not need to transmit and wants to release the PUSCH resources, then the UE needs to wait until the current configuration becomes invalid due to timer expiry or TA failure. This leads to the PUSCH resources being held up unnecessarily. Such scenarios can be avoided if one would allow an early resource release for CG-SDT. 
[bookmark: _Toc95726380]The UE can request release of CG-SDT configuration.

2.2	Configuration of DVT 
As discussed in [1], there are two options for where the DVT could be configured, either in the RRCRelease message or in system information, i.e. SIB1. We believe that the RRCRelease should be used for configurations which are UE and cell specific such as CG-SDT configurations. The DVT should be cell specific, and therefore configured in SIB1 and not in the RRCRelease message. The motivation is
1. Using RRCRelease makes it possible that different UEs could behave differently in the same cell. A UE configured by RRCRelease in one cell could after cell reselection to another cell have a DVT which is not consistent with other UEs in that cell.
2. It is possible that there will be inconsistencies if configuration possible in both SIB1 and RRCRelease. In this case, it must be specified which configuration the UE should use in case they differ.

[bookmark: _Toc95726381]The DVT is only configured by SIB 1.
2.3	Periodicities for CG-SDT
In NR connected mode, the maximum periodicity configurable for CG Type 1 is 640ms. In LTE-PUR, considerable larger periodicities are possible, as can be seen from the following excerpt from 36.331
PUR-PeriodicityAndOffset-r16 ::= CHOICE {
	periodicity8		INTEGER (1..7),
	periodicity16		INTEGER (1..15),
	periodicity32		INTEGER (1..31),
	periodicity64		INTEGER (1..63),
	periodicity128		INTEGER (1..127),
	periodicity256		INTEGER (1..255),
	periodicity512		INTEGER (1..511),
	periodicity1024		INTEGER (1..1023),
	periodicity2048		INTEGER (1..2047),
	periodicity4096		INTEGER (1..4095),
	periodicity8192		INTEGER (1..8191)

where the value of periodicity is in the unit of H-SFN duration (i.e., 10.24s). This means that the periodicities vary between 82 seconds and 23 hours (23.3), i.e. an entirely different time scale compared to CG in NR connected mode. Since the use cases for LTE-PUR and CG-SDT are similar and it would be sufficient to rely on CG in connected mode for the shortest periodicities. In fact, in the case of shorter periodicities, it would be more efficient for the network to move the UE to connected mode and configure the UE with CG Type 1/2, with more advanced configuration parameters (e.g., link adaptation, higher modulation order, larger BW, etc.). Note that CG-SDT can only be configured in an initial BWP which in typical configuration is of limited BW, whereas CG Type 1 can be configured on a dedicated BWP which can be much larger. Therefore it seems reasonable to somewhat align the periodicities for CG-SDT by including longer periodicities. 

[bookmark: _Toc92793174][bookmark: _Toc95726382]Periodicites up to 20.48 seconds should be configurable for CG-SDT
Defining new periodicities with longer periodicities up to 20 seconds could be done by introducing the following RRC IE to the new CG-SDT-Configuration-r17 IE:
periodicity                      INTEGER (1.. 163840)                                           

with the following description: 
periodicity
This field is used to calculate the periodicity for UL transmission without UL grant for for SDT (see TS 38.321 [X], clause X.X.X).
The following periodicites are supported depending on the configured subcarrier spacing [symbols]:
15 kHz:	periodicityExt*14, where periodicityExt has a value between 1 and 20480.
30 kHz:	periodicityExt*14, where periodicityExt has a value between 1 and 40960.
60 kHz with normal CP:	periodicityExt*14, where periodicityExt has a value between 1 and 81920.
60 kHz with ECP:	periodicityExt*12, where periodicityExt has a value between 1 and 81920.
120 kHz:	periodicityExt*14, where periodicityExt has a value between 1 and 163840.

In addition, a new time domain offset is included in the new CG-SDT-Configuration-r17 IE:
timeDomainOffset                    INTEGER (0..163839)

with the following description:
timeDomainOffset
Offset related to the reference SFN indicated by timeReferenceSFN, see TS 38.321.
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	In LTE EDT, the use of AS RAI has been possible already since Rel-14 and updated with more code points in Rel-16.
Based on the discussion in the previous sections we propose the following:
Proposal 1	The values in UEAssistanceInformation are remapped and used for RAI in SDT.
Proposal 2	The UE can request release of CG-SDT configuration.
Proposal 3	The DVT is only configured by SIB 1.
Proposal 4	Periodicites up to 20.48 seconds should be configurable for CG-SDT
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