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The issue of having the non-SDT traffic arrived during the SDT procedure was discovered and discussed in RAN2#112 e-meeting. In RAN2#113 e-meeting, it has been agreed that UE’s behaviour for handling of non-SDT data arrival after sending the first UL data packet needs to be fully specified. The following are the relevant agreements made in RAN2#113 e-meeting [1].
· The UE behaviour for handling of non-SDT data arrival after sending the first UL data packet is fully specified (i.e. not left to UE implementation)
· FFS RAN2 will consider the additional option of using DCCH message to indicate arrival of non-SDT data (details to be discussed). Discussion will continue on all three options.
The above agreements refer to three options to handle this issue (i.e., to indicate the arrival of non-SDT traffic), which have been listed in the email discussion “[Post113-e][502][SDT] General/Other CP issues” in the following order: 1) Another CCCH message is sent; 2) A new MAC level indication is triggered; 3) A DCCH message is triggered [2]. This discussion document lists the pros and cons on each option, with the intention to dig into a more holistic solution for this issue.
[bookmark: _Ref178064866]Discussion
The timing when non-SDT traffic arrives
The arrival of the non-SDT traffic during an on-going SDT procedure can occur at two timings: 1) after UE triggering the SDT procedure and before UE sending Msg3/MsgA; 2) after UE sending Msg3/MsgA and before UE receiving the RRCRelease message. Figure 1 below marks these two timings with TA and TB, respectively.
If the arrival of non-SDT traffic occurs during TA, the UE can at least utilize the coming UL grant to indicate the arrival of non-SDT traffic. On the other hand, if the arrival of non-SDT traffic occurs during TB, there could or could not be an UL grant that UE can utilize to indicate the arrival of non-SDT traffic, depending on whether there is subsequent data transmission or not.
Observation 1: There may or may not be an UL grant that the UE can utilize to indicate the arrival of non-SDT traffic, upon detecting the arrival of non-SDT traffic.



[bookmark: _GoBack]Figure 1. Arrival of non-SDT traffic can occur in TA or TB. 
The options to indicate the arrival of non-SDT traffic
The first option (i.e., “another CCCH message is sent”) to indicate the arrival of non-SDT traffic is to initiate a legacy RRC resume procedure asking to transition to RRC_CONNECTED. This option is particularly feasible when UE expects there will be no UL grant or when UE receives no UL grant upon the termination of the SDT procedure, as in both cases the UE anyway has to initiate an RACH procedure in order to obtain an UL grant that is then used to indicate the arrival of non-SDT traffic. In such cases, instead of using a new indication (no matter whether it is MAC or RRC level indication) to indicate the arrival of non-SDT traffic, triggering a legacy RRC Resume procedure is simpler and will not involve any specification change from RAN2 perspective.
Proposal 1: While detecting the arrival of non-SDT traffic during an SDT procedure, UE initiates a legacy RRC resume procedure if the UL grant is not received or is not expected to be received.
The second option (i.e., “a new MAC level indication is triggered”) according to the opinions from most of the companies is to indicate the arrival of non-SDT traffic by sending the BSR MAC CE. However, this may require UE to additionally resume non-SDT DRBs while initiating the SDT, otherwise the data may not reach the LCH buffer and therefore cannot trigger the BSR. Although this could be a modeling issue and UE can still try to know the amount of data stocked at higher layer through some cross-layer implementations, such controversial operation can be avoided by introducing other MAC level indications, such as using a new MAC subheader (a new LCID index value would be used for this purpose) without attaching anything after it. The new MAC subheader is to tell the arrival of non-SDT traffic, instead of telling the actual amount of the non-SDT traffic.
Proposal 2: The main purpose of the MAC level indication is to indicate the arrival of non-SDT traffic. It can be a MAC subheader or a new MAC CE. It’s FFS whether such MAC level indication can indicate the buffer status for non-SDT traffic. 
In addition, the second option is only feasible when there is/will be an UL grant available for the UE to piggyback the MAC level indication with the user data. In case there is no UL grant, the UE has to initiate a new RACH procedure in order to transmit the MAC level indication, but this is only possible for the RRC_CONNECTED UE according to the legacy LTE/NR operation (since such operation requires UE to transmit the C-RNTI MAC CE). Similarly, the third option (i.e., “a DCCH message is triggered”) is only feasible when there is/will be an UL grant available following the first CCCH message UE has sent to gNB, since it is not possible for an RRC_INACTIVE UE to send a DCCH message as the first message in the RACH procedure.
Proposal 3: While detecting the arrival of non-SDT traffic during an SDT procedure, UE sends a non-SDT traffic indication to gNB in the UL grant that is received before the end of the SDT procedure. It’s FFS whether such indication is a MAC or RRC level indication.
Conclusion
In this paper, we discuss the issues on handling/indicating the arrival of non-SDT traffic, and have the following observation.
Observation 1: There may or may not be an UL grant that the UE can utilize to indicate the arrival of non-SDT traffic, upon detecting the arrival of non-SDT traffic.
Based on the observation, RAN2 is respectfully asked to discuss and consider the following proposals.
Proposal 1: While detecting the arrival of non-SDT traffic during an SDT procedure, UE initiates a legacy RRC resume procedure if the UL grant is not received or is not expected to be received.
Proposal 2: The main purpose of the MAC level indication is to indicate the arrival of non-SDT traffic. It can be a MAC subheader or a new MAC CE. It’s FFS whether such MAC level indication can indicate the buffer status for non-SDT traffic. 
Proposal 3: While detecting the arrival of non-SDT traffic during an SDT procedure, UE sends a non-SDT traffic indication to gNB in the UL grant that is received before the end of the SDT procedure. It’s FFS whether such indication is a MAC or RRC level indication.
References
Report of 3GPP TSG RAN WG2 meeting #113-e, 25 January - 5 February, 2021.
RAN2 email discussion, “[Post113-e][502][SDT] General/Other CP issues (ZTE)”.
	1/3	
image1.emf
UE enters 

RRC_INACTIVE

UE triggers SDT

UE

gNB

Preamble

Msg3 (RRCResumeRequest + data + <BSR>)

RAR

RRCRelease

UE remains in 

RRC_INACTIVE

T

A

T

B


Microsoft_Visio_Drawing.vsdx
UE enters RRC_INACTIVE
UE triggers SDT
UE
gNB
Preamble
Msg3 (RRCResumeRequest + data + <BSR>)
RAR
RRCRelease
UE remains in RRC_INACTIVE
Arrival of 
SDT DRB data


TA

TB
Arrival of 
non-SDT DRB data



