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1 Introduction

This paper discusses the contents of the initial uplink message. The main aim of the paper is to estimate the size of this message, which is relevant for the discussion on the initial access procedure.

2 Discussion
2.1 Introduction

In this paper we investigate the contents of the initial uplink message, which may include both AS & NAS- signalling. The main aim is to identify a message contents that covers the most important idle to active transitions and can still be contained in the so called message (3) in the initial access procedure.

The main idle to active transisiton scenario considered in this paper can be characterised as follows:

· Uplink/ downlink data to transfer i.e. ‘service request’ re-activating all previously established SAE-bearers

· Uplink signalling to transfer i.e. TA update
· No user data included

Note
IMS service establishment is assumed to be preceeded by connection establishment. Non- IMS service establishment involves the transfer of additional information, but is not a target scenario

2.2 Initial uplink message, contents & size
The following table provides a description of the contens of a combined initial uplink message, including the AS- and NAS-information that needs to be signalled in the target scenarios. The table also shows which node(s) uses an information element and includes an estimate of the size

Initial uplink message, combined
	Information Element/Group name
	Need
	ENB
	MME
	Bits
	Comment

	RRC connection request
	
	
	
	2
	CCCH message type

	P-TMSI
	MP
	+
	+
	32
	Initial UE identity

UMTS: 32b for P-TMSI

	TA identity
	MP
	+
	+
	16
	Needed to have a globally unique initial UE identity

UMTS: 16b for Location area code (LAC),  8b for Routing area code (RAC)

	PLMN identity
	MP
	+
	+
	25
	Needed to have a globally unique initial UE identity and for routing purposes. Also relevant in case of network sharing i.e. multiple PLMN identities.
UMTS: 25 bit for PLMN identity (12b for MCC, 8 or 12b for MNC, 1 bit for MNC size)

	MME identity
	MP
	+
	+
	0
	Needed for routing purposes

Assumed to be covered by the P-TMSI, similar to the NRI in UMTS

	Initial measurement info
	MP
	+
	-
	6
	CQI of the current cell

	Initial UE AS capabilities
	MP
	+
	-
	12
	Only the most essential capabilities, required for connection establishment

May not be needed in case the MME stores this information for idle mode UEs, assuming none of these capabilities may change while in idle

	Establishment cause
	MP
	+
	+
	5
	The use of this IE is FFS, depending on the scenarios to be covered

	Service request
	
	
	
	2
	Short message type assumed i.e. this integrated message can only include limited number of NAS messages

	UE identity
	MP
	-
	+
	0
	Covered by information in the AS-part of the message i.e. P-TMSI, TA identity, PLMN identity


	NAS Integrity check information
	MP
	-
	+
	36
	For this initial uplink message, the NAS integrity is assumed to also cover the AS-part of the message

The indicated size includes a 4 bit message sequence nr as we have for UMTS today

	Service context status
	MP
	-
	+
	16
	Provides an overview of the UE’s active PDP contexts. Used to re-synchronise mismatches between UE and MME/ UPE due to local release

Needed if we assume to re-activate all active contexts

	Service context info
	NA
	
	
	0
	An indication of which PDP context triggered the message. Enables aGW to decide which IP connectivity service to re-activate
Selective re-activation is assumed not to e needed

	TOTALS
	
	
	
	152
	


In case of a TA update, the NAS information contained in the message is similar in size as shown by the following table:
	Information Element/Group name
	Need
	ENB
	aGW
	Bits
	Comment

	TA updata
	
	
	
	2
	Short message type assumed i.e. this integrated message can only include limited number of NAS messages

	Update type
	MP
	
	
	4
	As defined in 24.008

	UE indentity
	MP
	
	
	0
	Covered by information in the AS-part of the message i.e. P-TMSI, TA identity, PLMN identity

	NAS Integrity check information
	MP
	
	
	36
	For this initial uplink message, the NAS integrity is assumed to also cover the AS-part of the message

The indicated size includes a 4 bit message sequence nr as we have for UMTS today

	Service context status
	MP
	
	
	16
	Provides an overview of the UE’s active PDP contexts. Used to re-synchronise mismatches between UE and MME/ UPE due to local release

Needed if we assume to re-activate all active contexts

	Sub-total
	
	
	
	58
	Similar to the Service Request case


Note 1
Our assumption is that we are able to transfer approximately 76 bits in message (3) when 2 HARQ retransmissions are used, see [2]
It may be possible to reduce the size of the initial message a little further e.g. by efficiently encoding the PLMN identity and the TA code (e.g. by reference to system information), by omitting the initial UE AS capabilities by reducing the size of the integrity check info and by omitting the Service context status.

Note 2
In our understanding the Service context status only optimises the signalling for the unlikely case of a context mismatch (which can also be resolved during SAE bearer establishment)
The mentioned options may result in a size reduction of around 83 bits, which would suggest that is seems possible to transfer the combined initial uplink message as initial access message (3).
2.3 Further considerations
It is noted that our analysis assumes that information needed by AS & NAS need not be duplicated i.e. there is a truely combined message. This is not only a layering violation, but it also requires that both AS & NAS are able to decode the information (while currently AS applies ASN.1).

In scenarios other than the indicated ones it will defenitely not be possible to include all AS & NAS information in message (3) i.e. there is a need for an alternative mechanism.

The above drawbacks are considered to be acceptable, when noting the possible gain. Hence, we propose to adopt the option of transferring a combined initial uplink message as message (3) provided that we can cover the most frequent/ typical scenarios 
3 Conclusion & recommendation
In this contribution we have shown that for most of the idle to active transitions the size of the combined initial uplink message should be around 70 bits. Based on this, we suggest RAN2 to consider the following proposal:

· To adopt the option of transferring a combined initial uplink message as initial access message (3)
If RAN2 agrees the above proposals, Samsung will be happy to prepare a proposal for capturing this in the RAN2 TR/ TS.
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