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

LONG EMAIL DISCUSSION

· [POST112-e][550][SDT]  Further details of CG aspects (Lenovo)

Scope: Get input on:
•     Resource configuration, reconfiguration and release of CG resources (i.e. validity during cell reselection other validity criteria such as RSRP etc).

•     TA procedure

•     Single vs multiple CG configurations

•     Which BWP to use (initial or dedicated)

Output: set of agreeable proposals

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: 

Wed Jan 13th 0700 UTC
2 CG resource configuration, reconfiguration and release 
2.1 Configuration of CG-SDT resource (RRC_CONNECTED)
It has been agreed in RAN2#112e that the configuration of the configured grant resources for UE uplink small data transfer is contained in the RRCRelease message. It is currently FFS whether other dedicated messages can also configure CG-SDT resources for RRC_INACTIVE. Some contributions mentioned that RRCReconfiguration message may also be used for providing the CG-SDT resources while UE is still in RRC_CONNECTED. However no clear benefit or specific use case was basically brought forward. On the other hand in [7,18] it is argued that RRC Release seems better suited than the RRC Reconfiguration, because the gNB will decide if the SDT is allowed or not at late stage, e.g. when deciding the RRC Release procedure.
Question 1: Do companies agree, that CG-SDT resource configuration is provided to UEs in RRC_Connected only within the RRCRelease message, i.e. no need to also include it in RRCReconfiguration message. (If no, please justify)
	Company
	Reply 
(y/n)
	Additional comments

	
	
	

	
	
	


2.2 SUL for SDT

There can be two UL carriers (NUL and SUL) configured for a serving cell. The two carriers have different characteristics (e.g. different frequency bands FR1/FR2). Since payload size of a CG-SDT PUSCH resource might be larger, it may be beneficial to also support the configuration of CG-SDT resources on the SUL carrier. Basically, as argued in [4,6] it should be possible to configure CG resources for SDT separately for NUL and SUL, i.e. RRCRelease message provides CG-SDT resource for NUL and SUL.  
Question 2: Do companies agree, that CG-PUSCH resources are separately configured for NUL and SUL? (If no, please justify)
	Company
	Reply 
(y/n)
	Additional comments

	
	
	


2.3 Reconfiguration/release of CG-SDT while in INACTIVE
In general, gNB may want to reconfigure or release the CG-SDT resources while the UE is performing SDT in RRC_INACTIVE state. Since an RRC-based solution is considered as a baseline for SDT, the gNB would include a DL RRC message, e.g. RRCRelease message, to respond to an UL RRC message or to end the SDT procedure, without moving the UE to RRC_CONNECTED state. A solution to reconfigure or release CG-SDT resources while UE is in RRC_INACTIVE state could be therefore achieved with this RRC message, e.g. RRCRelease message. It should be noted that in LTE, PUR is terminated by RRC signalling, i.e. RRCConnectionRelease together with other information such as e.g. release cause, I-RNTI, NCC, etc.. For simplicity and less specification impacts, a similar message can be reused, e.g. RRCRelease message is used to release the CG-SDT resources in NR.
One remark is that the DL RRC message (in response to UL RRC message) may not be the same as legacy RRCRelease messages but rather a new RRC message similar to the RRCRelease message.

Question 3: Do companies agree, that the RRCRelease message (or similar) is used to reconfigure or release the CG-SDT resources while UE is in RRC_INACTIVE. (If no, please justify).
	Company
	Reply 
(y/n)
	Additional comments

	
	
	


2.4 CG-SDT resource request by UE

For LTE PUR, configuring a UE with PUR can be triggered either by the UE sending a PUR Configuration Request message to an eNB when in RRC connected state or by the network (e.g., based on subscription information and/or identification of a periodic traffic pattern). Based on the UE request the Network may decide to configure PUR to the UE.
Several companies suggest that similar mechanism should be also used for NR CG-SDT, i.e. the UE requesting the CG-SDT configuration. It should be noted that the detailed content of such UE request message - if agreed to be introduced - needs to be further discussed.

Question 4: Do companies agree, that UE should be allowed to request to the Network for CG-SDT resource while being in RRC_Connected?
	Company
	Reply 
(y/n)
	Additional comments

	
	
	


2.5 Implicit release of CG-SDT resource (skipped CG resources)

In LTE PUR, the resources are periodically assigned. If PUR resources are assigned to a UE which does not have data to send for a long time, it will inevitably cause a waste of resources. Therefore, in LTE PUE a UE can be configured in such a way that it is allowed to skip transmitting a certain number of PUR occasions in a row (up to eight can be configured), after which the PUR configuration is implicitly released.

Several companies proposed to introduce a similar mechanism for NR CG-SDT, i.e. implicit release of CG-SDT resources. The released CG-SDT resources can be further allocated to other UEs. A simple way would be to reuse the skipping mechanism, in that a UE skipping SDT CG resources for a configured number of times also releases the CG-SDT configuration, i.e. the configured uplink grant is released by upper layers and corresponding uplink grants are cleared if UE skips consecutively a configured number of CG grants. This would also reduce the signalling overhead, e.g. RRCRelease message.
Question 5: Do companies support to introduce an implicit CG-SDT resource release mechanism, i.e. upon having skipped a consecutive number of CG-SDT occasions.
	Company
	Reply 
(y/n)
	Additional comments

	
	
	


2.6 CG resource handling at Cell reselection

It has been already agreed that the configuration of CG-SDT resources for UE small data transmission is valid only in the same serving cell. Therefore, UE shall implicitly release the CG resource configuration when it moves to another cell.
Question 6: Do companies agree that UE releases the CG-SDT resources when it moves to a different cell? (If no, please justify)
	Company
	Reply 
(y/n)
	Additional comments

	
	
	


2.7 Subsequent data transmission and indication
Although there was some discussion in email discussion R2-2009189 regarding the subsequent data transmission phase for CG, we were not able to agree the details of this. The following observations were noted in that email discussion outcome: 

	Comments Summary: 

· 18/26 companies think that UE shall monitor a dedicated RNTI

· Of these 11/25 think it can be same as the previous C-RNTI

· 6/25 think a new SDT-RNTI can be configured by the network

· 8/26 companies think further discussion is needed

· 4/22 companies said that this depends on whether the subsequent data uses DG or CG 

Open issues: 

· For CG, should the subsequent data be sent only over CG or is DG also allowed? Seems natural to allow DG as is the case for CG today (note that anyway for DL transmission during subsequent data phase, it seems we need DG?) – we can check this understanding via an explicit proposal
· If DG is also allowed should we use C-RNTI or a new SDT-RNTI?


Based on the above, it would be good if we could agree whether subsequent transmissions after initial UL message in CG resource for CG-SDT can use both CG and DG. 

Based on the above, the following question is raised: 

Question 7: For CG-SDT do companies agree that the subsequent data transmission can use the CG resource or DG (i.e dynamic grant addressed to UE’s C-RNTI)? Note: The C-RNTI can be the same as the previous C-RNTI or may be configured explicitly by the network (we can discuss this later – FFS) 
	Company
	Reply 
(y/n)
	Additional comments

	
	
	


3 Timing Alignment procedure 
3.1 Starting of TAT-SDT
It has been agreed in RAN2#112e that a new TA timer for TA maintenance specified for CG-SDT in RRC_INACTIVE is introduced. This new TA timer, referred to as TAT-SDT in the following, is configured together with the CG-SDT configuration in the RRCRelease message. UE is only allowed to perform CG-SDT transmissions in case it has a valid TA, e.g. TAT-SDT is running in RRC_INACTIVE.

Similar to the TA maintenance procedure in RRC_Connected, where UE starts the TAT upon reception of a TA command from gNB, e.g. in RAR, rapporteur assumes that UE should also start TAT-SDT upon receiving the TAT configuration from network, i.e. in RRCRelease message.  
In the same way UE should also (re)start the TAT-SDT upon reception of TA command from gNB, e.g. received within RACH procedure performed after expiry of TAT-SDT. 
Question 8: Do companies agree that the TAT-SDT is started upon receiving the TAT-SDT configuration from gNB, i.e. RRCrelease message, and (re)started upon reception of TA command?
	Company
	Reply 
(Y/N)
	Additional comments

	
	
	


3.2 Timing alignment validation

In LTE PUR, a TA timer and associated procedures are defined to maintain the validity of the uplink time alignment for PUR transmissions. Before performing a PUR transmission, the UE must evaluate the validity of the TA based on certain defined conditions. The associated conditions in TS 36.331 are given below:

	5.3.3.19 Timing alignment validation for transmission using PUR
A UE shall consider the timing alignment value for transmission using PUR to be valid when all of the following

conditions are fulfilled:

1> if pur-TimeAlignmentTimer is configured:

2> pur-TimeAlignmentTimer is running as confirmed by lower layers;

1> if pur-RSRP-ChangeThreshold (pur-NRSRP-ChangeThreshold in NB-IoT) is configured: 

2> since the last TA validation, the serving cell RSRP has not increased by more than increaseThresh; and

2> since the last TA validation, the serving cell RSRP has not decreased by more than decreaseThresh;


Whenever the TA validity conditions are not met (e.g. the cell RSRP level has changed more than a configured threshold) then the PUR configured resources are released. 
Several companies propose to introduce a similar TA validation procedure also for NR CG-SDT, i.e. using a RSRP based criteria for the TA validation. Even if the TAT-SDT timer is running, significant path loss changes due to UE's mobility may result in a change of the timing advance. Basically UE would need to check in order to validate the TA whether the serving cell RSRP has changed more than a configured threshold since the last last time TAT-SDT has been (re)started. Exemplary UE behaviour for TA validation could be like the following:  

· If TAT-SDT is running; and 

· If the serving cell RSRP has not increased by more than SDT-RSRP-IncreaseThresh since the last time TAT-SDT was started; and 
· If the SS-RSRP of the pathloss reference has not decreased by more than SDT-RSRP-DecreaseThresh since the last time TAT-SDT was (re)started:

· TA is considered valid
Question 9: Do companies agree to configure SDT-RSRP-ChangeThresholds for the validation of the TA in RRC_INACTIVE?
	Company
	Reply 
(Y/N)
	Additional comments

	
	
	


3.3 UE behaviour at invalid TA

It has been already agreed that UE can only use configured CG-SDT if it has a valid TA. The behaviour when UE’s TA is invalid, i.e. expiry of TAT-SDT or RSRP has changed more than a configured threshold (if agreed to be introduced) needs to be further specified. It seems to be the common understanding that in these cases the UE will need to revert to either a RACH based SDT access, assuming conditions for this are fulfilled, or otherwise to legacy connection resume procedure.
One point to clarify is whether UE shall store the CG-SDT configuration or whether UE shall discard the CG-SDT configuration when TA is invalid, e.g. upon TAT-SDT expiry. It can be argued that it is beneficial if UE stores the CG-SDT configuration. Since the UE can only use RACH-based SDT when SDT is triggered and TA is invalid, a TA Command will be received in the RAR and time alignment will be regained, i.e. TAT-SDT timer is restarted upon reception of TA command. Hence the SDT-TAT could be restarted then, and the stored CG-SDT can be used again for the following SDT phase.
Question 10: Do companies agree that for cases when UE has no valid TA in RRC_Inactive state, e.g. expiry of TAT-SDT, UE stores the CG-SDT configuration?
	Company
	Reply 
(Y/N)
	Additional comments

	
	
	


In RRC_CONNECTED, a UE maintains NTA (defined in TS 38.211) of all TAGs or the corresponding STAG in case of TAT expiry. The reason for such behaviour is, that gNB may send a TAC within the MAC CE in order to restart TAT, e.g. UE is not performing random access procedure. However, for RRC_INACTIVE rapporteur thinks that there is no need to maintain the NTA value since TAT-SDT can be only restarted by a random access procedure when UE has no valid TA, where an absolute TA command is signalled to the UE within the RAR. Therefore, UE should just discard NTA when TA is invalid, e.g. upon TAT-SDT expiry.
Question 11: Do companies agree that UE shall discard NTA when TA is invalid, e.g. upon expiry of TAT-SDT, while being in INACTIVE state?
	Company
	Reply 
(Y/N)
	Additional comments

	
	
	


4 Single vs multiple CG configurations 
4.1 Single vs multiple CG configurations
For RRC_CONNECTED mode, NW can configure multiple CGs per UE for different service transmissions. In [13, it is argued that multiple types of traffic are supported for small data transmission, such as traffic from Instant Messaging services, Heart-beat/keep-alive traffic, traffic from wearables, sensors and so on. Since a UE may possibly support multiple services, the configuration of multiple CG configurations for an RRC_INACTIVE UE should be hence supported. 
On the other hand, it should be also considered that allowing to configure multiple CG-SDT configuration for one UE will require a large amount of PUSCH resources in particular in the context of multi-beam operation. It should be noted that the CG-SDT resources may be configured on the initial UL BWP.  
Question 12: Do companies see a need to support configuring multiple CG-SDT configurations per carrier in RRC_INACTIVE?
	Company
	Reply 
(Y/N)
	Additional comments

	
	
	


5 Bandwidth Part 
According to the Rel16, CG resources are configured per BWP, i.e. the CG resources are valid in the BWP in which the corresponding CG configuration is received. For UEs in RRC_INACTIVE, the UE only has a valid RACH configuration on initial BWP to perform RACH procedure. Since the CG-SDT configuration for UE in INACTIVE is provided by the RRCRelease message, UE needs to know the BWP associated with the CG-SDT resources. 
Two options have been considered by companies:

· Option 1: The BWP associated with CG-SDT resources is initial UL BWP

· Option 2: The BWP associated with CG-SDT resources is configurable, 
       e.g. UE specific dedicated UL BWP.
It is argued by companies in favour of option 2 that option2 is more flexible in terms of allocating CG resources as different UE(s) can be allocated resources in different BWPs of cell. However, it should be noted that option 2 would require that UE supports UL transmissions in RRC_INACTIVE also in non-initial UL BWP, which would increase the UE complexity.
Question 13: Which of the above options do you prefer for the UL BWP used for CG-SDT resources?
	Company
	Preferred option 
	Additional comments

	
	
	


For Option 2, i.e. CG-SDT resources can be configured on a UE specific dedicated UL BWP, the UE needs to be explicitly informed about the BWP, e.g. BWP ID, associated with the CG-SDT. It would be straightforward to include such information within the RRCRelease message. It needs to be also further discussed, whether only the UL BWP configuration for the CG-SDT resources needs to be explicitly configured to a UE in RRC _INACTIVE, i.e. DL BWP for the response messages is the initial DL BWP. It may be simpler if the DL BWP used for SDT is the initial DL BWP as UE may need to monitor initial DL BWP anyway for e.g. paging. Companies are invited to express their opinion the DL BWP. 
Question 14: In case of Option 2, do companies agree that UL BWP associated with the CG-SDT resources is signalled within in the RRCRelease message?
	Company
	Reply 
(Y/N)
	Additional comments

	
	
	


6 Conclusion

RAN2 should discuss the above and agree to the following:

[TBA]
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