Page 1



SA WG2 Meeting #119


















          S2-171172
13-17 February 2017, Dubrovnik, Croatia                                                  
	CR-Form-v11.1

	CHANGE REQUEST

	

	
	23.401
	CR
	3198
	rev
	1
	Current version:
	14.2.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	x
	Core Network
	x


	

	Title:

	CE Mode A/B with dedicated bearer establishment - network based solution

	
	

	Source to WG:
	Nokia

	Source to TSG:
	SA2

	
	

	Work item code:
	CIoT_Ext
	
	Date:
	2017-1-05

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-14

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)

	
	

	Reason for change:
	While it is agreeable to only support a restricted set of services in poor coverage conditions, a user using a UE supporting CE mode B should be able to get the full set of services it has subscribed too when in normal coverage, i.e. when the UE operates in CE mode A.

It is proposed to enable the network to decide whether to establish or update a dedicated bearer (e.g. for a VoLTE call), for a UE supporting and authorized to use CE mode B, based on the current CE mode the UE is operating in. The network rejects the request to establish or update dedicated bearers for services not compatible with CE mode B, e.g. VoLTE call, when the UE operates in CE mode B.

	
	

	Summary of change:
	1.
MME determines whether the service can be served in enhanced coverage.
2.
MME rejects with a new cause indicating that the service cannot be provided in the current UE coverage if UE is operating in CE mode B and service is not allowed to be operated in that mode.

3.
eNB reports current UE CE operating mode to MME during the S1 signalling connection establishment. eNB prevents UE from switching to CE Mode B if it has received CE mode B restricted indication from MME.
4. align with R13 CR#3197 on structural level to create subsection 4.3.28.1, 4.3.28.2, and 4.3.28.3.

	
	

	Consequences if not approved:
	Without this change, UE indicating support of CE Mode B to the network will not be able to use services that require dedicated bearer (e.g VoLTE) even when it is in normal coverage area (i.e, CE mode B not active). 

	
	

	Clauses affected:
	4.3.28, 4.3.28.1 (new), 4.3.28.2 (new) 4.3.28.3 (new), New Annex (M, M.1, M.2, M.3. M.4, M.5)

	
	

	
	Y
	N
	
	

	Other specs
	
	x
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	x
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	x
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	


------------------------- Start of change 1 -------------------------------

4.3.27
Paging Enhancements

4.3.27.1
Paging for Enhanced Coverage

Support of UEs in Enhanced Coverage is specified in TS 36.300 [5].

Whenever S1 is released and Information for Enhanced Coverage is available for the UE, the eNB sends it to the MME as described in clause 5.3.5.

The MME stores the received Information for Enhanced Coverage and, if Enhanced Coverage Restricted parameter is not set then MME, includes it in every subsequent Paging message for all eNBs selected by the MME for paging.

4.3.28
Restriction of use of Enhanced Coverage

4.3.28.1
General

Support of UEs in Enhanced Coverage is specified in TS 36.300 [5].

4.3.28.2
Restriction due to Dedlicated Bearer establishment

If the UE is configured to invoke any services that may require support of dedicated bearers (e.g., IMS voice over PS sessions) from the network, the UE shall not indicate to the network that it supports CE mode B. 

4.3.28.3
Restriction due to subscription information

The usage of Enhanced Coverage may require use of extensive resources (e.g. radio and signalling resources) from the network. This feature enables the operator to prevent specific subscribers from using Enhanced Coverage.

The UE indicates its capability of support for restriction of use of Enhanced Coverage in Attach and TAU procedure to the MME. MME receives Enhanced Coverage Restricted parameter from the HSS. This parameter is kept as part of subscription data in the HSS and specifies per PLMN whether the enhanced coverage functionality is restricted or not for the UE. The UE shall assume that restriction for use of Enhanced Coverage is same in the equivalent PLMNs. If the UE includes the support for restriction of use of Enhanced Coverage, MME sends Enhanced Coverage Restricted parameter to the UE in the Attach/TAU Accept message. The UE shall use the value of Enhanced Coverage Restricted parameter to determine if enhanced coverage feature is restricted or not.

NOTE 1:
How this parameter is used by UE at AS layer is defined in the RAN specification.

The UE assumes Enhanced Coverage is allowed unless explicitly restricted by the network for a PLMN.

Unless UE has received the Enhanced Coverage Restricted parameter from MME, UE shall be configured to not indicate to the network that it supports CE mode B if it can invoke any services (e.g., IMS voice over PS sessions) that may require the support of dedicated bearers from the network. 

The network shall ensure that the dedicated bearer establishment is only allowed to be setup when UE is not operating in CE mode B (see Annex M).
<NEXT Change>
Annex M (Normative):
Dedicated bearer interworking with CE Mode B operation

M.1
Introduction

According to TS 36.300 [5], UE may support two type of enhanced coverage modes for LTE (CE mode A, CE mode B) where enhanced coverage mode A is mandatory for a bandwidth reduced low complexity (BL) UE. However, CE mode A or A+B can be supported by any category of UE (e.g. Cat. M1 UEs with MTC applications, but also smartphones e.g. to enable the subscriber to still receive some services in bad radio conditions).
With CE mode B, the extended coverage (or bad coverage) relies on UL and DL data transmission repetition over the radio interface and correspondingly NAS timers at the UE and MME have been extended for a UE operating in CE mode B. Coverage conditions with CE mode B result in low throughput and long setup delay and it is not meant for services required stringent QoS requirements like VoLTE as long setup delay or setup failure cause bad user experience. Therefore, it is important that dedicated bearer establishment for UE operating in CE mode B shall be rejected by the network to avoid any unpredictable service behaviour.

M.2
CE mode B handling for UE starting in ECM-IDLE (Mobile Terminated)

The MME identifies the requested service based on parameters such as APN, QCI, ARP, Paging and Service Information IE received in the Downlink Data Notification, Create Bearer Request, Update Bearer Request from the SGW, as per existing procedure and principles. The MME then determines, for a UE authorized to use coverage enhancements, whether the requested service is permitted or not in enhanced coverage, based on operator policies.
If the UE is reported to operate in CE mode B, and the requested service is not permitted to be used in CE mode B (e.g. VoLTE call), the MME rejects the Downlink Data Notification with a new cause indicating that the service cannot be provided in the current UE coverage.
The following figure M.2-1 shows how dedicated bearer establishment is being rejected for UE operating in CE mode B.
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Figure M.2-1: CE mode B handling for UE starting in ECM-IDLE 

1.
Following the Network Triggered Service Request procedure as defined in section 5.3.4.3, MME receives a Downlink Data Notification from S-GW (see step 2a of Figure 5.4.4.3-1).

2.
In additional to the procedure defined in section 5.3.4.3, if the UE has been authorized to use coverage enhancements, the MME may use the paging policy indication, APN, ARP, QCI and operator policy to determine whether the requested service is permitted or not in enhanced coverage. 

3. 
See step 3a of Figure 5.4.4.3-1 with the addition of an indication of CE mode B is restricted when MME determines that UE shall not be paged in the enhanced coverage.

4.
See step 4a of Figure 5.4.4.3-1 with the addition that if CE mode B restricted information is received then eNB will not invoke any paging procedure related to enhanced coverage.

5.
UE responds to paging and invokes the Service Request Procedure as defined in section 5.3.4.1.

6.
See step 2 of Figure 5.3.4.1-1 with the addition of an indication of the CE mode that UE is currently operating.
7a. If the requested service is not permitted in CE mode B and UE is currently operating in CE mode B, MME immediately rejects the Network Trigger Service Request with DDN failure indication (new cause indicating that the requested service cannot be provided in the current UE coverage).

7b.
If UE is operating in CE mode A or not in any CE mode, then MME continues with normal call setup procedure (see step 4 of Figure 5.3.4.1-1). In addition, if the requested service is not permitted in CE mode B, the MME indicates to the eNB that it shall not allow this UE to switch to the CE mode B until further informed by the MME.
8. 
Dedicated bearer activation procedure is performed as required, (see section 5.4.1).

9.
At some time later, MME receives Delete Bearer Request for the dedicated bearer that is established in step 8 (see step 3 a of Figure 5.4.4.1-1).

10. See step 4c of Figure 5.4.4.1-1 with the addition of the "CE mode B is not restricted" indication from MME to eNB if MME determines that there is no other dedicated bearer established that restricts the UE to operate in CE mode B.

11. If eNB receives the "CE mode B not restricted" indication from MME in step 10, eNB is no longer restricting the UE to switch to CE mode B of operation. The network performs the rest of the bearer deactivation as described in section 5.4.4.1.

M.3
CE mode B handling for UE starting in ECM-IDLE (Mobile Originated)

For Mobile Originated handling, the eNB reports to the MME the CE mode the UE is currently operating in, i.e. in the S1AP Initial UE Message. This allows the MME to determine, for a UE entering the connected state, whether the UE currently operates in CE mode A or CE mode B. The MME may identify the requested service based on the RRC Establishment cause IE in the S1AP Initial UE Message (see subclause 9.2.1.3a of 3GPP TS 36.413 [xx]). For example, the may use the establishment cause mo-VoiceCall for mobile originating MMTEL voice calls (see 3GPP TS 36.331 [xx]). 

If the UE is reported to operate in CE mode B, and the MME can determine that the requested service is not permitted to be used in CE mode B, the MME rejects the UE NAS request immediately, e.g. a NAS Service Request.

If the MME cannot identify the requested service yet (e.g. the UE does not support the mo-VoiceCall RRC establishment cause), the MME proceeds with the NAS Request. The MME will then receive subsequently a Create Bearer Request from the PGW, e.g. for a VoLTE call, and the MME then proceeds as specified for MT services for a UE already in ECM connected state (see subclause M.4).

M.4
CE mode B handling for UE starting in ECM-CONNECTED (Mobile Terminated)

The MME determines, for a UE authorized to use CE mode B, whether the requested service is permitted or not in enhanced/CE mode B coverage, based on operator policies, as per the procedure shown in section M.2. 

If the service is not permitted to use CE mode B, the MME includes a new indication in the S1AP signalling sent to the eNB to establish or modify bearers, e.g. in the S1AP E-RAB Setup Request message, that the eNB shall reject the S1AP request (and not send any embedded NAS PDU to the UE) if the UE is currently operating in CE mode B.

eNB rejects the S1AP request if the UE is currently operating in CE mode B, with a new cause indicating to the MME that the UE is operating in CE mode B. The MME then rejects e.g. the Create Bearer Request or Update Bearer Request received from the PGW. 
The MME shall be able to disallow and re-allow the use of CE mode B during the lifetime of the S1 connection (e.g. when the MME establishes or releases the dedicated bearer for a VoLTE call).

The following figure M.4-1 shows how CE mode B handling for UE starting in ECM-CONNECTED.
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Figure M.4-1: CE mode B handling for UE starting in ECM-CONNECTED 

1. UE is in ECM Connected mode.

2. Dedicated bearer activation procedure is performed, see step 3 of section 5.4.1.

3-4. See step 3 and 4 of section 5.4.1 with the addition that MME includes CE Mode B is restricted indication to eNb if MME determines that this service is not allowed for UE operating in enhanced coverage. 

5a/6a.
If CE Mode B is restricted as indicated from MME in step 4, eNB indicates bearer setup response failure if UE is currently operating in CE mode B.

5b/6b. If CE Mode B is restricted as indicated from MME in step 4 and UE is not currently operating in CE Mode B then eNB responds with a normal indication (see step 7 of Figure 5.4.1-1) and continue with the bearer activation procedure. eNB shall not allow this UE to operate in CE mode B until it is further informed by MME that CE mode B is no longer restricted or UE moves back to ECM-IDLE.

M.5
CE mode B handling for UE starting in ECM-CONNECTED (Mobile Originated)

For MO case and a UE in ECM connected state, the MME receives a GTP-C Create Bearer Request from the PGW as shown in Figure M4-1 so the same solution as for UE in ECM-Connected state for MT can be applied.

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