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1. Overall Description:

RAN2 thanks SA2 for the LS requesting input on MTCe solutions and would like to provide feedback based on the discussions held at RAN2#81bis and RAN2#82 meetings and the considerations captured in the RAN TR 37.869.

1.1 Evaluation of SDDTE solutions:

For small data transmissions, RAN2 considered the following solutions described in TR23.887v0.9.0, for which can provide some preliminary feedback:

	Solution category
	#
	Section and Title in TR23.887

	“Optimized RRC Connection management”
	1a
	5.1.1.3.7 “Service Request signalling reduction by RRC message combining”

	
	1b
	5.1.1.3.9 “Lean Service Request Procedure”.

	“Control Plane solutions”
	2a
	5.1.1.3.1 “Use of pre-established NAS security context to transfer the IP packet as NAS signalling without establishing RRC security” &

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”

	
	2b
	5.1.1.3.5 “Downlink small data transfer using RRC message”

	“S1-MME connectionless”
	3a
	5.1.1.3.6.2 “Small Data Fast Path”

	
	3b
	5.1.1.3.6.3 “Connectionless Data Transmission”

	“S1/Iu-only optimizations”
	4a
	5.1.1.3.4 “Stateless Gateway for cost efficient transmission of infrequent or frequent small data”

	
	4b
	5.1.1.3.8 “Optimized Service Request procedure for UEs with a single bearer”.

	“Keep UE in Connected mode” 
	5a
	5.1.2.3.1 “Core Network assisted eNB parameters tuning for small data transfer”


Solution 1a. “Service Request signalling reduction by RRC message combining”
This solution would increase the size of the message accommodating the RRC Connection Request, with significant impacts for both LTE and UMTS (e.g. the need to define dedicated RACH preamble groups/use group B preambles in LTE and the need to rely on E-DCH support in UMTS). The increased size of the RRC Connection Request message may also result in reduced uplink coverage/cause more frequent connection failures (unless UE measures path loss before deciding to use this procedure, e.g. under bad network coverage, thus reducing the applicability). A majority of the companies in RAN2 think that this solution is not  preferable. 

Solution 1b. “Lean Service Request Procedure”

RAN2 started to review this solution and no additional RAN impacts on top of the ones already listed in TR23.887 have been identified so far. RAN2 agrees that the security aspects are to be evaluated by SA3.

Solution 2a. “Use of pre-established NAS security context to transfer the IP packet as NAS signalling without establishing RRC security” & “Optimised handling of C-plane connection for Small Data and Device Trigger Transmission without U-plane bearer establishment in E-UTRAN”
RAN2 reviewed the two solutions together since from RAN point of view they are very similar.

RAN2 understands that the potential usefulness of the solution is more related to the case where exactly one single higher layer message (e.g. a single IP data packet or a SMS), and possibly its response, need to be transferred (starting from idle). If multiple higher layer messages are to be transferred (e.g. when TCP transport is used) in the same RRC connection by means of UL/DL Information Transfer messages, one of the concerns is that this would linearly increase the amount of RRC messages to handle (as there would be a RRC message per each higher layer message) compared to the establishment of a legacy RRC connection with DRBs (where RRC messages are only needed to establish/reconfigure/release the RRC connection). In general, if this solution relies on the use of SRB1 for data transfer, this can interfere with CP message transfer. Depending on the amount and frequency of small data transmission using this solution, proper de-prioritisation of the corresponding SRB1 (based on the reception of the “small data” indicator) will be required to avoid affecting the performance of other UEs. Another issue in case multiple packets are to be exchanged is spectrum inefficiency, e.g. due to lack of header compression and unavailability of UE capabilities in eNB.

Solution 2b. “Downlink small data transfer using RRC message”

RAN2 understands that this solution has a quite limited applicability, i.e. only for the case of MT transmission of a single higher layer packet (and its response). 

Apart from significant impacts to eNb implementation (due to the need to buffer the small data in all eNBs that receive it with the page request, and the need to correlate the page response with the stored paging message/buffered small data), the main drawback of this solution is the use of SRB0 (used to transfer the RRC Connection Setup message). SRB0 uses RLC TM mode, therefore no segmentation is possible. This would require that the entire IP packet needs to be transmitted in a single subframe. Transmitting a 1 Kbyte packet in one subframe would correspond to a data rate of 8 Mbit/s which is highly unrealistic. RAN2 agrees that this solution (and any other possible solution where data is mapped to SRB0) is not feasible.

Solution 3a. “Small Data Fast Path” and 3b. “Connectionless Data Transmission”
RAN2 just started to review these solutions and will continue the evaluation of the detailed RAN aspects that have been proposed in RAN2 to support these solutions.

RAN2 agrees that – specifically for solution 3a – there could be significant security impacts and related protocol changes, and that in any case the security aspects are to be evaluated by SA3.

Solution 4a. “Stateless Gateway for cost efficient transmission of infrequent or frequent small data” and 4b. “Optimized Service Request procedure for UEs with a single bearer”
RAN2 reviewed these solutions and no additional RAN impacts on top of the ones already listed in TR23.887 were identified.

Solution 5a. “Core Network assisted eNB parameters tuning for small data transfer” 
RAN2 thinks that eNB/RNC parameters are RAN implementation specific and should not be transferred to/from other network nodes. Thus RAN2 wonders if any further assistance information coming from the CN to configure eNB parameters would be required.

______________________________________________________________________________________

In general RAN2 would like to highlight that in terms of radio signalling overhead, for stationary UEs the most efficient solution is to keep them in connected mode. RAN2 believes that this approach is feasible for “frequent” (small) data transmissions (RAN2 could not conclude on a more precise maximum value for the packet inter-arrival time/UE inactivity period for which keeping UEs in connected mode is considered as realistic).
RAN2 will continue the investigation, including evaluating the possible signalling gain on the RAN interfaces of the “Control Plane” and “S1-MME connectionless” solutions (apart from solution 2b), and will then provide further feedback to SA2.

1.2 Evaluation of UEPCOP solutions:

For UEPCOP, RAN2 considered the following solutions described in TR23.887v0.9.0, for which can provide some preliminary feedback:

	Solution category
	#
	Section and Title in TR23.887

	“Extended DRX in idle mode”
	1a
	7.1.3.1 “Extended DRX in idle mode”

	
	1b
	5.1.3.2 “Extending DRX using UE Assistance Information”.

	“Long DRX cycles in connected mode”
	2a
	7.1.3.6 “Long DRX cycles in connected mode”

	“Transmission delay until better coverage conditions”
	3a
	7.1.3.5 “Transmission delay until better coverage conditions”

	“New dormant state”
	4a
	7.1.3.3 “Power Saving State for Devices”


Solution 1a. “Extended DRX in idle mode”
The initial evaluation of “Extended DRX in idle mode” solution showed a reduction in UE power consumption. RAN2 assumes this solution is more applicable for infrequent data traffic that can withstand higher access delays for MT services (in the order of the maximum extended DRX value). Mobility would be supported, however cell reselection may be delayed and take longer due to possibly reduced frequency of measurements. Stationary devices may be less impacted by this issue. Further analysis in RAN2 is required to determine the overall savings obtainable by increased DRX cycles. Potential RAN impacts are paging frame calculation, modification to paging, paging buffering duration, modification to system information acquisition, modification to cell (re-)selection, updates to RRM requirements, support of extended DRX Cycle capability.

Solution 1b. “Extended DRX using UE Assistance Information”
RAN2 agreed to postpone the evaluation of “Extended DRX using UE Assistance Information” solution until the outcome of the evaluation of the “extended DRX in idle mode” solution is known.

Solution 2a. “Long DRX cycles in connected mode”
The initial evaluation and description of “extended DRX Cycle in idle mode” solution also applies for this solution. Additionally further RAN impacts identified are RRM and RLM requirements and increase of RLF for high-mobility UEs.

Solution 3a. “Transmission delay until better coverage conditions”

From RAN2 point of view, “Transmission delay until better coverage conditions” solution does not need further evaluation as no RAN specification impacts are foreseen.

Solution 4a. “Power Saving State for Devices”

RAN2 did not have time to consider this solution so far and plans to perform the evaluation in future meetings.

Also for UEPCOP solutions, RAN2 plans to continue the investigation until the next meeting in August (at least), and then provide further feedback to SA2.

2. Actions: 

To SA2:

RAN2 kindly asks SA2 to take the above preliminary feedback on MTCe solutions into consideration for their further work in this area.

To RAN3:

RAN2 kindly asks RAN3 to verify if further S1/Iu aspects need to be considered (e.g. besides the ones listed in TR23.887 and in the corresponding RAN TR37.869) and in case provide feedback to SA2 and RAN2. 
3. Date of Next TSG-RAN2 Meetings:

3GPP TSG-RAN WG2 Meeting #83

Aug 19- 23, 2013

Barcelona, Spain
3GPP TSG-RAN WG2 Meeting #83bis
Oct 7- 11, 2013

Ljubljana, Slovenia
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