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1. Introduction 
For the paging on the Rel-13 MTC, a series of LS have been exchanged between RAN1, SA2 and RAN2([1]R1-145454=R3-150008,[2]S2-150697=R3-150344,[3]R1-150924=R3-150503,[4]R2-151786=R3-150922). This contribution discusses the impact on RAN3.
2. Discussion

2.1 Rel-13 UE Radio Capability for Paging for low complexity UE and UE in enhanced coverage
RAN1 [3] and RAN2 [4] have agreed that the UE Radio Capability is required for the paging of the Rel-13 Low Complexity UE and UE in enhanced coverage.
It has been observed that this Rel-13 UE Radio Capability for Paging can be added in the existing UE Radio Capability for Paging IE which has no additional RAN3 impact, as the content of the container will be defined by RRC.
	9.2.1.98
UE Radio Capability for Paging

This IE contains paging specific UE Radio Capability information.
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UE Radio Capability for Paging
M

OCTET STRING
Includes the UERadioPagingInformation message as defined in 10.2.2 of TS 36.331 [16].



Proposal 1: it is proposed to decide that there is no addition impact on RAN3 spec on the adding of Rel-13 UE Radio Capability for Paging, because the existing UE Radio Capability for Paging IE can be reused as it is in RAN3 spec.
2.2 eNB knowledge of the required amount of coverage enhancement for Paging and corresponding cell id.
RAN1 [3] had also agreed that the information of the UE’s coverage situation is required for the paging of the Rel-13 MTC UE. RAN2 [4] has further agreed to have corresponding cell ID together with the information of the UE’s coverage situation (e.g. the UE’s enhanced coverage level).
The implementation of the UE’s coverage situation (e.g. the UE’s enhanced coverage level) and the corresponding cell ID, is for sure that they will be in the PAGING message.

However, the implementation of the UE’s coverage situation (e.g. the UE’s enhanced coverage level) that to be sent to the MME, can have some options:

Option 1) the information of the UE’s coverage situation as an UE Radio Capability:

Opt 1-1) to be included in the existing UE Radio Capability for Paging IE


Opt 1-2) to be included in a new UE Radio Capability for Paging 2 IE
Option 2) defined in NAS message
Option 3) in UE CONTEXT RELEASE COMPLETE message with a new IE which has an OCTET STRING and the content of the UE’s coverage situation is defined by RRC.
Observation1: Since the UE’s coverage situation is not an UE capability, the Option 1(defined in NAS message) is excluded.
Observation2: Since the UE’s coverage situation is a pure radio situation, the Option 2(as an UE Capability) is excluded.

Proposal 2: It is proposed to add a new IE as a OCTET STRING in the UE CONTEXT RELEASE COMPLETE message, with the content of the UE’s coverage situation defined by RRC.
Regarding the corresponding Cell ID, the current UE CONTEXT RELEASE COMPLETE message has already the User Location Information IE, which is used for the location base charging purpose therefore the MME does not store it. Since the information for the Rel-13 MTC paging purpose will need to be stored in the MME, there are two possible alternatives to realize.
Alternative 1: reuse the existing User Location Information IE and further add a requirement in MME to store such information for the Rel-13 MTC paging purpose.

Alternative 2: add new IE (e.g. User Location Information for Paging IE)
Both alternatives work without backward compatibility issue. It is slightly preferable to take alternative 2 as it is cleaner for the Rel-13 MTC paging purpose.
Proposal 3: It is proposed to add a new IE as a User Location Information for Paging (CGI + TA) in the UE CONTEXT RELEASE COMPLETE message.

2.3 Paging Cancel
The paging cancellation is seen not needed provided that the paging repetition in the eNB would have already finished when the UE respond to one of the eNBs. This assumption is based on an implementation that relevant eNBs send to the air interface soon when it receives the S1AP Paging message. 
It may be worth considering further the paging optimization by a way that the MME send paging message to each eNBs where the UE may be located, with a timing-shifting information, For example in the Paging message sent to the first eNB where the UE was last connected, indicate timing-shifting as “0” which means to send out the Paging to the air interface immediately. In the Paging message to different eNBs e.g. eNBs around the first eNB, the timing-shifting information can be “200ms”, “300ms” etc. which means Paging message can be sent to the air 200ms, 300ms after the eNB has received from S1AP.
If the paged UE reply to the first eNB, the MME can then send Paging Cancel message to other eNB to stop paging attempt.
Proposal 4: It is proposed to introduce the Paging Time Shift information in the S1AP PAGING message.  It is also proposed to introduce a Paging Cancel message 
3. Conclusion and proposal

This Contribution discussed the relevant impact on RAN3 spec for the Paging of the Rel-13 Low Complexity UE and UE in enhanced coverage
Proposal 1: it is proposed to decide that there is no addition impact on RAN3 spec on the adding of Rel-13 UE Radio Capability for Paging, because the existing UE Radio Capability for Paging IE can be reused as it is in RAN3 spec.
Proposal 2: It is proposed to add a new IE as a RRC Container in the UE CONTEXT RELEASE COMPLETE message, with the content of the UE’s coverage situation defined by RRC.

Proposal 3: It is proposed to add a new IE as a User Location Information for Paging (CGI + TA) in the UE CONTEXT RELEASE COMPLETE message.

Proposal 4: It is proposed to introduce the Paging Time Shift information in the S1AP PAGING message.  It is also proposed to introduce a Paging Cancel message 
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