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This document contains (in the Annex) a Text Proposal for TR37.869 as an outcome the email discussion: 
[81bis#13][Joint/MTCe] Add further solutions to TR (ZTE)

-              Prepare TP to include additional solutions such “Power saving state”

=>           Intended outcome: Agreeable TP to TR 37.869 to be agreed at RAN2-82
Following the decision to include all the solutions with potential RAN impacts contained in TR23.887 (and not just the solutions listed in the original SA2 LS), the TP provides a short description of the following additional solutions (not yet included in TR37.869v0.2.0):
(for Signaling Overhead Optimizations)

· “Lean Service Request Procedure” (from TR23.887v0.9.0, section 5.1.1.3.9)

· “Optimized Service Request procedure for UEs with a single bearer” (from TR23.887v0.9.0, section 5.1.1.3.8)

(for UE Power Consumption Optimizations)

· “New Dormant State” (from TR23.887v0.9.0, section 7.1.3.3)

It is also clarified that solution 2a “RRC connection without U-plane radio bearer establishment” would also  cover the RAN aspects of the solution described in TR23.887v0.9.0, section 5.1.1.3.3 "Small Data Service with T5/Tsp and generic NAS transport", if the possible enhancements to avoid establishing DRB and use SRB for the small data transfer were considered.
During the email discussion it was also agreed to consider TR23.887v0.9.0 as a reference. As a consequence, the Text Proposal suggests to replace the solution to ‘Keep the UE in connected mode’ with ‘Core Network assisted eNB parameters tuning for small data transfer’ (which is the solution to keep the UE in connected mode but where some parameters  – e.g. RRC inactivity timer and DRX timers - are suggested by the CN). All the other solutions with an impact on RAN described in TR23.887v0.9.0 (for both SDDTE and UEPCOP) are the same as in the previous version. So no further changes are needed to the general description of the different solutions in TR37.869 in order to align to TR23.887v0.9.0. 
Annex – Text Proposal 
5
Solutions for Signalling Overhead Reduction

5.1
Optimized RRC connection management
5.1.1
Solution 1a. Signalling reduction by RRC message combining 
NOTE:
This solution is described in TR 23.887 v0.9.0, section 5.1.1.3.7 "Service Request signalling reduction by RRC message combining".

The proposed solution reduces the number of RRC messages by combining the information exchanged between the UE and the network into fewer RRC messages. The solution is proposed for both LTE and UMTS.

5.1.1.1
RAN aspects
Editor’s Note:
RAN aspects of the solution and any related RAN enhancements and evaluations should be captured here.
5.1.2
Solution 1b. Lean Service Request Procedure 

NOTE:
This solution is described in TR23.887v0.9.0, section 5.1.1.3.9 "Lean Service Request Procedure".

The proposed solution suggests re-using AS security contexts and activating AS security together with RRC reconfiguration so that RAB setup requires less signalling.

5.1.2.1
RAN aspects
Editor’s Note:
RAN aspects of the solution and any related RAN enhancements and evaluations should be captured here.
5.2
Control Plane solutions
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
Editor’s Note:
RAN aspects of the solution and any related RAN enhancements and evaluations should be captured here.

5.2.2
Solution 2b. Downlink small data transfer using RRC message
NOTE:
This solution is described in TR 23.887 v0.9.0, section 5.1.1.3.5 "Downlink small data transfer using RRC message".

Similar to Solution 2a, this proposal suggests a control plane solution for the transfer of single higher layer messages (e.g. a single IP data packet or a SMS), but focuses on the MT case (from the MME to the UE): the DL packet and possible acknowledgment UL packet are conveyed in RRC Connection Setup and RRC Connection Setup Complete messages respectively.

5.2.2.1
RAN aspects
Editor’s Note:
RAN aspects of the solution and any related RAN enhancements and evaluations should be captured here.
5.3
Connectionless approaches

To reduce the amount of signalling caused by idle-connected mode transitions, solutions can be defined where small amounts of data can be transferred while the UE has no NAS signalling connection. Two alternatives are described in TR 23.887. Both alternatives are based on the principle of providing information to the UE about the bearer end-point(s) of the PDN Connection(s) in the SGW. One of the differences is the handling of security. For "Small Data Fast Path" (TR 23.887 v0.9.0 section 5.1.1.3.6.2) security is performed between UE and SGW (the security solution is FFS by SA3). For "Connectionless Data Transmission" (TR 23.887 v0.9.0 section 5.1.1.3.6.3) the security model is not changed as the eNB performs the encryption function. For both alternatives RAN aspects are covered in the following. The solution is proposed for both LTE and UMTS.
5.3.1
Solution 3a. (FFS)

NOTE:
This section defines a common RAN solution for both alternatives described in TR 23.887 v0.9.0, section 5.1.1.3.6.2 "Small Data Fast Path" and section 5.1.1.3.6.3 "Connectionless Data Transmission". 
5.3.1.1
RAN aspects

Editor’s Note:
RAN aspects of the solution and any related RAN enhancements and evaluations should be captured here. 

Editor’s Note:
Any solution specific aspects (e.g. for security), related to the two alternatives described in TR 23.887, can also be captured here.
5.4
S1/Iu-only optimizations 
5.4.1
Solution 4a: Stateless Gateway for cost efficient transmission of infrequent or frequent small data

NOTE:
This solution covers aspects with RAN impacts of the solutions described in TR 23.887 v0.9.0, section 5.1.1.3.4 "Stateless Gateway for cost efficient transmission of infrequent or frequent small data".

This solution aims at reducing the signaling between core network nodes, via a stateless gateway.
5.4.1.1
RAN aspects
Editor’s Note:
RAN aspects of the solution and any related RAN enhancements and evaluations should be captured here.
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
Editor’s Note:
RAN aspects of the solution and any related RAN enhancements and evaluations should be captured here.
5.5
Keep the UE in connected mode
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 section 5.1.2.3.1 "Keep the UE in connected mode".
In order to minimize UE state transitions, UEs can be kept in connected mode. The setting of some key parameters like the 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
Editor’s Note:
RAN aspects of the solution and any related RAN enhancements and evaluations should be captured here.
6
Comparison of solutions for Signalling Overhead Reduction

 [editor’s note: this section could include tables showing which solution saves how much signalling (bits, messages, signalling over the air), which solution ensures security/integrity, which solution requires which changes to existing protocols and network nodes, etc.]

6.1
Traffic models 
The following scenario shall be considered when evaluating the possible signalling overhead reduction allowed by the different proposals:

-
Transfer of 100 byte to 1 Kbyte packets in UL and DL with inter-arrival times from several seconds to many hours
In particular the case of 1 Kbyte packet in one direction + 1 Kbyte packet in the other direction followed by a longer IDLE period (e.g. several minutes) should be considered.
6.2
Evaluation metrics 

	Solutions (
Evaluation Criterion
	Optimized RRC connection management
	Control Plane solutions
	Connection-less approaches
	S1/Iu-only optimizations
	Keep the UE in connected mode

	
	Solution 1a
	Solution 1b
	Solution 2a
	Solution 2b
	Solution 3a
	Solution 4a
	Solution 4b
	Solution 5a

	Applicability
	
	
	
	
	
	
	
	

	Impacts to radio protocols
	
	
	
	
	
	
	
	

	Impact on Mobility 
	
	
	
	
	
	
	
	

	AS Security impacts
	
	
	
	
	
	
	
	

	Impacts to S1/Iu signalling
	
	
	
	
	
	
	
	

	Impact to network implementation
	
	
	
	
	
	
	
	

	Impact to UE implementation
	
	
	
	
	
	
	
	

	Impact on UE Power Consumption
	
	
	
	
	
	
	
	

	Impact on control plane latency
	
	
	
	
	
	
	
	

	Impact on System/Spectrum efficiency
	
	
	
	
	
	
	
	

	Signalling gain
	Radio messages
	
	
	
	
	
	
	
	

	
	Bits over the air
	
	
	
	
	
	
	
	

	
	S1/Iu interface signalling
	
	
	
	
	
	
	
	


Table 6.2-1. Comparison table of solutions for Signalling overhead reduction

Explanations:

· Applicability: Indicates for which scenarios and traffic patterns a solution is available or not (e.g. if the solution is applicable for both MT and MO cases, if it allows the transmission of a single packet or more, etc.)
· Impacts to radio protocols: Refers to impact to existing (e.g. RRC)/new radio protocols 
· Impact on Mobility: Refers to whether the solution supports mobility, has any limitations related to handover/ cell reselection support and/or whether and how it affects handover/cell reselection performance (e.g. some solutions may be specific to stationary devices) 
· AS Security impacts: Refers to whether there is a need to specify new mechanisms.
· Impacts to S1/Iu signalling: Refers to impacts to S1/Iu signalling
· Impact to network implementation: Refers to the impact on the network (e.g. eNB/RNC) implementation
· Impact to UE implementation: Refers to the impact on UE implementation
· Impact on UE power consumption: Indicates whether the solution decreases (or increases) UE power consumption
· Impact on control plane latency: Refers to the impact on the latency of existing control signalling
· Impact on System/Spectrum Efficiency: Indicates whether the solution might have an impact on the spectrum efficiency (e.g. due the possible lack of knowledge of UE radio capabilities according to some solutions).
· Radio messages: Indicates how many radio messages can be saved (in %, w.r.t. Rel-11 baseline solution).
· Bits over the air: Indicates how many bits can be saved over the radio interface (in %, w.r.t. Rel-11 baseline solution). 

· S1/Iu interface signalling: Indicates how many S1/Iu interface messages can be saved (in %, w.r.t. Rel-11 baseline solution)
7
Solutions for UE Power Consumption Optimization

7.1
Extended DRX in idle mode
7.1.1
Solution 1a: Extended DRX in idle mode

NOTE:
This solution is described in TR 23.887 v0.9.0, section 7.1.3.1 "Extended DRX in idle mode".

The solution proposes to extend the possible DRX cycles in idle mode with longer values to decrease the UE power consumption. When this solution is used, paging transmission period needs to be adjusted based on the extended DRX cycle assigned to the UE in idle mode.

7.1.1.1
RAN aspects

Editor’s Note:
RAN aspects of the solution and any related RAN enhancements and evaluations should be captured here.

7.1.2
Solution 1b: Extended DRX using UE Assistance Information

NOTE:
This solution is described in TR 23.887 v0.9.0, section 7.1.3.2 "Extended DRX using UE Assistance Information".
The proposed solution suggests that – based on the Power Preference Indication included in the UE assistance information - the network could also decide to extend the DRX cycle / paging cycle in idle mode.
7.1.2.1
RAN aspects

Editor’s Note:
RAN aspects of the solution and any related RAN enhancements and evaluations should be captured here.

7.2
Long DRX cycles in connected mode
7.2.1
Solution 2a: Long DRX cycles in connected mode

NOTE:
This solution is described in TR 23.887 v0.9.0, section 7.1.3.6 "Long DRX cycles in connected mode".
The proposed solution extends the long DRX cycles in connected mode allowing the terminal to switch off its radio transmitter and receiver for longer periods of time, and thus reduce its power consumption.
7.2.1.1
RAN aspects
Editor’s Note:
RAN aspects of the solution and any related RAN enhancements and evaluations should be captured here.
7.3
Transmission delay until better coverage conditions
7.3.1
Solution 3a: Transmission delay until better coverage conditions

NOTE:
This solution is described in TR 23.887 v0.9.0, section 7.1.3.5 "Transmission delay until better coverage conditions".
This solution allows UEs to transmit at lower power levels by delaying the transmission until coverage conditions are better.
7.3.1.1
RAN aspects
Editor’s Note:
RAN aspects of the solution and any related RAN enhancements and evaluations should be captured here.
7.4
Power Saving State 

7.4.1
Solution 4a: New Dormant State 
NOTE:
This solution is described in TR23.887v0.9.0, section 7.1.3.3 "Power Saving State for Devices".
This solution allows the UE to move to a new power saving “Dormant State”, after an active time period starting when the UE changes to idle state. In the new state all AS functionalities stop, the UE is not reachable for DL data transmission and the UE only wakes up - going back to idle state - when it has UL data pending or when it needs to perform a tracking area update.
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Figure 7.4.1-1: New ECM state model in the UE
7.4.1.1
RAN aspects
Editor’s Note:
RAN aspects of the solution and any related RAN enhancements and evaluations should be captured here.
8
Comparison of solutions for UE Power Consumption Optimization 
[editor’s note: this section could include tables to compare the different UE power consumption enhancements]
8.1
Traffic models 
The same scenarios as in section 6.1 shall be considered when evaluating the impact on UE power consumption of the different proposals.
8.2
Evaluation metrics 
Table 8.1-1. Comparison table on solutions for UE Power Consumption Optimization
	Solutions (
Evaluation criterion
	Extended DRX in idle mode
	Long DRX cycles in connected mode
	Transmission delay until better coverage conditions
	Power Saving State

	
	Solution 1a
	Solution 1b
	Solution 2a
	Solution 3a
	Solution 4a

	Applicability
	
	
	
	
	

	Impacts to radio protocols
	
	
	
	
	

	Impact on Mobility
	
	
	
	
	

	Impacts to S1/Iu signalling
	
	
	
	
	

	Impact to network implementation
	
	
	
	
	

	Impact to UE implementation
	
	
	
	
	

	Impact on UE Power Consumption
	
	
	
	
	

	Impact on UE performance
	
	
	
	
	


Explanations:

· Applicability: Indicates for which scenarios and traffic patterns a solution is available or not. 
· Impacts to radio protocols: Refers to impact to existing (e.g. RRC)/new radio protocols 
· Impact on Mobility: Refers to whether the solution supports mobility, has any limitations related to handover/ cell reselection support and/or whether and how it affects handover/cell reselection performance (e.g. some solutions may be specific to starionary devices)
· Impacts to S1/Iu signalling: Refers to impacts to S1/Iu signalling
· Impact to network implementation: Refers to the impact on the network (e.g. eNB/RNC) implementation
· Impact to UE implementation: Refers to the impact on UE implementation
· Impact on UE power consumption: Indicates whether the solution can decreases (or increases) UE power consumption
· Impact on UE performance: Indicates whether the solution might have an impact the UE performance (e.g. on paging response, QoS, latency, etc.)
9
Conclusions
3GPP


