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1 Introduction

This document contains the summary of email discussion to agree further details of the RRC-based solution for small data transmission in RRC_INACTIVE:

· [Post113-e][501][SDT]  Selection criteria and overall Procedure (Samsung)


Scope:  Discussion on overall procedure, including: 

1) Threshold handling for CG/RA before and during SDT ((and other FFS points from last meeting for overall procedure), 

2) Order of selection, 

3) Switching between CG/RA (whether to support it and other details)


Intended outcome: Report to the next meeting.

Deadline for company comments: 

To allow sufficient time to summarise and submit the summary and proposals to the upcoming meeting, the following deadline for company comments is proposed: Fri March 26th 1100 UTC
2 Discussion
2.1 RSRP threshold for selecting between SDT and non SDT procedure
RAN2 has discussed the RSRP threshold for selecting between SDT and non-SDT procedure in RAN2 #113e and following agreements were made. 

[image: image1]
Note that this threshold is different from threshold used for selecting RA type and UL carrier selection. The main motivation for this threshold is to ensure that link quality is good enough for UL transmission to be successful.

Q1. Do you agree that RSRP threshold is used to select between SDT and non-SDT procedure?
	Company
	Reply 
(y/n)
	Additional comments

	
	
	

	
	
	

	
	
	


Q2. Do you agree that RSRP threshold is needed for both RA-SDT and CG-SDT?
	Company
	Reply 
(y/n)
	Additional comments

	
	
	

	
	
	

	
	
	


Q3. If RSRP threshold is used to select between SDT and non-SDT procedure, which option do you prefer for configuring this RSRP threshold?

· Option 1: RSRP threshold is the same for CG-SDT and RA-SDT

· Option 2: RSRP threshold is separately configured for CG-SDT and RA-SDT
	Company
	Preferred option
	Additional comments

	
	
	

	
	
	

	
	
	


2.2 RSRP threshold for carrier selection

RAN2 has discussed the RSRP threshold for UL carrier selection in RAN2 #113e and following agreements were made.
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Q4 Which option do you prefer for the RSRP threshold for carrier selection
· Option 1: RSRP threshold for carrier selection is specific to SDT
· Option 2: RSRP threshold for carrier selection is same for SDT and non SDT
	Company
	Preferred option
	Additional comments

	
	
	

	
	
	

	
	
	


2.3 RSRP threshold for RA type selection

RAN2 has discussed the RSRP threshold for RA type selection in RAN2 #113e and following agreements were made.
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Q5. Which option do you prefer for the RSRP threshold for RA type selection
· Option 1: RSRP threshold for RA type selection is specific to SDT
· Option 2: RSRP threshold for RA type selection is same for SDT and non SDT
	Company
	Preferred option
	Additional comments

	
	
	

	
	
	

	
	
	


2.4 Data volume threshold for selecting between SDT and non SDT procedure
RAN2 has discussed the data volume threshold for in RAN2 #111e and following agreements were made.

[image: image4]
In last meeting, some companies [11][12][13] have proposed to configure separate data volume threshold for CG-SDT and RA-SDT as the payload sizes can be quite different for CG-SDT and RA-SDT.

Q6. Which option do you prefer for configuring the data volume threshold?

· Option 1: data volume threshold is the same for CG-SDT and RA-SDT

· Option 2: data volume threshold is separately configured for CG-SDT and RA-SDT
	Company
	Preferred option
	Additional comments

	
	
	

	
	
	

	
	
	


2.5 SDT/Non-SDT Selection Procedure
RAN2 has made the following agreements for selecting between SDT and non SDT.

[image: image5]
Based on the above agreements, upon arrival of data only for DRB(s) for which SDT is enabled, the high level procedure for selection between SDT and non SDT procedure can be as follows:
If CG-SDT criteria is met:
· UE selects CG-SDT. UE initiate SDT procedure

Else if RA-SDT criteria is met:
· UE selects RA-SDT. UE initiate SDT procedure

Else:
· UE initiate non SDT procedure. 
Criteria for selecting CG-SDT: CG-SDT criteria is considered met, if all of the following conditions are met,
1) available data volume <= data volume threshold (threshold is as per discussion (i.e. Q6) in section 2.4)
2) RSRP is greater than or equal to a configured threshold (if agreed as per discussion (i.e. Q1, Q2) in section 2.1, threshold is as per discussion (i.e. Q3) in section 2.1)
3) CG-SDT resources are configured on the selected UL carrier and are valid
· Note: 
· UE checks the condition 1) and 2) before 3).
· There is FFS on carrier selection for CG-SDT, which will be discussed in email discussion #504. 
· FFS, If both carriers can be selected and CG resources are available on one carrier only, does the UE select the carrier with CG selection of UL carrier for CG-SDT is FFS.
Criteria for selecting RA-SDT: RA-SDT criteria is considered met, if all of the following conditions are met
1) available data volume <= data volume threshold (threshold is as per discussion (i.e. Q6) in section 2.4)
2) RSRP is greater than or equal to a configured threshold (if agreed as per discussion (i.e. Q1, Q2) in section 2.1, threshold is as per discussion (i.e. Q3) in section 2.1)

3) 4 step RA-SDT resources are configured on the selected UL carrier and criteria to select 4 step RA SDT is met; or
2 step RA-SDT resources are configured on the selected UL carrier and criteria to select 2 step RA SDT is met:
· Note: 
· UE checks the condition 1) and 2) before UL carrier selection and RA-Type selection.

· For RA-SDT, if SUL is configured in the cell, UL carrier is selected based on RSRP threshold (threshold is as per discussion (i.e. Q4) in section 2.2)
· RA type selection is performed based on RSRP threshold (threshold is as per discussion (i.e. Q5) in section 2.3)
Note that detailed modelling (e.g. RRC/MAC interactions, etc) of the above procedure can be discussed during stage 3 discussions.

Q7. Do you agree with the high level procedure for selection between SDT and non SDT procedure as described above? If not, you can provide detailed comments/alternate procedure (if any).
	Company
	Preferred option
	Additional comments

	
	
	

	
	
	

	
	
	


2.6 Switching from CG-SDT to RA-SDT
According to RAN2#113e agreements, UE prioritises CG-SDT over RA-SDT at the time of initiating SDT procedure. In [8] [3] [7] [4] it is proposed to allow switching from CG-SDT to RA-SDT during the SDT procedure. According to the proponents, switching to RA-SDT is beneficial when a) CG-resource corresponding to a good beam is not available or b) transmission(s) on CG resource fails or c) TA becomes invalid during the SDT procedure. On the other hand, according to [5], if switching is allowed then we may also have to consider rebuilding of the payload and the overall procedure will be unnecessarily complex.
Q8. Do you agree to allow switching from CG-SDT to RA-SDT?
	Company
	Reply 
(y/n)
	Additional comments

	
	
	

	
	
	

	
	
	


SDT procedure consists of two phases, initial data transmission phase and subsequent data transmission phase. UL transmission in the initial data transmission phase includes at least RRC message and CG resources is used during this phase. During subsequent data transmission, dynamic grant addressed to UE's C-RNTI is used in addition to CG resources. In [3] it is proposed to allow switching from CG-SDT to RA-SDT during both initial and subsequent data transmission phase.

Q9. If switching from CG-SDT to RA-SDT is supported, which of the following options do you agree?

a) switching from CG-SDT to RA-SDT is allowed during both initial and subsequent data transmission phase 

b) switching from CG-SDT to RA-SDT is allowed during initial data transmission phase
	Company
	Reply 
(a/b)
	Additional comments

	
	
	

	
	
	

	
	
	


If switching from CG-SDT to RA-SDT is allowed, then the next question is whether rebuilding of MAC PDU is needed or not when UE switches from CG-SDT to RA-SDT. If rebuilding of MAC PDU is needed, rebuilding details can be specified or left to UE implementation.

Q10. If switching from CG-SDT to RA-SDT is supported, do you think that switching from CG-SDT to RA-SDT requires rebuilding of MAC PDU?
	Company
	Reply 
(y/n)
	Additional comments

	
	
	

	
	
	

	
	
	


Q11. If switching from CG-SDT to RA-SDT requires rebuilding of MAC PDU, are the details of MAC PDU rebuilding specified or left to UE implementation?
	Company
	Reply (A/B)

A: Details are specified

B: Left to UE implementation
	Additional comments

	
	
	

	
	
	

	
	
	


Q12. If switching from CG-SDT to RA-SDT is supported, under what condition(s) is UE allowed to switch to RA-SDT during the SDT procedure?
- Option 1: TA becomes invalid 

- Option 2: Consecutive failures on CG resource 
- Option 3: CG-resource corresponding to a good beam is not available
	Company
	Reply (Option 1/2/3)
	Additional comments

	
	
	

	
	
	

	
	
	


2.7 Switching from SDT to Non-SDT
In [8] [9][10][7], it is proposed to allow switching from SDT procedure to to non-SDT procedure i.e. RRC Connection resume procedure. The initial UL transmission during the SDT procedure includes RRC message and UL data. According to proponents, there may be cases when the network cannot decode such a big PDU successfully due to bad wireless environment conditions. To overcome this it is proposed that network can send an indication to switch to non-SDT procedure if it finds SDT is not suitable for the UE, similarly to the switching in PUR and EDT in LTE. Alternatley, UE can switch to non-SDT transmission when a configured number of SDT attempts fail, e.g. due to not having enough power to transmit the PDU carrying user data and CCCH SDU.
Q13. Do you agree to allow switching from SDT to Non-SDT procedure i.e. RRC Connection resume procedure?
	Company
	Reply 
(y/n)
	Additional comments

	
	
	

	
	
	

	
	
	


SDT procedure consists of two phases, initial data transmission phase and subsequent data transmission phase. UL transmission in the initial data transmission phase includes RRC message and UL data. The RRC message is similar to one which is transmitted during the non SDT procedure. So switching to non SDT procedure seems beneficial only during the initial data transmission phase.

Q14. If switching from SDT to Non-SDT is supported, do companies agree that switching from SDT to Non-SDT is allowed only during the initial data transmission phase?
	Company
	Reply 
(y/n)
	Additional comments

	
	
	

	
	
	

	
	
	


Q15. If switching from SDT to Non-SDT is supported, which of the following option(s) is preferred by you for triggering switching? 

- Option 1: Network sends indication to switch to non-SDT procedure


- Option 2: Initial UL transmission (in msgA/Msg3/CG resources) fails configured number of times

	Company
	Reply 
	Additional comments
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RAN2 #113e Agreements [1]:


  FFS: RSRP threshold to select between SDT and non-SDT procedure. 


  FFS also whether this RSRP threshold to select between SDT and non-SDT procedure is used for CG-SDT, RA-SDT, or both and whether the RSRP threshold is the same for CG-SDT and RA-SDT. FFS when the RSRP threshold check is made








RAN2 #113e Agreements [1]:


  For SDT, UE performs UL carrier selection (i.e. if SUL is configured in the cell, UL carrier selected based on RSRP threshold).  FFS whether the RSRP threshold for carrier selection is specific to SDT.





RAN2 #113e Agreements [1]:


If both 2 step RA-SDT and 4 step RA-SDT resources are configured on the UL carrier, RA type selection is performed based on RSRP threshold. 


FFS whether RSRP threshold for RA type selection is common or different for SDT and non SDT.








RAN2 #111e Agreements [2]:


  Small data transmission is configured by the network on a per DRB basis


  Data volume threshold is used for the UE to decide whether to do SDT or not. FFS how we calculate data volume.





RAN2 #111e Agreements [2]:


  Small data transmission is configured by the network on a per DRB basis


  Data volume threshold is used for the UE to decide whether to do SDT or not. FFS how we calculate data volume.





RAN2 #113e Agreements [1]:


  FFS: RSRP threshold to select between SDT and non-SDT procedure. 


  FFS also whether this RSRP threshold to select between SDT and non-SDT procedure is used for CG-SDT, RA-SDT, or both and whether the RSRP threshold is the same for CG-SDT and RA-SDT. FFS when the RSRP threshold check is made


  FFS If both carriers can be selected and CG resources are available on one carrier only, does the UE select the carrier with CG


  For SDT, UE performs UL carrier selection (i.e. if SUL is configured in the cell, UL carrier selected based on RSRP threshold).  FFS whether the RSRP threshold for carrier selection is specific to SDT)


  If CG-SDT resources are configured on the selected UL carrier and are valid, then CG-SDT is chosen.  Otherwise,


If 2 step RA-SDT resources are configured on the UL carrier and criteria to select 2 step RA SDT is met, then 2 step RA-SDT is chosen


else If 4 step RA-SDT resources are configured on the UL carrier and criteria to select 4 step RA SDT is met, then 4 step RA-SDT is chosen


else UE does not perform SDT (i.e. perform non-SDT resume procedure) 


  If both 2 step RA-SDT and 4 step RA-SDT resources are configured on the UL carrier, RA type selection is performed based on RSRP threshold. FFS whether RSRP threshold for RA type selection is common or different for SDT and non SDT.
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