[bookmark: OLE_LINK283][bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #113 electronic							    	R2-2101674
E-Meeting, 25th Jan – 5th Feb, 2021							    	 

Source: 	Beijing Xiaomi Mobile Software
Title:  	Collision between SDT and RACH
Agenda Item:	8.6.2
Document for:	Discussion and Decision
[bookmark: _Ref165266342]Introduction
According to the email discussion on the common aspects between CG and RACH [1], companies discussed whether the UE would follow the current specification to trigger BSR RACH when subsequent data arrives. The following RAN2 agreement on the resumption of SDT/non-SDT DRB made in the RAN2#112e meeting is also related to the procedure collision.
	For both RACH and CG based solutions, upon initiating RESUME procedure for SDT initiation (i.e. for first SDT transmission), the UE shall re-establish at least the SDT PDCP entities and resume the SDT DRBs that are configured for small data transmission (along with the SRB1). FFS for non-SDT DRBs. FFS on implicit vs. explicit.  FFS on whether we a new Resume cause.  FFS on whether we need to deal with suppressing PDCP status report.


In this contribution, we provide some analysis on the collision handling between the SDT procedure and the normal RACH triggered by subsequent data arrival.
Discussion
Collision between SDT and RACH


Figure 1: Procedure collision between RACH/CG-SDT and BSR RACH
According to Figure 1 illustrated above, when the UL data of the DRB configured for SDT arrives at the UE, the UE would trigger the SDT procedure via either the RACH procedure or the CG. Then we could have the following two cases for the subsequent UL data arrival triggering normal RACH:
· Case 1: UL data arrival of SDT DRB
· Case 2: UL data arrival of non-SDT DRB
For Case 1, as the configuration (including the logicalChannelGroup configuration) of the SDT DRB is resumed for the transmission of the data in the SDT DRB, the subsequent new data arrival of the SDT DRB would trigger normal RACH procedure.
Observation 1: The subsequent new data arrival of the SDT DRB would trigger normal RACH procedure.
For Case 2, when the subsequent UL data arrives for the non-SDT DRB, we could have the following two solutions for handling the data of the non-SDT DRB:
· Case 2.1 (The non-SDT DRB is resumed during SDT): The subsequent new data arrival of the non-SDT DRB would trigger normal RACH procedure, as the configuration (including the logicalChannelGroup configuration) of the non-SDT DRB is resumed for the transmission of the data in the SDT DRB.
· Case 2.2 (The non-SDT DRB is not resumed during SDT): According to the 38.331 [2] as quoted below, the NAS layer triggers a new RRC connection resume procedure which creates a new RRCResumeRequest message. The new arrival of the RRCResumeRequest message in the CCCH of logicalChannelGroup=0 would also trigger the normal RACH.
	38.331：
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…
The purpose of this procedure is to resume a suspended RRC connection, including resuming SRB(s) and DRB(s) or perform an RNA update.
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The UE initiates the procedure when upper layers or AS (when responding to RAN paging or upon triggering RNA updates while the UE is in RRC_INACTIVE) requests the resume of a suspended RRC connection.
The UE shall ensure having valid and up to date essential system information as specified in clause 5.2.2.2 before initiating this procedure.
Upon initiation of the procedure, the UE shall:
…
1>	else if the resumption of the RRC connection is triggered by upper layers:
2>	if the upper layers provide an Access Category and one or more Access Identities:
3>	perform the unified access control procedure as specified in 5.3.14 using the Access Category and Access Identities provided by upper layers;
4>	if the access attempt is barred, the procedure ends;
2>	set the resumeCause in accordance with the information received from upper layers;
…
1>	initiate transmission of the RRCResumeRequest message or RRCResumeRequest1 in accordance with 5.3.13.3.


According to the analysis given above, the UE would trigger RACH for the UL data arrival of the non-SDT DRB regardless of whether the non-SDT DRB is resumed or not during the SDT procedure.
Observation 2: The UL data arrival of the non-SDT DRB would trigger RACH when the non-SDT DRB is resumed or not resumed during the SDT procedure.
For Case 2.1, the UL data of the non-SDT DRB with higher logical channel priority would occupy the UL grant (e.g. MsgA or Msg3) used for the SDT DRB. This will delay the data transmission of the SDT DRB.
Observation 3: Resuming the non-SDT DRB during the SDT procedure could cause that the UL data of the non-SDT DRB with higher logical channel priority occupies the UL grant for the SDT DRB.
For Case 2.2, we think that the Rel-15 RRC specification already allows the UE to trigger multiple RRCResumeRequest messages. The UE MAC by implementation would decide whether to continue the on-going RACH or start a new RACH procedure.
Observation 4: Not resuming the non-SDT DRB during the SDT procedure would create a new RRCResumeRequest message for the UL data arrival of the non-SDT DRB. However the Rel-15 RRC specification already allows the UE to trigger multiple RRCResumeRequest messages.
According to the Observation 2/3/4 given above, as the UE would trigger RACH for both Case 2.1 and Case 2.2, we consider that the non-SDT DRB should not be resume during the SDT procedure to avoid that the UL data of the non-SDT DRB with higher logical channel priority occupies the UL grant for the SDT DRB. This means that the non-SDT DRB can only be resumed when the UE receives the RRCResume message as legacy.
Proposal 1: The non-SDT DRB is not resumed during the SDT procedure.
Regarding the collision between the SDT-RACH and the non-SDT RACH, we consider that this can be left to the UE implementation as the current MAC specification [3] (i.e. no specification change).
	38.321:
NOTE 1:	If a new Random Access procedure is triggered while another is already ongoing in the MAC entity, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure (e.g. for SI request).


Proposal 2: The handling of the RACH collision between the SDT-RACH and the normal RACH is left to the UE implementation (i.e. no specification change).
Regarding the collision between the CG-SDT and the non-SDT RACH, as the MAC already allows the UE to use the CG while a RACH is on-going, we consider that the two procedures of the CG-SDT and the non-SDT RACH can be performed at the same time. According to the current NR RRC specification [2], the RRC of the UE can also carry two RRC resume procedures by sending two RRCResumeRequest message to the gNB. Then the RRCResumeRequest message triggered by the SDT DRB can be sent together with SDT data via the CG, and the RRCResumeRequest message triggered by the non-SDT DRB can be sent via Msg3/MsgA of the normal RACH. The gNB by implementation can decide whether to send one or two RRCResume messages.
Proposal 3: The UE can trigger normal RACH (i.e. due to no SR for BSR) when the CG-SDT is on-going (i.e. no specification change).

Conclusions
According to the analysis given above, we have the following Observations and Proposals:
Observation 1: The subsequent new data arrival of the SDT DRB would trigger normal RACH procedure.
Observation 2: The UL data arrival of the non-SDT DRB would trigger RACH when the non-SDT DRB is resumed or not resumed during the SDT procedure.
Observation 3: Resuming the non-SDT DRB during the SDT procedure could cause that the UL data of the non-SDT DRB with higher logical channel priority occupies the UL grant for the SDT DRB.
Observation 4: Not resuming the non-SDT DRB during the SDT procedure would create a new RRCResumeRequest message for the UL data arrival of the non-SDT DRB. However the Rel-15 RRC specification already allows the UE to trigger multiple RRCResumeRequest messages.
Proposal 1: The non-SDT DRB is not resumed during the SDT procedure.
Proposal 2: The handling of the RACH collision between the SDT-RACH and the normal RACH is left to the UE implementation (i.e. no specification change).
Proposal 3: The UE can trigger normal RACH (i.e. due to no SR for BSR) when the CG-SDT is on-going (i.e. no specification change).
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