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1.
Introduction
At RAN2 #61 in Sorrento, support for synchronous RRC re-configurations was discussed. The discussion was based on R2-080762 [1]. 
An important reason to support synchronous RRC re-configuration is to support reliable and fast L1 reconfigurations, where the reconfiguration may be critical in the sense that the peers (UE & eNB) will not hear each other in case one of the peers switches from a one L1configuration to another before the other peer does the same. In the worst-case, the RRC connection to the UE could be lost. 

Both [1] and RAN2 identified that minor changes are required to support such synchronous switching. In this contribution, we take a detailed view on the required changes, and propose RAN2 to agree on these amendments to 36.331. 
2.
Discussion
Contribution [1] included detailed motivations for why it is desirable that LTE RRC supports means for synchronous RRC re-configurations. Here, we will briefly review these reasons and devote the rest of the paper to analyze the changes needed in 36.331.

2.1 Motivation
As argued in [1], the main need to support synchronous RRC reconfigurations comes from L1 reconfigurations, where reconfiguring of MIMO mode and PUCCH resources are of particular relevance. Due e.g. to HARQ feedback errors, there may be cases e.g. when the UE has not received the reconfiguration message, but the eNB assumes the UE has received the message correctly (NACK-to-ACK error). Similarly, an ACK-to-NACK error could result that the UE takes a new configuration into use, but eNB continues to schedule the UE on the old configuration. 
L1 reconfigurations can be critical in the sense that connectivity to the UE may be lost in case the peers assume different L1 configurations. While it can be argued that HARQ errors are reasonably rare, it should be emphasized that the consequences of such errors for L1 reconfiguration messages can be severe. In case the eNB cannot uniquely identify the configuration of the UE, it may result in an unnecessary release of the RRC connection. It should be noted that  L1 reconfigurations will be rather frequent: The current assumption is that a default MIMO mode (TX diversity) should be used when a UE enters RRC CONNECTED. This means that a L1 reconfiguration is needed whenever such a UE should be moved to a different MIMO mode. The MIMO configuration is also expected to be changed when link conditions change. 
It is also important to note that in case the UE rejects the RRC CONNECTION RECONFIGURATION message, then the response should be sent on the “old” configuration. Thus, the eNB cannot implicitly assume that the UE always switches to the new configuration, even if the reconfiguration message appears to have been successfully received.
It has been agreed that UEs should process RRC configuration message “directly” upon reception of the RRC reconfiguration message, one RRC procedure at a time (FIFO). The RRC message confirming the reconfiguration should be sent using the new configuration. With different UEs in the field, this means that also when no HARQ errors or RRC rejection occurs, there is uncertainty with respect to the timing when the UE takes the new configuration into use. Compared to UTRAN, there is no “activation time” that would hide the true RRC processing performance of a UE: 
To solve this timing issue, and to facilitate reconfigurations that are reliable and without interruptions, we suggested that is should be possible to request the UE to perform a dedicated Random Access procedure also for intra-cell re-configurations. The UE would then utilize the first available dedicated RA opportunity once it has successfully processed the RRC message. The new configuration would be utilized directly after the RA attempt in accordance with current RRC principles. 
This indication on the pre-allocated RA preamble would provide an indication to the eNB of the following  

1. The reception of the reconfiguration message was successful;

2. The RRC reconfiguration procedure was successful; 

3. The indication would provide exact timing of the completion of the reconfiguration. 

In our view, such an indication on RA would be very beneficial for L1 reconfigurations. 
2.2 Request for a dedicated random access attempt 
A dedicated RA can be issued in the RRC CONNECTION RECONFIGUATION message already today. However, the parameters describing the dedicated RA configuration are currently placed under IE mobilityControlInformation, as illustrated below. The presence of  IE mobilityControlInformation will trigger specific procedures related to handover including e.g. RLC Reset, PDCP re-transmissions, handover success evaluation using a timer, re-generation of ciphering parameters, etc.  For intra-cell L1 re-configurations, none of these handover-related procedures are desired or needed. 
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We therefore suggest that the dedicated RA parameters are moved under the IE radioResourceConfiguration, such that a dedicated RA procedure can be issued using the RRC CONNECTION RECONFIGURATION message without issuing any handover-specific procedures. 

Proposal 1: The IE DedicatedRandomAccessParams shall be placed under the IE radioResourceConfiguration as an optional parameter.   
Proposal 2: If the IE DedicatedRandomAccessParams is present in the RRC CONNECTION RECONFIGURATION massage, then the UE shall issue a dedicated random access procedure when taking the new configuration into use. 
3. Conclusions 

In the present contribution, we analyzed the changes needed in 36.331 in order to facilitate reliable and synchronous RRC re-configurations. As already noted at RAN2 #61, the required changes are minimal. We therefore wish that RAN2 could agree on the following proposals:  

Proposal 1: The IE DedicatedRandomAccessParams shall be placed under the IE radioResourceConfiguration as an optional parameter.   

Proposal 2: If the IE DedicatedRandomAccessParams is present in the RRC CONNECTION RECONFIGURATION massage, then the UE shall issue a dedicated random access procedure when taking the new configuration into use. 
 Proposed changes to 36.331 are attached below.
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 Text Proposal
<<<First Change Start >>>
5.3.9.x
Random Access using dedicated access parameters

The UE shall:
1> If the RRC CONNECTION RECONFIGURATION message includes the IE DedicatedRandomAccessParams: 

2>
before taking any reconfigurations issued in the RRC CONNECTION RECOFIGURATION message into use, perform the random access procedure as specified in TS 36.321 [6], using the indicated dedicated preamble;
2>
take the reconfigurations issued in the RRC CONNECTION RECOFIGURATION message into use directly after the completion of the random access procedure, 
Note:
The procedural description in the handover procedure could potentially be aligned to avoid duplication
<<<First Change End >>>
<<<Second Change Start >>>

–
RadioResourceConfiguration
The IE RadioResourceConfiguration is used %

RadioResourceConfiguration information element
-- ASN1START

RadioResourceConfiguration ::=

SEQUENCE {


srb-List






SEQUENCE (SIZE (1..2)) OF SEQUENCE {



srb-Identity





INTEGER (1..2),




-- to be confirmed FFS


rlc-Configuration




CHOICE {




explicit






RLC-Configuration,




default







NULL



}

OPTIONAL,














 -- Cond Setup


rb-MappingInfo





SEQUENCE {}



OPTIONAL,



-- FFS


logicalChannelConfig



LogicalChannelConfig




   -- Need FFS

}

OPTIONAL,


eps-BearerList





SEQUENCE (SIZE (1..maxDRB)) OF SEQUENCE {



rb-Identity






INTEGER (1),


 -- to be confirmed, range FFS


pdcp-Configuration




PDCP-Configuration

OPTIONAL,

 -- Cond Setup



rlc-Configuration




RLC-Configuration

OPTIONAL,

 -- Cond Setup


rb-MappingInfo





SEQUENCE {}



OPTIONAL,



-- FFS


logicalChannelConfig



LogicalChannelConfig




   -- Need FFS

}

OPTIONAL,


mac-Configuration




MAC-Configuration,






   -- Need FFS

transportChannelConfig



SEQUENCE {}




OPTIONAL,



-- FFS

physicalChConfiguration



PhysicalChConfiguration

OPTIONAL


-- Need OC

dedicatedRandomAccessParams


DedicatedRandomAccessParams
OPTIONAL
-- 

  Need FFS
}

-- ASN1STOP

Editor's note:
The RB reconfiguration and RB release cases may require further consideration (FFS).
<<<Second Change End >>>

<<<Third Change Start >>>
MobilityControlInformation information element
-- ASN1START

MobilityControlInformation ::=

SEQUENCE {


targetCellIdentity




PhysicalCellIdentity,


eutra-CarrierFreq




EUTRA-CarrierFreq




OPTIONAL,
-- Need OC


eutra-CarrierBandwidth



EUTRA-CarrierBandwitdh



OPTIONAL,
-- Need OC


additionalSpectrumEmission


INTEGER (0..31)





OPTIONAL,
-- Need OC


semiStaticCommonChConfig


SemiStaticCommonChConfig


OPTIONAL,


}

EUTRA-CarrierBandwitdh ::=


SEQUENCE {


dl-Bandwidth





ENUMERATED {ffs},





-- 4-bit field FFS

ul-Bandwitdh





ENUMERATED {ffs}





-- 4-bit field FFS
}

-- ASN1STOP

<<<Third Change End >>>
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