Page 1



3GPP TSG-RAN WG2 #83bis          
 R2-133357
Ljubljana, Slovenia, October 7 - 10, 2013
Agenda Item
: 
7.7
Source
: 
LG Electronics, SK Telecom, LG Uplus
Title
:
SCM Solutions for Prioritization of Mobile Originating Voice Services in E-UTRAN
Document for
:
Discussion and Decision
Introduction
The objective of this study item is improvement of congestion mitigation handling mechanisms in RRC_IDLE and RRC_CONNECTED in order to cover prioritization of access for initiation of voice services such as MMTEL voices and CSFB voice calls. 
In this document, we provide the following solutions for prioritization of access for initiation of voice services:
· Solution 1: MO voice as a new Establishment Cause in RRC Connection Request

· Solution 2: Access Class Barring for MO MMTEL voice

· Solution 3: Skipping ACB in case of passing SSAC check

Solution 1: MO voice as a new Establishment Cause in RRC Connection Request
In congestion, eNB is able to selectively reject connection requests by sending RRC Connection Reject messages to UEs. eNB includes wait time from 1 to 16 seconds in RRC Connection Reject messages, so that it could mitigate congestion situation by blocking subsequent trials of connection requests during the wait time.
eNB determines to reject or accept connection requests based on Establishment Cause in RRC Connection Request messages. Typically, eNB would accept important accesses and reject unimportant accesses. Considering that voice services have been generally considered as important services, it would be beneficial to provide eNB with any means to recognize access for MO voice.

Accordingly, one of solutions for prioritization of access for initiation of voice services in RRC Connection Establishment is to define a new value in Establishment Cause of RRC Connection Request message to inform eNB that UE is accessing for MO voice service. This solution allows eNB to recognize access for MO voice in connection establishment and helps eNB to determine allowing access for MO voice while disallowing other MO data.
Currently, there are two spare values in the Establishment Cause. Hence, someone may be reluctant to introduce a new hard-coded cause value into this IE. However, we think that indicating MO voice in connection establishment is so important enough to use a valuable spare value. 
We provide evaluation of this solution in Table 1.
Table 1: Evaluation of Solution 1
	
	Evaluation of Solution 1

	Impact on Layer 1/2
	No impact on Layer 1/2

	Impact on RRC
	This solution consumes one spare value in IE Establishment Cause. Note that there are two spare values in this IE, at this moment.

	Impact on upper layers
	A new Establishment Cause should be defined. 
MMTEL needs to inform NAS about initiation of MMTEL voice in UE.

	UE complexity
	UE needs to support a new Establishment Cause for mobile originating voice service.

	NW complexity
	NW needs to understand a new Establishment Cause for mobile originating voice service.


Solution 2: Access Class Barring for MO MMTEL voice
Currently, the Access Class Barring in E-UTRAN supports independent access control for CSFB voice calls with ac-BarringForCSFB in SIB2. Thus, eNB is able to allow CSFB voice while disallowing other MO data in congestion. 
However, the ACB does not support access control for MMTEL voice. Considering that operators may move from CSFB to IMS voice for LTE voice solution, we think that it seems necessary that the ACB provides independent access control not only for CSFB, but also for IMS voice.
Someone could argue that the SSAC is already available for MMTEL voice. However, SSAC would work only for suppressing initiation of mobile originating MMTEL voice services. eNB could not use the SSAC to allow MO MMTEL voice while disallowing other MO data. Following the SSAC, the ACB check in connection establishment would disallow MO MMTEL voice together with other MO data, because MO MMTEL services are currently treated as MO data. There is no differentiation between MMTEL voice and other data in connection establishment.
Accordingly, one of solutions for prioritization of access for initiation of voice services in RRC Connection Establishment is to support independent ACB check for MO MMTEL voice, like ACB check for CSFB. In this solution, it is our assumption that eNB would not broadcast SSAC barring info for MMTEL voice, while broadcasting ACB barring info for it. 
This solution may introduce new AC barring parameters in SIB2 which requires ASN.1 impact. However, for avoiding ASN.1 impact, we could also consider reusing the existing ac-BarringForCSFB in SIB2 which does not require ASN.1 impact. 
Considering that we would evolve from CSFB to IMS voice to support voice in LTE, some operators would not use CSFB solution in the future. Thus, it would be interesting to consider reusing the ac-BarringForCSFB that would be unused someday due to VoLTE. Note that even if an operator is using both CSFB and IMS voice in a transition period, it seems reasonable to treat both CSFB and IMS voice together for access control, because both CSFB and IMS voice would be considered as important services.
We provide evaluation of this solution in Table 2.

Table 2: Evaluation of Solution 2
	
	Evaluation of Solution 2

	Impact on Layer 1/2
	No impact on Layer 1/2

	Impact on RRC
	Applying ACB for MMTEL voice should be specified in RRC.

In case that the existing ac-BarringForCSFB in SIB2 is reused, this solution introduces no new IE, while in case that a new AC barring parameter is introduced, this solution introduces new IEs in SIB2.

	Impact on upper layers
	MMTEL needs to inform NAS about initiation of MMTEL voice in UE.

	UE complexity
	UE supporting MMTEL voice needs to support ACB for MO MMTEL voice.

	NW complexity
	NW supporting MMTEL voice needs to support ACB for MO MMTEL voice.


Solution 3: Skipping ACB in case of passing SSAC check

Currently, in case of MO MMTEL voice, for RRC connection establishment, UE needs to perform SSAC check at MMTEL and then ACB check at RRC, if passing SSAC check. Thus, even if SSAC allows voice service initiation, it is possible that ACB disallow it, because ACB does not identify MMTEL voice.
Due to this double access barring check, we could not use SSAC for the purpose of voice service prioritization. To solve this problem, it would be one possible solution to allow RRC to skip ACB check if SSAC check is passed in MMTEL. To put this under network control, eNB could inform UEs whether or not UEs should skip ACB check following SSAC check in connection establishments at a cell. 1 bit indication could be included in SIB e.g. SIB2 for this NW control.
We provide evaluation of this solution in Table 3.

Table 3: Evaluation of Solution 3
	
	Evaluation of Solution 3

	Impact on Layer 1/2
	No impact on Layer 1/2

	Impact on RRC
	A new 1 bit parameter is introduced in SIB2.

Skipping ACB check should be specified.

	Impact on upper layers
	MMTEL needs to inform NAS about SSAC check in UE.

	UE complexity
	UE supporting MMTEL voice needs to support ACB for MO MMTEL voice.

	NW complexity
	NW supporting MMTEL voice needs to support ACB for MO MMTEL voice.


Conclusion
In conclusion, we propose that RAN2 should consider Solution 1, Solution 2, and Solution 3 as potential solutions for prioritization of voice services in E-UTRAN in the study on Smart Congestion Mitigation, and capture the following text proposal in the TR.
Annex: Text Proposal
6.1
Solution 1: MO voice as a new Establishment Cause in RRC Connection Request
6.1.1
Description

This solution intends to cover the key issue #1 for prioritization of mobile originating voice services.
In this solution, a new cause value is defined in Establishment Cause of RRC Connection Request message. The new cause value in RRC Connection Request message allows eNB to recognize access for MO voice in connection establishment, and helps eNB to determine accepting access for MO voice (by sending RRC Connection Setup message) while rejecting other MO data (by sending RRC Connection Reject message).
6.1.2
Evaluation
Evaluation of this solution is provided in Table X.
Table X: Evaluation of Solution 1
	
	Evaluation of Solution 1

	Impact on Layer 1/2
	No impact on Layer 1/2

	Impact on RRC
	This solution consumes one spare value in IE Establishment Cause. Note that there are two spare values in this IE, at this moment.

	Impact on upper layers
	A new Establishment Cause should be defined. 

MMTEL needs to inform NAS about initiation of MMTEL voice in UE.

	UE complexity
	UE needs to support a new Establishment Cause for mobile originating voice service.

	NW complexity
	NW needs to understand a new Establishment Cause for mobile originating voice service.


6.2
Solution 2: Access Class Barring for MO MMTEL voice
6.2.1
Description

This solution intends to cover the key issue #1 for prioritization of mobile originating voice services.

In this solution, ACB check for MO MMTEL voice is introduced, similar to ACB check with the existing ac-BarringForCSFB in SIB2. This solution may introduce new AC barring parameters in SIB2 for MO MMTEL voice, or reuse the existing ac-BarringForCSFB in SIB2 to avoid ASN.1 impact. 
6.2.2
Evaluation
Evaluation of this solution is provided in Table Y.
Table Y: Evaluation of Solution 2
	
	Evaluation of Solution 2

	Impact on Layer 1/2
	No impact on Layer 1/2

	Impact on RRC
	Applying ACB for MMTEL voice should be specified in RRC.

In case that the existing ac-BarringForCSFB in SIB2 is reused, this solution introduces no new IE, while in case that a new AC barring parameter is introduced, this solution introduces new IEs in SIB2.

	Impact on upper layers
	MMTEL needs to inform NAS about initiation of MMTEL voice in UE.

	UE complexity
	UE supporting MMTEL voice needs to support ACB for MO MMTEL voice.

	NW complexity
	NW supporting MMTEL voice needs to support ACB for MO MMTEL voice.


6.3
Solution 3: Skipping ACB in case of passing SSAC check
6.3.1
Description

This solution intends to cover the key issue #1 for prioritization of mobile originating voice services.

In this solution, UE RRC is allowed to skip ACB check, if SSAC check is passed in MMTEL. eNB may inform UEs whether or not to skip ACB check following SSAC check in connection establishments at a cell. 1 bit indication may be included in SIB2 for this network control.
6.3.2
Evaluation

Evaluation of this solution is provided in Table Z.
Table Z: Evaluation of Solution 3
	
	Evaluation of Solution 3

	Impact on Layer 1/2
	No impact on Layer 1/2

	Impact on RRC
	A new 1 bit parameter is introduced in SIB2.

Skipping ACB check should be specified.

	Impact on upper layers
	MMTEL needs to inform NAS about SSAC check in UE.

	UE complexity
	UE supporting MMTEL voice needs to support ACB for MO MMTEL voice.

	NW complexity
	NW supporting MMTEL voice needs to support ACB for MO MMTEL voice.
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