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1 Introduction
This document contains a Text Proposal to include the RAN details of RRC message combining in the RAN TR.
2 Text Proposal

It is proposed to make the following changes to TR 37.869:

5.1.1 
Solution 1a. Signalling reduction by RRC message combining 
NOTE:
This solution is described in TR23.887v0.9.0, 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.
This solution reduces the signalling messages without any functional loss. The saving in signalling bits comes from:
·  Reduced PHY resource allocation and ACK

·  Reduced overhead in CRC, MAC header, RLC header and RLC ACK, thanks to reduced message interactions
· (for UMTS) Avoided UE Radio Capability transfer in RRC by caching it in SGSN

RAN aspects
Editor’s Note:  RAN aspects of the solution and any related RAN enhancements and evaluations should be captured here.
LTE procedure
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0. SIB: Reserved preambles for small data MTC


0. eNB reserves preambles for RRC connection establishment with message combining. The reserved preambles are broadcasted in system information. The eNB may in addition broadcast a path loss threshold for UE to decide whether to use RRC message combining. 
Preamble group B may be reused for RRC connection establishment with message combining to avoid MAC standard change. 
1. If path loss is not larger than an UE implementation specific threshold or a threshold from system information, UE decides to use the RRC connection establishment with message combining and initiates random access with a reserved preamble. Otherwise, UE initiates RRC connection establishment with legacy procedure.
2. eNB knows from the received preamble that the UE wants to use RRC connection establishment with message combining. Hence, eNB assigns larger UL grant for the Msg3 with NAS service request.
3. UE sends RRC Connection Request with NAS service request (32 bits), selectedPLMN-Identity (3 bits) and registeredMME (48 bits) to eNB. 
Note: The legacy Msg3 is 80 bits, including: 48 bits RRC Connection Request, 8 bits MAC header and 24 bits CRC. The new Msg3 is around 168 bits. 
After Msg3 is received, eNB invokes existing S1AP procedure by sending S1AP Initial UE Message to MME. MME then sends Initial Context Setup Request to UE.
4. eNB sends RRC Connection Setup message to UE with SRB1 parameters, Security Mode Command parameters, encrypted DRB parameters and optionally encrypted measurement control parameters. 
Note: It is FFS by SA3 for whether AS security standards need to be changed.
5. UE establishes SRB2 and DRB per parameters received in Msg4. Then, UE sends RRC Connection Setup Complete to eNB acknowledging security mode complete, DRB establishment and measurement control. NAS message is not included in this message. 

Note: It is FFS this message shall be encrypted partially or completely.
UE is ready to send/receive user data after this step.
Below tables shows the difference between RRC message combining and legacy procedure in L1/L2/L3 messages and bits. 
	Legacy procedure
	
	RRC Message Combining

	Step
	Link
	Content
	Estimated Size (bits)
	
	estimated size
	Content

	1
	UL
	Random Access
	 
	
	 
	Random Access

	2
	DL
	Random Access Response (incl. UL Grant)
	56
	
	56
	Random Access Response (incl. UL Grant)

	3
	UL
	RRC Connection Request
	80
	
	168
	RRC Connection Request (NAS Service Request(32bits), registeredMME(48), selected PLMN ID(3 bits) )

	4
	DL
	HARQ ACK (for message 3)
	 
	
	 
	HARQ ACK (for message 3)

	4a
	DL
	PDCCH DL scheduling
	 
	
	 
	PDCCH DL scheduling

	5
	DL
	RRC Connection Setup
	250
	
	700
	RRC Connection Setup (Security command + RRC Connection Reconfiguration)

	6
	UL
	HARQ ACK (for message 4)
	 
	
	 
	HARQ ACK (for message 4)

	7
	UL
	Dedicated Scheduling Request
	 
	
	 
	Dedicated Scheduling Request

	8
	DL
	UL Grant
	 
	
	 
	UL Grant

	9
	UL
	RRC Connection Setup Complete (including service request) + BSR (RLC AM)
	300
	
	100
	RRC Connection Setup complete(Security mode complete, RRC Connection Reconfiguration Complete) + BSR + RLC ACK

	10
	DL
	HARQ ACK (for message 5)
	 
	
	 
	HARQ ACK (for message 5)

	10a
	DL
	PDCCH DL scheduling
	 
	
	 
	PDCCH DL scheduling

	11
	DL
	RLC ACK (for message 5)
	56
	
	56
	RLC ACK(for message 5)

	12
	UL
	HARQ ACK (for RLC ACK)
	 
	
	 
	HARQ ACK (for RLC ACK)

	12a
	DL
	PDCCH DL scheduling
	 
	
	 
	 

	13
	DL
	Security Mode Command +
	500
	
	 
	 

	
	
	RRC Connection Reconfiguration (DRB Establishment)
	
	
	
	 

	14
	UL
	HARQ ACK (for security mode command)
	 
	
	 
	 

	15
	UL
	Dedicated Scheduling Request
	 
	
	 
	 

	16
	DL
	UL Grant
	 
	
	 
	 

	17
	UL
	Security Mode Complete+RLC ACK (for Security Mode Command and RRC Connection Reconfiguration)
	100
	
	 
	 

	18
	DL
	HARQ ACK (for security Mode Complete)
	 
	
	 
	 

	19
	UL
	Dedicated Scheduling Request
	 
	
	 
	 

	20
	DL
	UL Grant
	 
	
	 
	 

	21
	UL
	RRC Connection Reconfiguration Complete + BSR
	80
	
	 
	 

	22
	DL
	HARQ ACK (for RRC Connection Reconfiguration Complete)
	 
	
	 
	 

	22a
	DL
	PDCCH DL scheduling
	 
	
	 
	 

	23
	DL
	RLC ACK (for RRC Connection Reconfiguration Complete and Security Mode Complete)
	56
	
	 
	 

	24
	UL
	HARQ ACK (for RLC ACK)
	 
	
	 
	 

	

	Summary
	
	Legacy
	New
	Saving
	%

	
	Signaling bits
	1478
	1080
	398
	26.9%

	
	L1 messages
	28
	14
	14
	50%

	
	RRC/RLC messages
	8
	4
	4
	50%


UMTS Procedure
Existing RRC Connection establishment procedure requires a large amount of signalling messages and overhead over the air. It has bigger room to improve, in e.g.:
· NAS piggyback in RRC Connection Request

· Caching UE radio capability in SGSN

· Combining security mode command, DRB establishment and measurement control into RRC Connection Setup message
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0. SIB: RRC Message Combining support


0. RNC indicates RRC message combining is supported by system information
1. UE initiates random access
2. RNC assigns common E-DCH resource to UE
3. UE sends RRC Connection Request with NAS Service Request, selected PLMN and IDNNS and START_PS to RNC. 

After Msg3 is received, RNC invokes existing Iu RANAP procedure by sending Initial UE Message to SGSN. SGSN then sends Common ID, Security Mode Command and RAB Assignment Request to UE. SGSN can send the cached UE radio capability to RNC in Common ID message.
Note: It is FFS whether the RRC message combining can be supported by UMTS system without E-DCH.
4. RNC sends RRC Connection Setup message to UE with SRB parameters, Security Mode Command parameters, encrypted DRB parameters and optionally encrypted measurement control parameters. 

Note: It is FFS by SA3 for whether AS security standards need to be changed.

5. UE establishes SRB and DRB per parameters received in Msg4. Then, UE sends RRC Connection Setup Complete to RNC acknowledging security mode complete, DRB establishment and measurement control. 

Note: It is FFS whether this message shall be encrypted partially or completely.

UE is ready to send/receive user data after this step.
	Existing procedure
	
	(SRB over HSPA)
	
	
	RRC Message combining

	Step
	Link
	Content
	Estimated Size (bits)
	
	estimated size
	Content

	1
	UL
	Random Access
	 
	
	 
	Random Access

	2
	DL
	Random Access Response
	 
	
	 
	Random Access Response

	3
	UL
	RRC Connection Request
	 
	
	 
	RRC Connection Request(NAS Service Request, selected PLMN ID, IDNNS, Start_PS, Cause)

	4
	DL
	HARQ ACK (for message 3)
	 
	
	 
	HARQ ACK (for message 3)

	5
	DL
	DL scheduling
	 
	
	 
	DL scheduling

	6
	DL
	RRC Connection Setup
	 
	
	 
	RRC Connection Setup(Security Mode Command + Radio Bearer Setup)

	7
	UL
	HARQ ACK (for message 4)
	 
	
	 
	HARQ ACK (for message 4)

	8
	UL
	Dedicated Scheduling Request
	 
	
	 
	Dedicated Scheduling Request

	9
	DL
	UL Grant
	 
	
	 
	UL Grant

	10
	UL
	RRC Connection Setup Complete(UE Radio Capability)
	 
	
	 
	RRC Connection Setup complete(Security mode complete, Radio Bearer Setup Complete)

	11
	DL
	HARQ ACK (for message 5)
	 
	
	 
	HARQ ACK (for message 5)

	12
	DL
	DL scheduling
	 
	
	 
	DL scheduling

	13
	DL
	RLC ACK (for message 5)
	 
	
	 
	RLC ACK(for message 5)

	14
	UL
	HARQ ACK (for RLC ACK)
	 
	
	 
	HARQ ACK (for RLC ACK)

	15
	UL
	Dedicated Scheduling Request
	 
	
	 
	 

	16
	DL
	UL Grant
	 
	
	 
	 

	17
	UL
	Initial Direct Transfer
	 
	
	 
	 

	18
	 
	HARQ ACK
	 
	
	 
	 

	19
	DL
	DL scheduling
	 
	
	 
	 

	20
	DL
	Security Mode Command
	 
	
	 
	 

	21
	UL
	HARQ ACK (for security mode command)
	 
	
	 
	 

	22
	UL
	Dedicated Scheduling Request
	 
	
	 
	 

	23
	DL
	UL Grant
	 
	
	 
	 

	24
	UL
	Security Mode Complete + RLC ACK
	 
	
	 
	 

	25
	DL
	HARQ ACK (for security Mode Complete)
	 
	
	 
	 

	26
	DL
	DL scheduling
	 
	
	 
	 

	27
	DL
	Radio Bearer Setup
	 
	
	 
	 

	28
	UL
	HARQ ACK
	 
	
	 
	 

	29
	UL
	Dedicated Scheduling Request
	 
	
	 
	 

	30
	DL
	UL Grant
	 
	
	 
	 

	31
	UL
	Radio Bearer Setup Complete 
	 
	
	 
	 

	32
	DL
	HARQ ACK
	 
	
	 
	 

	33
	DL
	DL scheduling
	 
	
	 
	 

	34
	DL
	RLC ACK
	 
	
	 
	 

	35
	UL
	HARQ ACK (for RLC ACK)
	 
	
	 
	 

	

	Summary
	Legacy
	new
	saves
	%

	
	L1 Messages
	35
	14
	21
	60%

	
	RRC/RLC Messages
	14
	4
	10
	71.4%

	
	Signaling bits
	
	
	
	


Note: It is FFS for typical signalling bits and savings.
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