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1. Introduction

RAN2 has now made a decision not to pursue the Msg2 based solution in this release [1]. RAN2 also indicates that a DL data size IE in the S1 paging message is from their perspective “sufficient”.

This document considers the implications of this decision for RAN3 and makes a small proposal for change of the baseline CR [2].
2. Discussion of paging related aspects
Paging message details

We understand that SA2 is still working (as indicated in their previous LS) on how the packet size is known to the MME in the various use cases covered by MT-EDT. The RAN2 LS [2] does not add significantly to this in the sense that it is obvious that data size should be sufficient for the eNB to decide to trigger paging with MT-EDT indication; the open issue is whether this could always be guaranteed from the CN side, or whether other inputs could be taken into account at the CN.
In order to make progress, and with the expectation that SA2 will move in the above direction, it seems sensible to change the baseline CR so that it is assumed that DL data size can always be provided by the MME. If this assumption turns out to be incorrect, SA2 should eventually clarify, and RAN3 can re-align as needed.

With this, we propose to remove all editor’s notes on the topic and simply keep an FFS on the IE range itself – which can be further confirmed as RAN2 firms up this aspect.

Proposal 1: Remove editor’s notes and assume that SA2 will enable DL data size to be known at the MME.

Regarding the range of DL data size, we understand that from RAN2 perspective, there is no limit except for that imposed by the UE capability. For example, for cat M2, the maximum number of bits in a TTI is 4008 (see TS 36.308). Since the MME does not make the MT-EDT decision, the signalled size could in general be larger than supported at the radio level.
One open point is whether the MME is able to do some pre-filtering (because the signalled maximum is close to the maximum radio capability, so no IE is sent if larger, and hence eNB will not trigger MT-EDT); or whether the maximum signalled size is set to be much larger than the radio capability, at least in this release. From a future proofing point of view, it may make sense to follow this latter approach, but both are feasible.
Proposal 2: RAN3 should discuss how to set the maximum data size, but this should be at least > 4008 (in the TP we set this to 4095 but maintain the FFS).

This point also serves as a reminder that in general the MME cannot know that EDT is triggered since the decision is taken in the eNB (regardless of how small the packet size is). For this reason, it would make sense to extend the existing EDT Session IE in the INITIAL UE MESSAGE to cover the MT-EDT use case, as the MME can optionally use this to prioritize handling. If so, the current procedural text may benefit from a slight modification as it currently is written with MO-EDT in mind.
Proposal 3: Update the procedural text for the EDT Session IE to make it EDT-generic.

Finally, there was also some discussion on the procedural text related to reception of the DL data size. The current wording (“may, if supported, use it to decide”) does not make sense, since “may” and “if supported” effectively overlap in meaning. With this, removal of either is recommended. We have a slight preference for removing “may” and adding “shall”, because an eNB that supports the MT-EDT functionality “shall” use this IE to make the decision on whether to initiate the MT-EDT procedures.
Proposal 4: Change the procedural text on the Data Size IE towards a “shall, if supported” formulation.

3. Other open aspects in RAN3
With the decision in RAN2 to adopt the Msg4 approach, the signalling flow becomes virtually the same as MO-EDT, except for the initial paging-associated procedures. This is shown in Figs 1 and 2 below respectively for CP-CIoT and UP-CIoT.
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Figure 1: MT-EDT for CP Optimization on message 4
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Figure 2: MT-EDT for UP Optimization on message 4
The flows shown require no additional high-level functionality in S1AP compared to MO-EDT, beyond that already discussed in the previous section. 
Observation 1: Besides the paging aspects, the msg4 solution for MT-EDT is already supported by existing S1AP signalling.
It is worth considering aspects related to the eNB decision to release or setup the RRC connection.

In CP-CIoT, the UE may also send MO data and/or RAI in step 9. With this, the MME can decide in step 11 whether to include an End Indication IE. In fact, since this is two-valued, the MME can already use it to indicate to the eNB that further transactions are expected. Alternatively the MME can use the Pending Data Indication IE for this purpose. Either IE should prompt the eNB to setup the RRC connection. Hence no new functionality seems needed.
In UP-CIoT, the UE may send any pending data and/or the AS RAI in the RRCConnectionResumeRequest. The eNB may take this into account, but anyway it needs to proceed with the S1AP UE Context Resume procedure in order to resume the user plane tunnels and receive the DL data. The MME is able to include the Pending Data Indication IE in the UE CONTEXT RESUME RESPONSE, if it is aware that there is further data than that initially signalled to the eNB in step 2a (although it could be argued that either a new IE, or instead perhaps the End Indication IE is more suitable to do this).
From above, there do not seem to be any major gaps in S1 signalling for this purpose.
Observation 2: It seems already possible for the MME to indicate in the first DL message (after paging) that “further DL data” has arrived, but some fine-tuning of the specification is possible.
Based on this, it may be useful at least for the UP-CIoT case, to enable the SGW to “update” the MME – basically to indicate that further data has arrived beyond the original notification. The MME can then use a suitable notification in S1AP. However we think this is mostly an SA2 discussion, and so we propose that RAN3 can react as needed if SA2 decides to introduce such an enhancement.
Proposal 5: RAN3 to hold off further changes pending requests or progress in SA2 or RAN2.
3. Conclusion 
The following conclusions and observations have been made in this document:

Proposal 1: Remove editor’s notes and assume that SA2 will enable DL data size to be known at the MME.

Proposal 2: RAN3 should discuss how to set the maximum data size, but this should be at least > 4008 (in the TP we set this to 4095 but maintain the FFS.

Proposal 3: Update the procedural text for the EDT Session IE to make it EDT-generic.
Proposal 4: Change the procedural text on the Data Size IE towards a “shall, if supported” formulation.

Observation 1: Besides the paging aspects, the msg4 solution for MT-EDT is already supported by existing S1AP signalling.
Observation 2: It seems already possible for the MME to indicate in the first DL message (after paging) that “further DL data” has arrived, but some fine-tuning of the specification is possible.
Proposal 5: RAN3 to hold off further changes pending requests or progress in SA2 or RAN2.
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5. Text Proposal
----------------------------------------------------------------------------------------
8.6.2
Successful Operations

8.6.2.1
Initial UE Message
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Figure 8.6.2.1-1: Initial UE Message procedure

When the eNB has received

. ***skip unchanged text ***
If the EDT Session IE set to “true” is included in the INITIAL UE MESSAGE message, the MME shall, if supported, consider that the message has been received as a result of an EDT session as described in TS 36.300 [14].
8.5
Paging

8.5.1
General

The purpose of the Paging procedure is to enable the MME to page a UE in the specific eNB.
8.5.2
Successful Operation
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Figure 8.5.2-1: Paging procedure
If the CE-Mode-B Restricted IE is included in the PAGING message and the Enhanced Coverage Restricted IE is not set to restricted, the eNB shall use it as defined in TS 23.401 [11].
***skip unchanged text ***
If the Data Size IE is included in the PAGING message, the eNB shall, if supported, use it to decide whether to initiate Mobile Terminated EDT procedures towards the UE as described in TS 36.300 [14].

>>>> NEXT CHANGE <<<<
9.1.6
PAGING

This message is sent by the MME and is used to page a UE in one or several tracking areas.
Direction: MME ( eNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	UE Identity Index value
	M
	
	9.2.3.10
	
	YES
	ignore

	UE Paging Identity
	M
	
	9.2.3.13
	
	YES
	ignore

	Paging DRX
	O
	
	9.2.1.16
	
	YES
	ignore

	CN Domain
	M
	
	9.2.3.22
	
	YES
	ignore

	List of TAIs
	
	1
	
	
	YES
	ignore

	>TAI List Item
	
	1 .. <maxnoofTAIs>
	
	
	EACH
	ignore

	>>TAI
	M
	
	9.2.3.16
	
	-
	

	CSG Id List
	
	0..1
	
	
	GLOBAL
	ignore

	>CSG Id
	
	1 .. <maxnoofCSGId>
	9.2.1.62
	
	-
	

	Paging Priority
	O
	
	9.2.1.78
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.2.1.98
	
	YES
	ignore

	Assistance Data for Paging
	O
	
	9.2.1.103
	
	YES
	ignore

	Paging eDRX Information
	O
	
	9.2.1.111
	
	YES
	ignore

	Extended UE Identity Index Value
	O
	
	9.2.3.46
	
	YES
	ignore

	NB-IoT Paging eDRX Information
	O
	
	9.2.1.115
	
	YES
	ignore

	NB-IoT UE Identity Index value
	O
	
	9.2.3.47
	
	YES
	ignore

	Enhanced Coverage Restricted
	O
	
	9.2.1.123
	
	YES
	ignore

	CE-Mode-B Restricted
	O
	
	9.2.1.129
	
	YES
	ignore

	Data size
	O
	
	INTEGER (0..4095, …) (FFS)
	The unit is: bit
	YES
	ignore
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