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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

	LG
	Yes
	

	ZTE
	Y
	

	Samsung
	Yes
	

	ETRI
	Yes
	

	Sharp
	Yes
	

	Spreadtrum
	Yes
	

	OPPO
	Yes
	

	APT
	Y
	

	NEC
	Yes
	


Q2. Do you agree that RSRP threshold is needed for both RA-SDT and CG-SDT?

	Company
	Reply 
(y/n)
	Additional comments

	LG
	Yes
	

	ZTE
	Y
	

	Samsung
	Yes
	

	ETRI
	Yes
	

	Sharp
	Yes
	

	Spreadtrum
	Yes
	

	OPPO
	Yes
	

	APT
	Y
	

	NEC
	Yes
	


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

	LG
	Option 1
	

	ZTE
	Option 1
	Since we will have beam level RSRP threshold anyway, it seems yet another RSRP threshold specifically for CG-SDT is not really useful for SDT v non-SDT selection. 

	Samsung
	Option 1
	

	ETRI
	Option 1
	It depends on Q6. If option 1 is adopted for Q6 (i.e. data volume threshold is the same for CG-SDT and RA-SDT), separate RSRP thresholds are not need for CG-SDT and RA-SDT.

	Sharp
	Option 1
	A RSRP is agreed to be used for evaluation of the CG-SDT resource validation. If CG-SDT is still valid, the RSRP threshold here could be the same for CG-SDT and RA-SDT.

	Spreadtrum
	Option 1
	RSRP change may be used to check whether CG resources can be used. Then no need to specify another RSRP threshold for CG-SDT.

	OPPO
	Option 1
	Same view with ZTE.

	APT
	Option 1
	The selection of SDT and non-SDT may be performed by RRC. However, the selection of RA-SDT and CG-SDT may be performed by MAC. It will introduce the complexity on inter-layer behaviors if the RSRP threshold is separately configured for CG-SDT and RA-SDT. 

	NEC
	Option 1
	


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

	LG
	Option 1
	

	ZTE
	Option 1
	We think this threshold can be used to direct the UE to the correct carrier when CG resources are configured only on one of the two carriers. 

	Samsung
	Option 1
	

	ETRI
	Option 1
	

	Sharp
	Option 1
	If SDT is selected based on the RSRP mentioned in Q1, the specific RSRP for SDT could be used.

	Spreadtrum
	Option 2
	UE performs UL carrier selection first. It is not sure that SDT will be selected after checking whether the related SDT resources are available and SDT selection criteria is satisfied. So no need to spicify different RSRP threshold.

	OPPO
	Option 1
	That depends on whether the RSRP threshold for SDT/non-SDT selection is configured per carrier or per cell. 
If the SDT/non-SDT RSRP threshold is configured per carrier, we should follow the legacy RSRP threshold for carrier selection (Option2).UE shall first perform carrier selection and then make selections between SDT and non-SDT. The drawback of this procedure is that UE might select to a carrier where there is no SDT resources, for example, CG resources are only configured on SUL but the RSRP of UE is good enough to select NUL.
But if the SDT/non-SDT RSRP threshold is configured per cell, Option1 is reasonable. Because if the UE has been in the area where SDT can be performed based on the SDT/non-SDT RSRP threshold, the next step is to find suitable resouces to execute the procedure, including carrier, type. Therefore, the RSRP threshold for carrier selection is not to gurantee that UE can work on NUL but to gurantee that UE can perform SDT on NUL.
From our side, we think the second solution is more desirable.

	APT
	Option 1
	The requirement on radio quality for SDT and non-SDT should be different.

	NEC
	Option 1
	


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

	LG
	Option 1
	

	ZTE
	Option 1
	Since we agreed that the RACH resources can be configured separately for SDT and non-SDT, having a separate RSRP threshold for RA type selection for SDT seems straightforward (i.e. by including this in the SDT RACH configuration). 

	Samsung
	Option 1
	

	ETRI
	Option 1
	

	Sharp
	Option 1
	If SDT is selected based on the RSRP mentioned in Q1, the specific RSRP for SDT could be used.

	Spreadtrum
	Option 1
	

	OPPO
	Option 1
	

	APT
	Optoin 1
	MsgA PUSCH transmission for SDT may need better radio quality than non-SDT. (e.g., in the case that the payload size of SDT is larger than non-SDT)

	NEC
	Option 1
	


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.
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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

	LG
	Option 1
	

	ZTE
	Option 1
	Given that subsequent data transfer is allowed, the data volume threshold can be a overall threshold that decides whether or not SDT is allowed. Hence, this can be common between CG and RA cases and any data left after the first UL message can be handled during the subsequent data transmission phase. 

	Samsung
	Option 1
	Agree with comments from ZYE

	ETRI
	Option 1
	

	Sharp
	Option 2
	

	Spreadtrum
	Option 1
	

	OPPO
	Option1
	

	APT
	Option 1
	Same view as ZTE.

	NEC
	Option 1
	Given that common RSRP threshold is to be applied for CG-SDT and RA-SDT as majority (as of now) supports it in Q3, common data volume threshold seems reasonable, although this may reduce a flexibility from network point of view.  On the other hand, if separate RSRP threshold is applied for CG-SDT and RA-SDT, separate data volume threshold would be more useful.


2.5 SDT/Non-SDT Selection Procedure

RAN2 has made the following agreements for selecting between SDT and non SDT.
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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
	Yes/No
	Additional comments

	LG
	
	Agree with Rapporteur suggestion.

	ZTE
	Yes
	In general the procedure looks fine to us. 

It should be noted that there will be other criteria to be checked as well (e.g. whether DRB on which the data arrives is allowed for SDT or not etc), but we understand that the intention of rapporteur is that the above procedure is not exhaustive (and there will be other straightforward additions to it based on other agreements made).

	Samsung
	Yes
	

	ETRI
	Yes
	

	Sharp
	
	We are ok with general procedure above. However, we don't think there should be limitation for sequence of each step.

E.g, as per Criteria for selecting CG-SDT, the validation of CG-SDT could go first other than to be done at the end. So the first bullet of the note could be removed.

Such a sequence could be done by UE implementation.

	Spreadtrum
	Yes
	

	OPPO
	Yes
	

	APT
	Y
	Agree with the principle proposed by rapportuer, but the order of the selections for different criteria should be further discussed. The order may be influenced based on which layer to perfrom the selection and the configured threshold is the same or separated for CG-SDT/RA-SDT (i.e., Q3-Q6).

	NEC
	Yes
	


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

	LG
	No
	If switching from CG-SDT to RA-SDT is allowed, RAN2 should discuss MAC PDU rebuilding issue, on which we have strong concerns. Once CG-SDT procedure is triggered, the UE has to finish this CG-SDT procedure. If the CG-SDT procedure is failed, the MAC PDU is lost.

	ZTE
	N
	Both RA-SDT and CG-SDT will have inbuilt mechanism for retransmission multiple times and hence we think there is no need to have a mechanism for switching on top. Once the mechanism fails, UE can simply invoke the failure (e.g. reestablishment or Resume again etc).  

	Samsung
	N
	

	ETRI
	No
	Agree with ZTE

	Sharp
	N
	When CG-SDT transmission fails, UE has to review the condition if SDT could be retriggered. From our perspective, it is a new procedure. The UE has to terminate the failed CG-SDT, and consequently, there is no switching.

	Spreadtrum
	Yes
	It may benefit to the retransmission scenario.

	OPPO
	N
	

	APT
	Y
	It is possible that some of criteria for CG-based SDT become invalid during the CG-SDT procedure, e.g., no beam is qualified, TA timer expires, etc. To allow the UE switch to RA procedure can recover the beam and TA. After that, UE can switch back to perform SDT procedure using CG in RRC_INACTIVE, e.g., within subsequent transmission period, without triggering the legacy RRC connection resume procedure.

In addition, rebuilding may not be needed if we introduce some restrictions, e.g., payload size for RA-based SDT and CG-based SDT is the same (i.e., based on the discussion in Q10).  

	NEC
	N
	


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

	LG
	None
	

	ZTE
	N/A
	No switching is supported

	Samsung
	-
	No switching

	ETRI
	-
	No switching

	Sharp
	-
	No switching

	Spreadtrum
	a
	

	OPPO
	-
	No Type switching.

	APT
	A
	Not clear why only allow during initial data transmission phase.

	NEC
	-
	No switching


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

	LG
	Yes
	

	ZTE
	N
	In general, we think this depends on the contents and the size. The size can be left to network implementation as was done in 2-step RACH case where it is up to network to configure the payload size for CG and RA appropriately so that no rebuilding is needed. 

Further it also assumes that the same RRC message is included in both RA and CG case in the first UL message. Perhaps we can first agree this 

· i.e. that the RA and CG case the first UL message includes the same CCCH message (i.e. RRCResumeRequest). 

	Samsung
	Yes
	Rebuilding is needed if payload size is not same for CG and RA

	ETRI
	Yes
	Agree with Samsung

	Sharp
	Y
	Depending on Q6 if specific the data volume threshold is used, there is a big chance to rebuild MAC PDU.

	Spreadtrum
	Yes
	

	OPPO
	Yes
	Same view with Samsung.

	APT
	N
	Same view as ZTE.

	NEC
	Yes
	The size of the UL grant is very likely not the same for CG resource and RAR.


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

	LG
	B
	

	ZTE
	B
	If rebuilding is needed we prefer to leave this to UE

	Samsung
	B
	

	ETRI
	B
	

	Sharp
	B
	

	Spreadtrum
	B
	

	OPPO
	B
	

	APT
	B
	

	NEC
	B
	


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

	LG
	None
	

	ZTE
	N/A
	No switching

	Samsung
	-
	No switching

	ETRI
	-
	No switching

	Sharp
	-
	No switching

	Spreadtrum
	Option 2
	

	OPPO
	-
	No switching.

	APT
	Options 1, 2, 3
	

	NEC
	-
	No switching


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

	LG
	Yes
	

	ZTE
	Y
	Note that we already agreed that the network can send RRCResume message at any point during SDT. So, this seems sufficient?

	Samsung
	Y
	

	ETRI
	Yes
	

	Sharp
	Y
	

	Spreadtrum
	Yes
	

	OPPO
	Yes
	In our understanding, we think the switching from SDT to non-SDT should include both UE triggered and network triggered.

	APT
	Y
	Both explicit and implicit methods should be taken into account.

	NEC
	Y
	


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

	LG
	No
	We think switching from SDT to non-SDT should be possible in any phase of SDT procedure.

	ZTE
	N
	The Switching can be initated by sending RRCResume in DL at any stage. This aspect need not be further discussed sicne it is up to network to initiate this (even if the UE initiates SDT, the network may move the UE to CONNECTED state for whatever reason)… So, the UE simply shall follow the DL RRC message received (i.e. RRCResume or RRCRelease). 

	Samsung
	N
	

	ETRI
	No
	.

	Sharp
	No
	

	Spreadtrum
	No
	

	OPPO
	No
	For UE triggered switching, it is allowed only during the initial data transmission phase. For network triggered switching, it is allowed at subsequent data transmission phase.

	APT
	N
	It should depend on NW, so any time of the SDT procedure is preferred.

	NEC
	N
	


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

	LG
	Option 1
	If network wants to make the UE to transit to RRC_CONNECTED, the network sends RRCResume message.

	ZTE
	Option 1
	But we are not sure why RRCsetup should be sent as commented by LG. 
We think RRCResume can also be sent and this will ensure that the security context is maintained. So, the normal procedure should be to have RRCResume and of course the network can also send RRCsetup (in case the UE context cannot be retrieved etc), but this should be the error case (i.e. fallback case – again no change to how it works today). 

	Samsung
	Option 1
	Network can send RRCResume. Network can also send UE to switch to non SDT by indication in FallbackRAR/RAR for 2SRA/4SRA respectively.

	ETRI
	Both
	Network can send RRCResume message to switch. Also, the UE must be able to trigger the transition to RRC_CONNECTED state when the UL transmission fails over the configured number of times.

	Sharp
	Both
	

	Spreadtrum
	Option 1
	

	OPPO
	Both
	Option1 is for network triggered case, Option 2 is for UE triggered case.

	APT
	Both
	Option 2 is more like a fallback mechanism, which can also be a error handling by UE itself. Since option 1 and 2 are not mutually exclusive, both options can be supported. 

	NEC
	Option 1
	Option 2 requires MAC PDU rebulilding which we don’t want.
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	ZTE
	Huang He
	Huang.he4@zte.com.cn
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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.








Should be RRCResume.. Thanks for the correction.
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