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1.
Introduction
The need for additional mechanisms to support synchronous L1 reconfigurations, particularly for MIMO reconfigurations, has been discussed at RAN2 #61and #61bis meetings.  

The intention of the present document is to summarize the benefits and drawbacks of existing methods and candidate solutions for MIMO configuration.  

The final version should summarize the outcome of the mail-discussion. 
2.
Problem description
It is important that the UE and eNB have a common understanding of the L1 configuration.  A mismatch in the UE and eNB configurations could result in that the UE fails to receive assignments provided by the eNB. Similarly, it could happen that eNB fails to receive transmissions by the UE. Reasons for such mismatches are 
· the UE switches to a new configuration before the eNB does the same (e.g. due to HARQ errors), 

· the eNB switches to a new configuration before the UE does the same (e.g. to HARQ errors or rejection of the RRC Connection Reconfiguration   message)
Without synchronous reconfigurations, differences in UE RRC processing times will introduce additional uncertainty of when the UE switches from one configuration to another.  
2.
Solutions for synchronous RRC reconfiguration 

The present section characterizes existing and candidate solutions for synchronous RRC reconfiguration of L1 parameters. 
2.1 Existing solution: “Intra cell” handover
Description: 

A synchronous switching between two L1 configurations can be achieved by an Intra Cell handover. This is achieved by an RRC Connection Reconfiguration  message containing the IE MobilityControlInformation and the relevant L1 parameters to be reconfigured in IE RadioResourceConfiguration. 
The UE is directed to the present cell by pointing to the targetCellIdentity of the present cell. In addition, the UE performs the following actions:
· Reset of RLC (all bearers); 

· PDCP reset of SRBs and UM DRBs; 

· PDCP re-transmissions of  PDCP SDUs  (AM DRBs);
· PDCP re-ordering of DL PDCP SDUs;   
· Generation of new security parameters;

Further, it is assumed that dedicated Random Access parameters are provided in the reconfiguation message, in the IE MobilityControlInformation. Synchronization is achieved when the UE appears on the dedicated preamble.  
Benefits: 

· A single procedure is used for multiple purposes. 

Drawbacks:  
· Potential loss of (NAS and uplink) messages on SRBs in transition due to RLC reset;  
· Potential loss of data on UM bearers due to RLC and MAC reset (PDUs missing from RLC re-ordering will be lost); 
· Risk of duplicate PDCP re-transmissions in the UL  
2.2 Candidate solution: Synchronization with a Dedicated Random Access
Description: 
In [1] it was proposed that a synchronous RRC procedure could be achieved by commanding the UE through a Random Access procedure using dedicated preambles. This is achieved by an RRC CONNECTION RECONFIGURATION message containing  the relevant L1 parameters to be reconfigured in IE RadioResourceConfiguration, where the IE also includes the relevant Random Access Parameters. Upper layers (PDCP and RLC) would not be affected  by the reconfiguration (unless specifically reconfigured by the reconfiguration message). Synchronization is achieved when the UE appears on the dedicated preamble.

Benefits: 

· Less risk of data loss and duplicate transmissions: No L2 procedures such as RLC reset, PDCP reset, and PDCP re-transmissions that may result in the drawbacks listed for the intra-cell handover solution. 
Drawbacks: 

· Additional procedural description introduced in 36.331 (multiple descriptions of the use of dedicated RA procedures) that may result in additional UE complexity.  
3. Asyncronous re-configuration methods 

3.1 Existing solution: “C-RNTI change”

When reconfiguring L1, it is possible to change the C-RNTI with the same RRC Connection Reconfiguration message (in IE UE-RelatedInformation). Exact synchronization cannot be achieved,  since the exact timing  when the UE switches from one configuration to another is not  known  in the eNB. Thus,  there is a risk that a set of scheuling assignments are lost, since the UE is only listening to one of the C-RNTIs at a time. 

Changing the C-RNTI provides robustness, since in case of a mismatch in configuration between eNB and UE, the eNB can uniquely associate the C-RNTI (to which the UE is responding) with a specific configuration. Such aforementioned mismatches could occur e.g. if the reconfiguration message was lost e.g. due to HARQ ACK-to-NACK errors. 
Benefits: 

· Robustness against configuration mismatch between UE and eNB. 
Drawbacks:  
· Potential loss of scheduling assignments.  
 3. Frequency of L1 (MIMO) reconfigurations
Some suggested scenarios:

	Scenario
	Frequency

	At any initial RRC Connection or re-establishment, where the system starts in "default" SISO mode and needs to switch to MIMO.
	

	After most inter-cell Handovers, since the exact radio conditions are typically not very well known immediately after Handover
	

	Switching between Line-Of-Sight and non-LOS (corner effects).
	

	Switching between different DRX, causing variations in CQI reporting rate and thus changes in optimum MIMO mode? 
	


 No input to the table has been received.  
4.  Comments raised 

· NEC: the possibility of using HARQ ACK/NACK for the confirmation of RRC signalling has to be evaluate before introducing a new procedure. 
Ericsson: HARQ ACK does not define the actual switching time and the reliability is low.

· NEC: “C-RNTI change” is a feasible mechanism and we see no problem using it for MIMO configuration
Ericsson: include it in the list of options.

· NEC the problem of loss of scheduling assignment of the C-RNTI change based mechanism shown in 2.3 can be avioded if we mandate UE to listen both old and new C-RNTI. From eNB point of view, it can check the response of UE using both C-RNTI, i.e. first try using new C-RNTI and if no response try with the old C-RNTI.
Ericsson: unclear if this implies maintaining two configurations. Would the UE take the new configuration into use after completing the RRC reconfiguration procedure, but maintain the old configuration for some period of time.
NEC: From eNB point of view, it can check the response of UE using both C-RNTI, i.e. first try using new C-RNTI and if no response try with the old C-RNTI.
Ericsson: does this eNB implementation to recover the UE apply in case the UE does not listen to multiple C-RNTIs?

· Huawei: exactly when in the random access procedure does the synchronization occur? 
Ericsson: In our view, the existing "Intra-cell handover" solution in section 2.1  and the  "RA solution" in section 2.2 could be very similar or identical when it comes to the RA part. The UE should utilize the first available dedicated preamble when it is ready to switch to the new configuration. The UE should take the new configuration into use after completing the RA procedure. It is true that this particular intra-cell RA could be tailored, but we do not not see any need for such optimizations
· Huawei: How do you intend to handle cases when UE need to do RACH repetition? 
Ericsson: As for RA in general, we think that UE should repeat the RA attempt in case the UE does not receive any response.
· Qualcomm: Clarify why an eNB implementation using the asynchronous L1 reconfiguration and some reasonable assumptions on UE’s RRC processing time do not provide a sufficiently performing procedure?
Ericsson: With tight requirements on UE RRC processing times and low likelihood of HARQ feedback errors, we believe that a non-synchronous procedure should be adequate for Rel-8.
Qualcomm: we are also of the opinion that “with tight requirements on UE RRC processing times and low likelihood of HARQ feedback errors, we believe that a non-synchronous procedure should be adequate for Rel-8”

4.  Conclusions 

1 There is no significant support for additional mechanisms in Rel-8 to support MIMO reconfigurations.

2 Two companies expressed a need for tight performance requirements on UE RRC processing delays.
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