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1. Introduction

RRC Connection setup procedure has been discussed in several RAN2 meetings. The procedure is illustrated in Figure 1. Following are main issues to decide RRC Connection setup procedure from review of the procedure.
Issue 1. RRC Connection Request contents and relation of following uplink RRC message (i.e. message5)
Issue 2. Timing relation between RRC message and NAS message 
Issue 3. Functionality of RRC Contention Resolution

Issue 4. Message behaviour and contents after NAS response at eNB
These four issues are related each other. However, in order to have clear view, this document discusses these issues separately.
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Figure 1: RRC Connection setup procedure outline
2. Discussion
2.1.  RRC Connection Request contents
As discussed in Kobe meeting on [1], RRC Connection Request may include following parameters for normal call setup to send complete message once. If this behaviour is agreed, the procedure will be simple because of no following uplink RRC message.
· NAS ID (i.e. S-TMSI (32bit))
· NAS info like service type, service request and KSI (8bit)

· Security related parameter (e.g. MAC-I) (16-32bit)

· PLMN Identity index for network sharing (2bit)

· CRC (16-24bit)
However, other scenario to use RRC connection setup procedure should be considered as follows: 
· Attach procedure

· IMSI (under 60bit) is required to identify UE. But, it’s difficult to include IMSI in RRC Connection Request, in case UE radio condition is low.
· Tracking area update procedure

· Old tracking area id (8bit or longer?) would be required in addition to S-TMSI in old tracking area, if S-TMSI is not unique in PLMN. Therefore, it’s difficult to include all information, in case UE radio condition is low.
· MBMS_RRC_CONNECTED state transition procedure for SC-MBMS (Single Cell-MBMS)
· NAS ID may not be required, if authentication is not required.
It’s not good to change procedure based on UE radio condition, since this requires additional behaviour and test scenario. In addition, attach procedure and tracking area update procedure are not time critical procedure. Therefore, it’s better to avoid inclusion on IMSI in attach procedure and old tracking area id in addition to S-TMSI in tracking area procedure. Those IDs are transmitted later (i.e. on message5 in Figure 1). To support contention resolution without UE ID, random ID could be used for this purpose as proposed in [2]. 
For MBMS_RRC_CONNECTED, in order to decide contents of RRC Connection Request, first question would be whether contention resolution is required or not. To transmit NACK for SC-MBMS, dedicated resource won’t be required, since same signal is transmitted from several UEs. Then, no contention resolution is required. However, if CQI reporting which is similar to CQI reporting in unicast is required, contention resolution should be used to allocate dedicated resource. RAN2 agreement in Kobe meeting states that dedicated feedback channel (ACK-NACK & CQI) identical to unicast case. Therefore, it could be assumed that contention resolution is required for MBMS_RRC_CONNECTED as well as other RRC connection procedure. CQI reporting for SC-MBMS transmission is basically only useful, when limited number of UEs join the SC-MBMS. Therefore, short random ID would be enough for contention resolution for SC-MBMS because of low collision probability. In addition, it’s better to inform eNB of services which UE has interested in at early stage, since eNB can allocate resource at RRC Contention Resolution to fit the service. Therefore, it’s proposed to send short Random ID and MBMS service ID like TMGI on RRC Connection Request.
Proposal:
· For attach procedure and tracking area update procedure, Random ID is always used on RRC Connection request. Required NAS info (i.e. TMSI for attach procedure) is sent at message5.
· For MBMS_RRC_CONNECTED state transition procedure, short Random ID and MBMS service ID are transmitted by RRC Connection request. No MBMS service information is sent at message5.
2.2.  Timing relation between RRC message and NAS message
As illustrated in Figure 1, three cases are considered to decide timing relation between RRC message and NAS message. 
Alt.1: NAS message are exchanged between step3 & 4
· Contention is resolved after NAS response
Alt.2: NAS message are exchanged in parallel with step4  (& 5). (step5 might not exist)
· Contention is resolved at early stage
Alt.3: NAS message are exchanged after step5
· Contention is resolved at early stage
Based on discussion in section2.1, attach procedure and tracking area update procedure have to be supported by Alt.3. Normal call setup procedure and MBMS_RRC_CONNECTED state transition procedure could be supported by Alt.1 or Alt.2. It’s proposed to support Alt.2 by following reason.
· It’s better to solve contention resolution at early phase, since NAS message response delay (i.e. S1 I/F delay and MME delay) is difficult to be assumed.

· The procedure can be similar among call setup procedure, attach procedure, tracking area update procedure, and potentially MBMS_RRC_CONNECTED state transition procedure from UE perspective. 
Proposal:

· For attach procedure and tracking area update procedure, NAS message are exchanged after step5
· For normal call setup procedure and MBMS_RRC_CONNECTED state transition procedure, NAS message are exchanged in parallel with step4  (& 5).
2.3.  Functionality of RRC Contention Resolution and the response
Several usages could be considered on RRC Contention Resolution as follows. 
Alt.a: Only Contention Resolution is performed (i.e. no RB and physical resource allocation)

Alt.b: SRB is established with physical resource (e.g. for CQI reporting)

Alt.c: SRB and limited RAB (e.g. default IP bearer) are established
As discussed in section2.1 and 2.2, message5 is necessary for attach procedure and tracking area update procedure. To allocate resource for message5, Alt.b or Alt.c may be preferable, since no additional message is required. For MBMS_RRC_CONNECTED state transition procedure, we proposed to send required information on RRC Connection request in section2.1. Then, eNB could allocate resource to UE at this timing. Therefore, it’s also beneficial to support Alt.b or Alt.c for MBMS_RRC_CONNECTED state transition procedure as well. For normal call setup procedure, benefit to support Alt.b or Alt.C is radio utilization of message transmission after NAS response. On the other hand, drawback is to allocate potentially unnecessary resource. However, the drawback is not big, since eNB can control the resource allocation based on eNB radio scheduling function. Therefore, it was proposed to support at least Alt.b. Whether to support Alt.c or not would be topic, when we have more whole picture is seen on SAE radio bearer and SAE access bearer design.
To setup SRB, RRC CONNECTION CHANGE COMMAND, which associates RRC CONNECTION CHANGE COMPLETE, would be used based on current RRC stage3 draft[3]. Therefore, message5 in Figure 1 would be RRC CONNECTION CHANGE COMPLETE. It was agreed that RRC CONNECTION CHANGE COMPLETE can carry NAS message. Then, RRC CONNECTION CHANGE COMPLETE would be used to transfer NAS info for attach procedure and tracking area update procedure.
Proposal:

· Alt.b is supported for all RRC connection setup procedures. 

· Message5 in Figure 1 is response message to RRC Contention Resolution

2.4.  Message behaviour and contents after NAS response
After NAS response from CN, following parameters are possible contents as configuration.
· AS security configuration: security algorithm, FRESH for integrity protection, and so on.
· RAB configuration: RAB setting based on negotiated QoS
In our understanding, RAB configuration is necessary to wait for NAS response, since this is decided base on user subscription. However, AS security configuration may not be necessary to wait for NAS response, since security algorithm are decided by UE and eNB capability and FRESH is generated by eNB. Therefore, following alternatives could be considered.
Alt.i: Both AS security configuration and RAB configuration are performed by one message after NAS response 
Alt.ii: AS security configuration and RAB configuration are performed by different messages after NAS response
Alt.iii: AS security configuration is performed before NAS response on RRC Contention Resolution and message5. RAB configuration is performed after NAS response
The simplest approach is to support Alt.i. However, as argued in RRC CC, operator may wish to hide RB configuration. Therefore, Alt.ii or Alt.iii is required. To support Alt.ii without additional, there is a proposal to send enciphered message and ciphered message in sequence. However, this leads additional UE complexity. Therefore, it’s better to support Alt.iii.
Proposal:

· Alt.iii is preferable for AS security configuration and RAB configuration. The feasibility should be checked with SA3.

3. Conclusion
This document discusses several issues on RRC connection setup procedure. We propose that RAN2 discusses contents of section2, and agree proposals. We also illustrates normal call setup procedure, attach procedure, tracking area procedure, and MBMS_RRC_CONNECTED state transition procedure in Annex based on proposal in section2.
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Annex: Procedures
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Figure 2: Normal call setup procedure

[image: image3.emf]UE eNB CN

1. Random Access Preamble

2. Random Access Response

3. RRC Connection Request

(Random ID)

4. RRC CONNECTION CHANGE COMMAND

(SRB configuration)

5. RRC CONNECTION CHANGE COMPLETE

(NAS info)

6. DL INFORMATION TRANSFER

(NAS info)

NAS message

NAS message


Figure 3: Attach procedure and Tracking area update procedure
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Figure 4: MBMS_RRC_CONNECTED state transition procedure
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