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Abstract of the contribution: This document tries to discuss the ideas on power saving related to registration expiration interval, consideration on whether eSRVCC is needed and how to differentiate the codec selection for Category M1 UE which is capable of supporting IMS including VoLTE service.
1. Introduction
1.1 Category M1 UE is capable of supporting IMS including VoLTE service
At RAN WG2 #95bis meeting, RAN2 confirms that a conformant Rel-13 Category M1 UE can be capable of supporting IMS including VoLTE service when operating in coverage requiring CE Mode A. 
Currently, GSMA NG.108-IMS Profile for Voice and SMS for UE category M1 defines a profile that identifies a minimum mandatory set of features which are defined in 3GPP specifications that a category M1 wireless device (the User Equipment (UE)) and network are required to implement in order to guarantee an interoperable, high quality IMS-based telephony service and IMS-based and Non-Access-Stratum (NAS) based Short Message Service (SMS) over LTE radio access.
There are some scenarios of Category M1 supporting IMS including VoLTE, e.g. Emergency communication panels are widely used in a variety of scenarios, including fire alarm trigger panels, urban and highway emergency assistance communication panels, and elevator emergency call systems.
1.2 Difference analysis

There are obviously some difference between MTC supporting IMS including VoLTE and Human-to-Human communication (i.e. individual communication using mobile phone/smart watches), e.g. different requirement on power consumption/ battery life, whether it’s constant communication, different traffic model, whether low device unit cost is required etc.
Below are some potential issues in mind where there maybe different requirements between Category M1 UE supporting VoLTE and individual communication.
1.3 Current procedure for individual IMS services

1.3.1 registration
Currently, there is a registration expiration interval value in the UE for registration procedures; the S-CSCF might decrease the duration of the registration in accordance with network policy; the UE shall store the expiration time and act accordingly. 
Periodic application level re-registration is initiated by the UE either to refresh an existing registration or in response to a change in the registration status of the UE.
Below are some text cited from TS 24.229 for information:
· On sending an unprotected REGISTER request, the UE shall populate a header field for a registration expiration interval value of 600 000 seconds as the value desired for the duration of the registration. 
· The registrar (S-CSCF) determine the duration of the registration by checking the registration expiration interval value in the received REGISTER request. Based on local policy, the S-CSCF may reduce the duration of the registration or send back a 423 (Interval Too Brief) response specifying the minimum allowed time for registration. The local policy can take into account specific criteria such as the used authentication mechanism to determine the allowed registration duration. 
· On receiving the 200 (OK) response to the REGISTER request, the UE shall store the expiration time of the registration for the public user identities found in the To header field value.
That is, UE is able to populate a registration expiration interval value when registration, and the network side (i.e. S-CSCF) can reduce the duration based on local policy.
Issue 1: Considering that some of the devices (e.g. fire alarm trigger panels and elevator emergency call systems) require low power consumption and the communication is not constant, longer registration expiration interval may be needed.
1.3.2 eSRVCC
According to existing specification (i.e. TS 23.237, TS 24.237), ATCF can decide whether to include itself during registration for access transfer of sessions according to operator policy e.g. based on the access type over which the registration request is sent.
Below are some text cited from TS 23.237/24.237 for information:
TS 23.237  5.3.4.2
ATCF inclusion

The following implementation methods could be used to determine if the ATCF should be including itself during registration:

-
If UE is roaming, based on the roaming agreement (e.g., home operator also support SRVCC enhanced with ATCF in SCC AS and HSS).

-
Based on local configuration (e.g. if operator always deploys IBCF, MGCF etc. with media anchor for inter-operator calls).

-
Based on registered communication service and media capabilities of the UE.

-
Based on the access type over which the registration request is sent.
NOTE:
If the ATCF decides not to include itself during registration, it will not be possible to use the ATCF enhancements during and after the registration period.
TS 24.237  6.5.2
Registration related procedures in the ATCF

Upon receiving a SIP REGISTER request originated by a UE, the ATCF shall:

1.
if ATCF decides to include itself for access transfer of sessions according to operator policy: 

NOTE 1:
An example of the operator policy is that the ATCF is included in the signalling path only when the UE registers over the E-UTRAN, UTRAN or GERAN access networks.
Issue 2: Considering that some of the devices (e.g. fire alarm trigger panels and elevator emergency call systems) that are low mobility, low cost and with low traffic, service continuity is not necessary. So the inclusion of ATCF can be omitted.
1.3.3 Codec Selection
Different voice codecs offer different levels of compression, quality, processing delay, complexity etc. For example, the codec rate, packet time, frame aggregation, etc may have impact on the coverage of the VoLTE in eMTC. So The network may need to have the capability to select the prefer codec based on access type.
Issue 3: Considering the difference on coverage / bandwidth / implementation complexity, it is proposed that the network can distinguish the codec used by Category M1 UE and individual communication devices (e.g. Mobile Phone).
2. Discussion

Regarding issue 1, although the S-CSCF may reduce the duration of the registration or send back a 423 (Interval Too Brief) response specifying the minimum allowed time for registration based on local policy e.g. by taking into account specific criteria such as the used authentication mechanism or the access type of network. However, the S-CSCF can not manage to set different duration if the possible criteria are the same, e.g. when the authentication mechanism and the access type of network for mobile phone and fire alarm trigger panel are the same. Fire alarm trigger panel may prefer much longer registration expiration interval to achieve power saving purpose.
Regarding issue 2 and 3, the access type for Category M1 UE and individual communication devices are the same, so it is impossible to fulfill the different requirements.
There are some proposals in mind which can fulfill the power consumption requirement:
Solution 1. Add a device type / user group parameter for distinguishing Category M1 UE and Mobile phone etc., which can be stored as part of the subscription data in HSS; or
Solution 2. Add registration expiration interval parameter which can be stored as part of the subscription data in HSS; or
Solution 3. The UE populate a header for device type when sending REGISTER; or
Solution 4. For MO only scenario, the UE does not perform any registration procedures before MO service. The S CSCF performs normal (unregistered) originating service invocation for the incoming request; or
Solution 5. Add a new access type for distinguishing Category M1 UE and current LTE for individual communication.
Below is the evaluation of the above solutions:

	
	Reduce network signaling load
	Impact on UE
	MT scenario apply
	Power saving
	eSRVCC
	Codec selection

	Solution 1
	No
	No
	Yes
	Yes
	Yes
	Yes

	Solution 2
	Yes
	No
	Yes
	Yes
	No
	No

	Solution 3
	No
	Yes
	Yes
	Yes
	Yes
	Yes

	Solution 4
	Yes, the load from periodic re-registration signaling is reduced, but there is load on the Cx interface due to the downloading of unregistered subscriber profiles.
	Yes
	No
	Yes
	No
	No

	Solution 5
	No
	No
	Yes
	Yes
	Yes
	Yes


3. Proposal
It is proposed to discuss the potential issues mentioned above and figure out a possible solution for these issues. Related solution will be prepared next meeting based on discussion.
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