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1 Introduction

Ran2 has previously discussed the possibility of what was often referred to as “combined Service Request and RRC connection request”.   Concerns were raised about the future extensibility of such a mechanism.   This contribution looks what should be message 3.
2 Discussion
While in some ways it could be seen as a merger of Service request and RRC connection request, the main motivation for such a discussion in our mind was to avoid delays by strictly and unnecessarily sticking to protocol layering where it is not critical.

There are several issues to consider on this topic:

1) What is the real size of message 3 and its relationship with delay in sending msg 3 (in other words, to number of HARQ retransmissions).  This is something that RAN1 should provide input on.
2) What is the minimum information needed in msg 3 for RRC connection request

3) What additional information can be included if any and if so, what is the most useful information?

Of course, one has to be careful that there is enough scope for future extensions.  

And this does not in any way preclude carrying a NAS message in a subsequent message.  In fact it is expected in almost all cases unless it is seen to be not needed.
The rest of the document considers what should and could be included in msg 3.
2.1 Minimum information in msg 3

From Ran point of view, the following information is considered essential:
	# of bits
	purpose

	40 bit
	UE id (worst case) S-TMSI (extension from 32 bit
)

	4 bit
	RAN cause/priority

	24 bit?
	RAN CRC (need input from RAN1)

	4 bits
	Spare for future extension

	72 bits
	Total



It is expected that the 4 bit RAN cause value will cover the essential cases that really need to be differentiated.   The list of cause values needed are given below. 
	#
	Cause
	UE id

	1
	Arrival of UL data in RRC connected
	C-RNTI (16 bit)

	2
	Arrival of DL data in RRC connected
	C-RNTI (16 bit)

	3
	Inter-ENB handover in RRC connected
	C-RNTI (16 bit)

	4
	UL Sync in RRC connected
	C-RNTI (16 bit)

	5
	RRC “re-establishment”
	C-RNTI (16 bit) + Cell-id

	6
	Arrival of UL data in RRC-Idle
	S-TMSI (32 bits, unique)

	7
	Paging response in RRC-Idle
	S-TMSI (32 bits, unique)

	8
	Other service request causes
	S-TMSI (32 bits, unique)

	9
	NAS MM message
	S-TMSI (32 bits, not unique)

	10
	Attach with without S-TMSI
	Selected PLMN + random number (32 bits) Discussed below


In terms of the Service Request to establish the radio bearers (in other words, the Fast Idle-to-Active transition), even with this information it should be noted that it is possible to establish a connection with MME and even identify the UE context in the MME and provide enough information to identify the UE context.

The other RRC-Idle cases are not considered time critical and hence there is no motivation to establish the S1 connection at msg 3 but wait for the subsequent NAS message. 

2.2 What additional information that could be considered in msg 3

As noted above, if the RRC cause value is also provided to the MME, it is possible for the MME to distinguish the most time critical case – namely the fast Idle-to-Active transition - and it is possible to identify the UE context.  Other causes of MM establishment and Service request are not time critical and hence can be bundled together.
Additional information that is useful in the MME for the fast Idle-to-Active transition are:
	# of bits
	purpose

	16 bits
	Minimal NAS MAC (including msg seq number, as identified as sufficient by SA3).

	3 bit
	KSI

	72 bits
	Carried over from above

	91 bits
	Total



These information could also be included in msg 3 if RAN1 sees it possible based on the analysis of the message size vs delay due to number of HARQ re-transmissions,. 
2.3 Contention resolution and UE ID in message 3

This section looks at what should be used as UEid in message 3[1]:
C-RNTI for RRC connected UEs

If the UE has a valid C-RNTI (16), it should be possible to use the complete C-RNTI identity for contention resolution.

RRC connection request cases:

S-TMSI from same TA for time critical messages

If the UE has a S-TMSI(40) valid for the TA of the cell (assuming the cell only belongs to one TA), this S-TMSI will be unique and can be used for contention resolution
.   Note that in all the time critical cases, the S-TMSI is always from the same TA.  The S-TMSI is unique in the TA and there is no need to use the selected-PLMN id in addition to S-TMSI.
S-TMSI from different TA
In cases where the S-TMSI is not from the same TA, the S-TMSI needs to be combined with the TA in which it was issued to make it unique.  However, the combination of S-TMSI and TA will be too large to fit in msg3.  So it proposed to include only the S-TMSI.  This can result in a small probability of two UEs having the same S-TMSI but this is considered very rare.  Further, it is possible to identify from the cause value in the RRC connection request whether the S-TMSI is unique or not.

S-TMSI not available:
Similarly when the S-TMSI is not available, IMSI and IMEI are too large for inclusion on msg3. Possible options on what id could be carried in msg3 for these cases are as follows:

1) A Random number.  Since these procedures are not time critical, the benefit in establishing the connection to the MME before receiving a full NAS message containing the UE id should be compared with the additional complexity (not significant) and reduction in collision detection possibility.

2) The selected PLMN + random number.  Since the probability  of collision is considered quite remote, even a 29 bit random number would be more than sufficient.  While there is no immediate benefit seen in including the selected PLMN, this information is needed at the eNB anyway and it might be useful to carry it early.
Note that this means that in all these options, there is small probability that two UEs may use the same id in msg3.

In the above rare case (<10-12) that the contention is not resolved, the collision UE will not be able to receive a correctly Integrity protected NAS message.
From the above discussion, the following proposal can be made:

Proposal 1:
The following are proposed to be used as UEid in msg 3 used for resolving contention at AS level:

	UE uses C-RNTI:
	C-RNTI (16)(unique)

	UE uses S-TMSI in current TA:
	S-TMSI (40)(unique)

	UE uses S-TMSI not in current TA:
	S-TMSI (40) (not 100% unique) (to be used along with the information from cause value that the S-TMSI is from a different TA)

	UE uses IMSI/IMEI:
	Selected PLMN+random number (40)(not 100% unique)


As a consequence of this, the following are implied:
· Contents of message 3 will vary depending on the nature of access;

· The UE id should be less than or equal to 40bits;

· It is considered acceptable to not have guaranteed contention resolution at the end of msg4.

3 Summary and proposal
It is shown that a minimum of 72 bits is needed in msg 3 for AS purposes.  An additional 19 bits would provide additional useful information for MME to move the user to connected.   RAN1 input should be obtained on the impact of these additional 19 bits on the additional delay to transfer msg 3.
The following are proposed to be used as UEid in msg 3 used for resolving contention at AS level:

· CRNTI when UE is RRC connected
· S-TMSI when RRC-Idle and S-TMSI is available in UE

· Selected PLMNid and random number when S-TMSI is not available.
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5 Text proposal to draft RRC spec

5.2.4.3 Actions related to transmission of RRC CONNECTION REQUEST message
The UE shall set the contents of RRC CONNECTION REQUEST message as follows:

1>
Set the "Initial UE identity" as follows:

2> to ‘S-TMSI’, in case the UE has a valid S-TMSI ;

2> to the "Selected PLMN identity" (FFS) and ‘Random number’ (FFS), otherwise


1>
include the IE "NAS information container" in case (FFS);
1> Set the IE “Cause” as follows:

2> to xxx in case Condition 2;

The UE shall submit the RRC CONNECTION REQUEST message to lower layers for transmission on the uplink CCCH.

� If we follow the concept of keeping the scope of S-TMSI to the TA (or the equivalent TAs) as is done in GSM/UMTS, even 32 bit should be more than sufficient.   Otherwise even 40 bits may not be sufficient!


� Octet alignment should be considered on top of this number.


� Octet alignment should be considered on top of this number.


� If a cell belongs to different TA’s for one PLMN, this mechanism will not work.





