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1. Introduction
This paper provides the TP to add/update RAN3 impact of SDDTE solutions according to R3-131272. It is proposed to capture these changes into TR36.869.
2. Text proposal
----------------------------------Text proposal---------------------------
----------------First Change-------------
5.2.1
Solution 2a. RRC connection without U-plane radio bearer establishment
NOTE:
This solution covers the RAN aspects of the solutions described in TR 23.887 v0.9.0, section 5.1.1.3.1 "Use of pre-established NAS security context to transfer the IP packet as NAS signalling without establishing RRC security" and section 5.1.1.3.2 "Optimised handling of C-plane connection for Small Data and Device Trigger Transmission without U-plane bearer establishment in E-UTRAN", which from RAN point of view are very similar. This would also cover the RAN aspects of the solution described in section 5.1.1.3.3 "Small Data Service with T5/Tsp and generic NAS transport", if the possible enhancements to avoid establishing DRB (Data Radio Bearer) and use SRB (Signalling Radio Bearer) for the small data transfer were considered.
The proposed solution aims at optimizing the procedure for transfering a single higher layer message (e.g. a single IP data packet or a SMS) (and possibly its response) starting from RRC idle. The solution consists of piggybacking the IP data packet / SMS (and the response) in control messages, without establishing U-plane radio bearers. For the MO case, the UL packet and possible acknowledgment DL packet are conveyed in RRC Connection Setup Complete/UL Information Transfer and RRC Connection Release/DL Information Transfer messages respectively. For the MT case, the DL packet and possible acknowledgment UL packet are conveyed in DL Information Transfer and UL Information Transfer messages respectively.
5.2.1.1
RAN aspects

Table 5.2.1.1-1: Qualitative analysis for Solution 2a
	Applicability
	Applicable for both MT and MO in case of LTE. Probably more suited for the transmission of a single packet (pair), but it could also allow the transmission multiple (UL/DL) packets. The entire procedure will need to be repeated for each isolated packet. This solution is then more suitable for infrequent small data transfer.

The solution is not described for UMTS. Therefore it is not clear whether the solution works for UMTS or not.

	Impacts to radio protocols
	Additional IE in RRC Connection Request for ‘small data indicator’ or “mo-signalling” for small data transmission. Alternatively the ‘small data indicator’ could be added to the RRC Connection Setup Complete message. Hence, the RRC establishment cause can be set without restriction (i.e., not mo-signalling only).
New NAS message in RRC Connection setup complete/RRC Connection Release

For MT, new IE to provide “small data flag” in the Paging message.
UL Information transfer message needs to include an indication to trigger RRC Connection release.

Embedding IP packet either directly or as NAS PDU into RRC message increases the complexity at RRC. 

	Impact on Mobility 
	Handover cannot be executed without AS security. Thus, handover is not supported in this solution, unless handover procedure is modified.
However, as UE will end up in the IDLE after the whole cycle, no connected mode mobility is expected.
Cell reselection in idle mode is supported.
It is unclear how radio link failure (or failure to receive higher layer acknowledgement in time) will be handled

	AS Security impacts
	Data transmission on SRB1 only with NAS security, without AS security activation.
This is not seen as an issue. However impacts of missing AS level security need to be analysed by SA3.

	Impacts to S1/Iu/X2/Iur signalling
	Updates of S1AP messages are expected: 
1. S1 Downlink NAS Transfer message includes “release command” to release the RRC Connection. 
2  S1 paging includes “small data flag” for the MT case so that UE can start this new procedure. 
3. MME needs to know eNB’s capability of "infrequent small data" transfer. It could be configured by OAM, or indicated by new "infrequent small data" transfer capability in S1 setup request/eNB configuration update message, or implicitly indicated by the "small data" and “low priority small data” cause value in initial UE message, i.e. if the eNB sends these two new cause value to the MME, the eNB is regarded as support "infrequent small data" transfer. 

4. eNB needs to know which MME is optimised for MTC Small Data Transfers. It could be configured by OAM, or by adding “optimized for MTC Small Data Transfers” indication in S1 setup response/MME configuration update message.


Impact on dimensioning of the S1-C interface due to additional data traffic. Use of reliable control plane to carry delay tolerant and non-critical data is not efficient.

Mixing of user plane data/NAS PDUs and control signalling in the same messages leading to more complexity in the eNB and the MME.

	Impact to network implementation
	(Although this solution is not completely new, since it’s based on TAU procedure) it would lead to increased processing requirements/load at the eNB since ASN.1 encoding/decoding needs to handle a RRC message per each small data packet.

“Small data ind” in UL and “small data flag” in DL need to be used by eNB to not establish DRB, AS security, and not configure the UE for measurement reporting.

Impact on eNB scheduler to identify and de-prioritise SRB1 of these connections compared SRB1 of other connections. This can be seen necessary if there are a large number of devices generating this type of traffic.

At MME new functions need to be supported like extract IP address and TEID from the EPS Bearer ID, decrypt the UL IP packet and form the GTP-U packet, and send it to the S-GW. Encrypt the DL IP packet and form the NAS PDU, and send it to the eNB. Request the eNB to fast release the RRC connection after the NAS transfer. 

	Impact to UE implementation
	UE would need to be able to handle the U-plane msg over C-plane. Also, UE would need to be able to provide/process small data indicator/flag. UE also needs a mechanism to let the AS trigger this procedure at appropriate times. 

	Impact on UE Power Consumption
	From the UE power consumption point of view, there may not be big difference between normal procedure and optimized procedure.

Short-lived RRC connection would slightly decrease UE power consumption by removing some message exchange such as AS SMC, DRB setup and measurement configuration, and by releasing the connection immediately after data transfer. However increased processing for the encoding/decoding of RRC messages would go in the other direction (increase UE power consumption)

	Impact on control plane latency
	Short-lived RRC connection would reduce latency for short data transmission by removing some message exchange such as AS SMC, DRB setup and measurement configuration.
However, small data traffic may interfere with control signalling on the control plane and lead to increased latency for other control plane messages

	Impact on System/Spectrum efficiency
	Depending on the amount of small data and frequency of transfer, the solution may interfere CP message transfer as small data are transferred in SRB1. If proper de-prioritisation of this SRB1 is not used, performance of other devices can suffer as resources will be diverted to serve this SRB1 even though it is actually low priority.

No Header Compression. No UE capability available: not possible to use optimal radio bearers based on UE capability.

From spectrum perspective, signalling has higher redundancy/protection/priority than data. Hence, per bit cost of SRB is higher than DRB. The saving in RRC Connection Reconfiguration and SMC may be insufficient to justify the additional cost due to data over SRB1.

	Signalling gain
	Radio messages
	This solution reduces the number of RRC messages e.g. due to omission of AS SMC, DRB setup and measurement configuration.

	
	Bits over the air
	This solution reduces the number of control bits e.g. due to omission of AS SMC, DRB setup and measurement configuration.
However limited gains with respect to number of bits over the air are expected, due to the different efficiency to send data over SRB1 rather than DRB

	
	S1/Iu interface signalling
	This solution reduces the number of S1/Iu messages  for one UL and DL NAS PDU  (2 Initial context setup messages + 2 UE context release)


Editor’s Note:
Impacts to S1/Iu signalling might be verified by RAN3.

----------------End of the change --------

---------------Next Change ----------------

5.4.2
Solution 4b: Optimized Service Request procedure for UEs with a single bearer

NOTE:
This solution covers aspects with RAN impacts of the solutions described in TR23.887v0.9.0, section 5.1.1.3.8 "Optimized Service Request procedure for UEs with a single bearer". 
The proposed solution applies for devices that only have a single PDN connection (e.g., to internet) and a single bearer.  For these UEs, this solution reduces network signalling under certain conditions by not invoking the Modify Bearer Request (MBR) or Modify Access Bearers Request (MABR) over the S11 interface. 
5.4.2.1
RAN aspects
Table 5.4.2.1-1: Qualitative analysis for Solution 4b
	Applicability
	Applicable for both MT and MO cases. It allows the transmission of a single packet (pair) or multiple (UL/DL) packets

	Impacts to radio protocols
	No impact

	Impact on Mobility 
	The source eNB needs to include the SGW support indication that it received from the MME in the Initial Context Setup Request, in the X2 HO information to the target eNB.
MME needs to include the SGW support indication in the S1 HO request to the target eNB.

	AS Security impacts
	No impact

	Impacts to S1/Iu/X2/Iur signalling
	 For LTE:

1. MME needs to know if an eNB support the MBR optimization, via “eNB support indication” in S1AP: Initial UE Message or S1 Setup Request, or configured by OAM.

2. eNB needs to know if the SGW support the optimization, needs to add “SGW support indication” in S1AP: Initial Context Setup Request, X2AP: Handover Request, and S1AP: Handover Request

For UMTS:
1. OAM configures “RNC support the MBR optimization” to SGSN

2. OAM configures “SGW support the optimization” to RNC

	Impact to network implementation
	1) Support GTP-U header extensions (S1-U) to include eNB F-TEID

2) Dummy packets are sent in error cases when a response is not received and in DL case when eNB needs to send GTP-U header information to SGW before the UE sends UL data
3) when sending NAS or HO related messages to MME indicate support of optimized signalling and include the SGW support indication in X2/S1 HO information to target eNB

	Impact to UE implementation
	No impact

	Impact on UE Power Consumption
	No impact

	Impact on control plane latency
	No impact

	Impact on System/Spectrum efficiency
	No impact

	Signaling gain
	Radio messages
	No gain

	
	Bits over the air
	No gain

	
	S1/Iu interface signalling
	No gain (This procedure skips the Modify Bearer procedure among core network nodes)


Editor’s Note:
Impacts to S1/Iu signalling might be verified by RAN3.

----------------End of the change--------------

---------------Next Change ----------------

5.5.1
Solution 5a. Core Network assisted eNB parameters tuning for small data transfer
NOTE:
This solution is described in TR 23.887 v0.9.0, section 5.1.2.3.1 "Core Network assisted eNB parameters tuning for small data transfer".
In order to minimize UE state transitions, UEs can be kept in connected mode. The setting of some key parameters like the RRC inactivity timer and the DRX timers could be assisted by the Core Network. This could be based on initial values for the parameters provided at attach time or subscription data (e.g. related to expected mobility pattern, or expected allowed applications characteristics such as whether only mobile originated services are expected by the particular application) and/or the learning of the signalling traffic pattern and/or the mobility pattern of the user. The CN assistance information can enable the RAN to adjust/optimize the RAN parameters applied to the UE and thus reduce the frequency of transitions between idle and connected states, minimize network signalling, and save UE battery consumption.
5.5.1.1
RAN aspects

Table 5.5.1.1-1: Qualitative analysis for Solution 5a
	Applicability
	Applicable for both MT and MO cases. It allows the transmission of a single packet (pair) or multiple (UL/DL) packets
The solution is not described for UMTS. Therefore it is not clear whether the solution works for UMTS or not.

	Impacts to radio protocols
	estricts luation in RAN2.is depends on the Uu ied similar opinion on 
















































estricts luation in RAN2.is depends on the Uu ied similar opinion on 
















































No impact 

	Impact on Mobility 
	estricts luation in RAN2.is depends on the Uu ied similar opinion on 
















































No impact 

	AS Security impacts
	estricts luation in RAN2.is depends on the Uu ied similar opinion on 
















































No impact 



	Impacts to S1/Iu/X2/Iur signalling
	1. Add “RAN assistance data” in S1AP: UE Context Release Complete, Initial Context Setup Request, Handover Required, Handover Request, and X2AP: Handover Request.

2. Add “CN assistance data” in S1AP: Initial Context Setup Request



	Impact to network implementation
	Impacts to MME:

· setting of CN assistance information based on subscription data and/or (dynamic) monitoring of the UE activity; 

· storing RAN assistance information received from the last eNB during the release of the last RRC signalling connection;

· passing CN and/or RAN assistance information to the eNB during the setup of a new RRC signalling connection.

· passing CN and/or RAN assistance information to new MME in case of the idle mobility events and inter MME handovers.

Impacts to eNB:

· tuning of RAN parameters (e.g. DRX cycle and/or RRC inactivity timer) using CN and/or RAN assistance information;
· providing the RAN assistance information to the MME during the release of the RRC signalling connection and S1 and X2 handover procedures.

· providing the RAN assistance information to the target eNB over X2 during an X2 handover procedure.

	Impact to UE implementation
	estricts luation in RAN2.is depends on the Uu ied similar opinion on 
















































No impact 



	Impact on UE Power Consumption
	UE power consumption depends on the configuration provided by the eNB.



	Impact on control plane latency
	estricts luation in RAN2.is depends on the Uu ied similar opinion on 
















































No impact 

	Impact on System/Spectrum efficiency
	The MME has to store the information for a huge number of UEs in the coverage. However the MME has to store fair amount of data for the UE anyway and the volume of assistance data per UE is small compared to this.

Note 1: In connected mode the assistance information could come from either UE  or from core network as proposed in this solution. It would probably be possible to have additional information from the UE (although UE providing assistance info will impact radio interface efficiency and will also need to be implemented by UE).  

Note 2: (applicable in general for all long term connected mode solutions) If UEs are kept in Connected mode for long times, handover signalling overhead should be reduced for mobiles which are non-stationary. Furthermore, there may be a negative effect on radio resource usage e.g. PUCCH resources if many UEs are kept in connected mode but only active infrequently 

	Signalling gain
	Radio messages
	No gain (with respect to the solution to keep the UE in Connected mode without this specific proposal).

However the gain should be compared to UE going Connected/Idle. Since the entire connection setup procedure may be avoided this has a significant advantage over solutions starting in idle mode. However, handover signalling overhead must be considered for non-stationary devices. 

	
	Bits over the air
	As above, the gain should be compared to UE going Connected/Idle.  

	
	S1/Iu interface signalling
	As above, the gain should be compared to UE going Connected/Idle.  


Editor’s Note:
Impacts to S1/Iu signalling might be verified by RAN3.
----------------End of the change--------------

------------------------End of Text proposal---------------------------
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