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1
Introduction

In LS [1], SA2 request RAN2 to provide feedback on eight solutions for SDDTE (Small Data and Device Triggering Enhancements), specifically the requested information is on ‘the type and amount of impacts, applicability and any other aspects that they think would be beneficial to consider’. 
This paper compares the solutions, and attempts to summarise other consideration points for RAN2 to allow SA2 to proceed with their Study. 
2 Discussion

2.1 Impacts to RAN, UE and specification
The following table gives a comparison of the solutions showing the RAN2 impact
	
	Solution
	RRC Signalling impact
	Air interface efficiency 
	eNB/RNC impact
	Mobility supported
	Other aspects to consider

	Key Issue - Efficient Small Data Transmission

	1
	Ch. 5.1.1.3.1

“pre-established NAS security context”


	Additional IE in RRC connection request for ‘small data indicator’

LTE: New form of Layer 3 NAS in RRC connection setup complete. 
UMTS: New NAS message  in RRC Connection setup complete
For MT, new IE to provide small data flag in the Paging message.


	No Header Compression.

Packets sent on SRB1.

LTE: No UE capability available.  Not possible to use optimal radio bearers based on UE capability.


	New signalling for releasing UE (using DL NAS Transport/DL Direct Transfer for MO small data and using UL Information Transfer/UL Direct Transfer for MT small data)

“Small data ind,” in UL and “small data flag” in DL, is used by eNodeB to not configure the UE for measurement reporting
	No. 
	Impact of setting RRC cause to “MO signalling” when this is actually application data. Otherwise, admission control will be impacted as it is using high priority signalling for application data.

This needs different prioritisation  in eNB/RNC as SRB1 is normally handled with highest priority.

How to provide delayTolerant cause value on top of “MO signalling” is not clear.
Mixing of data and control both over the air and on the MME leading to more complexity on the MME.



	2
	Ch. 5.1.1.3.2

“C-plane connection”


	Same comments as solution 1
	Same comments as solution 1
	Same comments as solution 1
	
	Same comments as solution 1.
Solution 2 is an extension of solution 1 to support mobility.

	3
	Ch. 5.1.1.3.4, “Stateless Gateway”


	No impact
	No impact
	RAN3 impact 


	Yes, with changes


	No RAN 2 impact


	4
	Ch. 5.1.1.3.5, “DL small data using RRC”


	New IEs to provide small data flag in the Paging message

New IE in RRC Connection Setup message to provide the small data.

New IE in RRC Connection Complete message to provide the small data ACK.

	
	Buffering small data in all eNBs that rcv it with the page request, then the eNB that rcvs the page rsp needs to correlate the page rsp with the page/buffered small data.
New functionality in eNB to correlate the Paging message with the RRC connection request.  All eNBs in the TA must store the Paging message and DL packet in anticipation of a Connection request.

	No.
	Provides small optimisation for a single DL only packet scenario on top of solutions 1 and 2.

	5
	Ch. 5.1.1.3.6.2, “Small Data Fast Path”


	New IEs to provide small data flag in the Paging message.

Additional IE in RRC connection request for ‘small data indicator’

New form of Layer 3 NAS in RRC setup complete. Small data dummy IP packet (MT) or IP packet if SRB1 is used.

If DRB is used, changes needed to allow DRB set up before encryption, DRB handling without encryption, Handling of SRB2 also needs be addressed.


	No Header Compression possible.

LTE: No UE capability available.  Not possible to use optimal radio bearers based on UE capability.


	
	No
	DRB can be used if we allow establishment of DRB without security.

	6
	Ch. 5.1.1.3.6.3 “Connectionless Data Transmission

 
	New IEs to provide small data flag in the Paging message.

New IE Connection Id&Token in RRC connection setup complete.


	
	Caching and validation of connection Id token
	LTE, No.

UMTS, Yes with changes.
	UE should cache security context per cell. Number stored depends on UE capability.

Solution is flexible and can be applied in many ways – e.g., data on SRB1 if the saving in RRC messages is considered more important than the benefits of sending data over DRB.

	7
	Ch. 5.1.1.3.7 RRC message combining

	Additional IEs (or new messages) for RRC connection request to include the service request, and extensions to other messages combinations

	Size limitation of RRC connection request (with adding service request)
	New procedures for RRC connection setup 
	yes
	More HARQ re-tx required to deliver RRC Connection Request.

Does not reduce CN signalling messages.
Needs to be evaluated by RAN1.  If larger size of RRC connection request is possible, it can also be used to optimise other solutions.
 

	Key Issue - Frequent Small Data Transmission optimizations

	8
	Ch. 5.1.2.3.1 Keep the UE in connected mode

	No impact
	
	Use the MME assistance data to configure the connected mode DRX cycle and UE inactivity timer. 

RAN can provide MME with assistance information to aid in its learning of the UE traffic behaviour.
	Yes
	


Observations

From the table above, it can be seen that Solutions 1, 2, 4, 5 and 6 can have comparable RAN and UE AS impact in terms of message content and behaviour changes. As for Solution 8, it can already be supported with the existing specifications and thus may not have any RAN/UE/specification impact unless further enhancement is proposed in SA2. Solution 7 was discussed during early LTE days and was not considered because of the increase in HARQ retransmissions due to the increase in message size of the RRC Connection Request. This should be further evaluated by RAN 1.  Also it has more RAN and UE AS impact in terms of message content and behaviour changes during initial setup compared to handling today.
On Solutions 1 the main gain is in not having to setup DRB and S1-U for the small packet. The small data just goes via RRC Connection as NAS PDU. Hence messages between MME/SGW and RAN are reduced. Messages are also reduced over the air because AS security and DRB are not setup. Solution 2 is to set up security on top of solution 1 to support mobility.  Solution 4 is just an enhancement to the terminating case of Solutions 1 and 2 where the first packet of small data is sent via the RRC Connection Setup message. So if there is only 1 downlink packet, it will save on subsequent NAS UL/DL Transport or UL/DL Direct Transfer messages.  But these solutions have to use SRB1 to transport data and that has other impact on RAN in terms of new handling for priority and connection release and on radio efficiency, and has significant impact on MME as discussed above.
On Solution 5 and 6, the main aim is to reduce the signalling within the CN nodes and also between RAN and MME. These too have impact on UE and eNB functionality in terms of storage as discussed above.  On the message reduction over the air, the same principle in Solutions 1 and 2 which come from using SRB1 for data can still be applied if so desired as solutions 5 and 6 have the flexibility to either use DRB or SRB.  
Hence from RAN perspective, the message reduction over the air for Solution 1, 2, 5 and 6 can be made comparable. 

Solution 7, it is purely to reduce over the air messages by combining the AS security and DRB setup for the small data in the RRC Connection Setup message with NAS service request being sent in the RRC Connection Request instead of RRC Connection Setup Complete. Changes to increase the size of RRC connection request should be discussed in RAN1.  Also it has more RAN and UE AS impact in terms of message content and behaviour changes during initial setup compared to handling today.  If extension of message size is possible and considered useful, it can be considered for all other solutions as well.
Solution 8 is probably most optimum from an RRC message count point of view because once setup a UE is kept in connected mode, but this is mainly applicable for the frequent small data case.  Hence this solution should not be looked at from RRC message count.    
Whilst some of the solutions show reduction in the number of messages over the radio interface it should be noted that some of the messages have increased considerable in size to accommodate the extra functionality (e.g. Solution 7). In these cases, the processing required in UE/eNB is unlikely to change. In some cases, it may also (eg. RRC connection request in solution 7) exceed the message size restriction.  
Further, other RAN based options (e.g., default configuration) for reducing message size can also be studied in RAN.  These should also be studied and compared with these solutions.
3 Conclusion

In summary:

Solution 3 cannot be evaluated by RAN2 as it has no impact on RAN2 specifications.

Solution 8, even though it has the least impact, the objective is different as it is for frequent small data transmissions.

Solution 7 needs to be further evaluated by RAN1 due to the increase in the size of the RRC connection request message
Solutions 1, 2, 4, 5, and 6 can be made comparable in terms of RRC messages count and RAN/UE/RAN2 specification and node impacts.  Solutions 1,2.4 depend on using SRB1 for data while 5 and 6 can use either SRB1 or DRB for data.
It is also necessary for RAN2 to study the following further topics 

· SRB1: Acceptability of using SRB1 for low priority data

· Mobility: If it is required to support mobility for a single data packet and a short burst of data

· Discuss whether the changes in message structures for solution 7 is useful and whether we need for RAN 1 to evaluate the possibility of increasing RRC Connection Request
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