Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Ref462817227][bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting#113-e	R2-2100817
Online, 25th Jan – 5th Feb 2021	

Agenda Item:	8.6.3
Source:	Panasonic
Title:	T319-like timer for the SDT procedure
Document for:	Discussion, Decision
[bookmark: _Ref462918989]Introduction
In RAN2#111 e-meeting, it has been agreed that it should be possible for an RRC_INACTIVE UE to send multiple UL/DL packets using the same SDT (Small Data Transmission) procedure without transitioning to RRC_CONNECTED. The so called “subsequent data transmission” can be carried out by making UE keep monitoring the C-RNTI after the completion of contention resolution in the RACH-based SDT procedure. However, since the RRC resume procedure will be reused, whether to extend T319 to cover subsequent data transmissions becomes an issue. In RAN2#112 e-Meeting [1], it was further agreed that a new timer will be defined for the SDT procedure, but it is still FFS whether the new timer will have the same definition as T319, with an extended length, or it will be restarted upon each UL/DL transmission.

	Agreements
Define a new timer.  FFS whether it has the same definition as T319 or it is restarted every UL/DL



This paper first analyzes the impact of the subsequent data transmission to the relevant timers, and then discusses several approaches that allow UE to monitor possible subsequent data transmissions without extending the T319-like timer. The approaches without extending the T319-like timer are preferred as they have no impact to other UEs intending to use the RRC Resume procedure for non-SDT purposes.
[bookmark: _Ref178064866]Discussion
The impact to the contention resolution timer
The Contention Resolution Timer (CR timer, only applicable to 4-step RACH) starts after Msg3 is transmitted, and it stops upon UE successfully receiving Msg4 addressed to its TEMPORARY_C-RNTI. When the CR Timer expires, UE will consider the RACH procedure not successful and will discard the TEMPORARY_C-RNTI. UE will set the C-RNTI to the value of TEMPORARY_C-RNTI when the UE receives the Contention Resolution Identity MAC CE (in Msg4) matched to the CCCH SDU transmitted in Msg3 (i.e., contention resolution is resolved). For the RACH-based SDT, if the serving gNB can successfully decode the Msg3, it can straightaway send the Msg4 containing only the CR Identity MAC CE to the UE without waiting the response from the anchor gNB. That is, the serving gNB can send RRCRelease to UE at a later timing (before T319 expires), and therefore the subsequent data transmissions can take place after UE receiving Msg4 and before UE receiving RRCRelease. The grants for the subsequent data transmissions can be addressed to the C-RNTI that is shortly available for the UE (C-RNTI will be discarded after UE receiving RRCRelease). Based on such operation, the SDT procedure and the following subsequent data transmission(s) have no impact to the Contention Resolution Timer. Similarly, for the 2-step RACH-based SDT, the SDT procedure and the following subsequent data transmissions have no impact to the msgB response window value.
Observation 1: The SDT procedure and the subsequent data transmissions following the SDT procedure have no impact to the contention resolution timer or to the msgB response window value.
The new SDT timer
RRC_INACTIVE UE starts T319 upon transmission of RRCResumeRequest message, and stops T319 upon reception of RRCResume, RRCSetup, RRCRelease with suspdendConfig, or RRCReject message. If T319 expires, UE considers the RRC Resume procedure unsuccessful and enters into RRC_IDLE to perform cell selection/reselection. If the SDT procedure is built based on the RRC Resume procedure, it is reasonable that the new SDT timer will start/stop upon the same conditions as T319. However, when considering the possible subsequent data transmissions following an SDT procedure, we may need to decide first whether the subsequent data transmission is allowed even after UE receiving the RRCRelease message (assuming gNB asks UE to stay in RRC_INACTIVE after SDT), as this will have significant impact to the operation of relevant timers. 
Proposal 1: RAN2 to discuss whether a RACH-based SDT is considered as ended upon UE receiving the RRCRelease message (i.e., any subsequent data transmission needs to be occurred before UE receiving the RRCRelease message).
In the following, we discuss two possibilities for the cases when receiving the RRCRelease will terminate the RACH-based SDT, and one possibility for the case when receiving the RRCRelease will not terminate the RACH-based SDT.
Assuming the answer to Proposal 1 is ‘yes’ (i.e., Receiving the RRCRelease will terminate the RACH-based SDT), the new SDT timer will have the same start/stop conditions as T319. Since a SDT procedure may involve more transactions (compared to the legacy RRC resume procedure) due to the possible subsequent data transmissions, one may consider to make SDT timer longer than T319.. However, having a lengthy SDT timer will have negative impact to other UEs intending to use the SDT procedure to just transmit one small data. Therefore, having a timer restarting mechanism to cover various subsequent data transmission scenarios would be a better choice. There are following three options to restart the new SDT timer: 
a) SDT timer is restarted upon UE receiving the DCI allocating an UL grant for the subsequent data transmission; 
b) SDT timer is restarted upon UE actually performing the subsequent data transmission in the UL grant; 
c) SDT timer is restarted upon UE actually transmitting the BSR in the UL grant. 
Option a) and Option b) basically are the same, the only difference is option a) makes the network restart the SDT timer slightly earlier than the UE, but Option b) is the other way around. Option c) restarts the SDT timer in a more restrictive manner assuming that the extra uplink grant for a subsequent data transmission will be provided to the UE only if the network has received a BSR from the UE earlier. Figure 1 illustrates the scenarios that restart the SDT timer (termed T319’) based on Option a) (left-hand side figure) and Option c) (right-hand side figure).
Proposal 2a: The new SDT timer has the same start/stop conditions as T319. RAN2 to determine in which condition (among the following 3 conditions) UE shall restart the new SDT timer:
a) Upon receiving the DCI allocating an UL grant for the subsequent data transmission
b) Upon performing the subsequent data transmission in the UL grant
c) Upon transmitting the BSR in the UL grant



 
Figure 1. Restarting the SDT timer based on Option a) (left-hand side) and based on Option c) (right-hand side) in Proposal 2a. 

Alternatively, the new SDT timer can run in parallel with the original T319. In this alternative, there are three options to start/restart the new SDT timer: a) the SDT timer is started/restarted upon UE receiving the DCI allocating an UL grant for the subsequent data transmission; b) the SDT timer is started/restarted upon UE actually performing the subsequent data transmission in the UL grant; c) the SDT timer is started/restarted upon UE actually transmitting the BSR in the UL grant. UE needs to monitor the PDCCH addressed to its C-RNTI as long as either T319 or the SDT timer is still running. In addition, the SDT timer shall stop upon the same conditions that stop T319. Figure 2 illustrates the scenarios where the new SDT timer (termed T319’) runs in parallel with T319 based on Option a) (left-hand side figure) and Option c) (right-hand side figure), respectively.


 
Figure 1. Starting/restarting T319’ based on Option a) (left-hand side) and based on Option c) (right-hand side) in Proposal 2b. 

Proposal 2b: The new SDT timer runs in parallel with T319. UE monitors the PDCCH addressed to its C-RNTI as long as either T319 or the SDT timer is still running. RAN2 to determine in which condition (among the following 3 conditions) UE shall start/restart the SDT timer:
a) Upon receiving the DCI allocating an UL grant for the subsequent data transmission
b) Upon performing the subsequent data transmission in the UL grant
c) Upon transmitting the BSR in the UL grant
On the other hand, if the answer to Proposal 1 is ‘no’ (i.e., subsequent data transmissions can take place even after UE receiving the RRCRelease message), UE has to determine whether to continue monitoring the PDCCH addressed to its C-RNTI (by e.g., restarting the new SDT timer) upon receiving the RRCRelease message. Therefore a new indication is required to dictate UE’s behavior, and such an indication can be carried in the RRCRelease message, or carried in the DCI that schedules the RRCRelease message. In case the new indication is carried in the DCI scheduling the RRCRelease message, a more comprehensive approach can be considered by combining Option a) in Proposal 2b. That is, there can be a new indication in the DCI dictating whether UE needs to restart the SDT timer or not, no matter whether the DCI is used to schedule the downlink PDU or the uplink grant. 
Proposal 2c: RRCRelease (or the DCI scheduling the UL grant / DL PDU) indicates whether UE shall continue monitoring the PDCCH addressed to its C-RNTI for the subsequent data transmission.
Cell reselection during the SDT
Since now the RACH-based SDT may have subsequent data transmissions following it, it can be expected that there could be more transactions in the RACH-based SDT compared to the legacy RRC resume procedure. Therefore, it is more likely that UE could trigger the cell reselection and camp to another cell in the middle of an SDT procedure. In this case, since the serving gNB is not aware that the UE has moved to another cell, it can happen that the serving gNB allocates multiple UL grants but the UE cannot utilize them. Therefore, it is beneficial if UE can inform gNB in advance when the link quality of the serving cell drops below a certain threshold (but still above the threshold triggering the cell reselection). In order to inform gNB such situation, UE can multiplex the user data with a BSR indicating empty buffer in the nearest UL grant. Since UE will never send a BSR indicating empty buffer in the legacy operation, such BSR can used to signal that UE would like to stop the SDT.
Proposal 3: When the link quality of the serving cell drops below a certain threshold, UE sends the BSR indicating empty buffer in the nearest UL grant allocated for the SDT purpose.
Alternatively, the above issue can be solved by network configuring a smaller value to the new timer (e.g., a smaller T319’), so that it becomes less likely that UE would camp on another cell between two adjacent uplink grants. However, this would add some scheduling pressure on the network side.
Conclusion
In this paper, the timer related issues of enabling subsequent data transmissions in the SDT are discussed, and the following observation is obtained.
Observation 1: The SDT procedure and the subsequent data transmissions following the SDT procedure have no impact to the contention resolution timer or to the msgB response window value.
Based on the observation and further analysis provided in the document, we respectfully ask RAN2 to discuss and consider the following proposals. Regarding proposal 2a/2b/2c, one of the proposals should be taken based on proposal 1’s result.
Proposal 1: RAN2 to discuss whether an RACH-based SDT is considered as ended upon UE receiving the RRCRelease message (i.e., any subsequent data transmission needs to be occurred before UE receiving the RRCRelease message).
Proposal 2a: The new SDT timer has the same start/stop conditions as T319. RAN2 to determine in which condition (among the following 3 conditions) UE shall restart the new SDT timer:
a) Upon receiving the DCI allocating an UL grant for the subsequent data transmission
b) Upon performing the subsequent data transmission in the UL grant
c) Upon transmitting the BSR in the UL grant
Proposal 2b: The new SDT timer runs in parallel with T319. UE monitors the PDCCH addressed to its C-RNTI as long as either T319 or the SDT timer is still running. RAN2 to determine in which condition (among the following 3 conditions) UE shall start/restart the SDT timer:
a) Upon receiving the DCI allocating an UL grant for the subsequent data transmission
b) Upon performing the subsequent data transmission in the UL grant
c) Upon transmitting the BSR in the UL grant
Proposal 2c: RRCRelease (or the DCI scheduling the UL grant / DL PDU) indicates whether UE shall continue monitoring the PDCCH addressed to its C-RNTI for the subsequent data transmission.
Proposal 3: When the link quality of the serving cell drops below a certain threshold, UE sends the BSR indicating empty buffer in the nearest UL grant allocated for the SDT purpose.
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