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Discussion

This document further proposes handling of specific physical layer parameters and their inclusion in RRC specification.
Bandwidth

	Parameter
	Size [bits]
	Broadcast
	Dedicated
	Default value
	Neighbor cell
	Comment

	Downlink bandwidth 
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	4
	 (MIB)


	HO

(OC)

MobilityControlInfo
	
	Typically same
	Absence of parameter in HO command UE continues as in previous

	Uplink bandwidth
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	 SIB2 
	HO

(OC)

MobilityControlInfo
	
	Typically same
	Absence of parameter in HO command UE continues as in previous cell


Bandwidth related information open issues are related to ASN.1 coding of the information as well as the absence of the parameters in HO command.

In the current version of 36.331 specification, 

MIB contains parameter: 

dl-SystemBandwidth




BIT STRING (SIZE (4)), 
SIB2 contains frequency information:

ul-Bandwitdh





ENUMERATED {ffs},




-- 4-bit field FFS
Whereas MobilityControlInfo contains:


dl-Bandwidth





ENUMERATED {ffs},





-- 4-bit field FFS

ul-Bandwitdh





ENUMERATED {ffs}





-- 4-bit field FFS
Proposal 1: Use ENUMERATED values for ASN.1 coding of bandwidth related information and align naming for DL-Bandwidth in MIB and MobilityControlInfo IE.

Proposal 2: Absence of bandwidth related information in the HO command MobilityControlInfo implies that same values as in current cell are used. This will make parameters OC within IE MobilityControlInfo.
It is RAN1 assumption that DL and UL bandwidth information corresponds to 
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 respectively which are defined in 36.211 and expressed in the number of resource blocks.
36.104, table 5.1.1 indicates mapping between channel bandwidth (MHz) and transmission bandwidth configuration NRB. It is proposed that bandwidth refers to the transmission bandwidth configuration.
TDD specifics

	Parameter
	Size [bits]
	Broadcast
	Dedicated
	Default
	Neighbor cell
	Comment 

	DL/UL-assignment
	3
	(SIB1) 
	HO

(OP)

RadioResourceConfiguration
	
	Typically same
	Absence of parameter in HO command UE continues as in previous cell

	Special subframe patterns
	3 or 4
	(SIB1) 
	HO

(OP)

RadioResourceConfiguration
	
	Typically same
	Absence of parameter in HO command UE continues as in previous cell


Although RAN2 sent an LS to RAN1 during RAN2#61bis asking for guidance on where TDD specific information should be transmitted, RAN1 had some discussions and minutes of meeting indicate that the so called chicken and egg problem
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where UE is not aware of the amount of PHICH resources in a subframe until UL/DL allocation is known can be solved if SI-1 carrying SIB1 of system information is only transmitted in subframe#5 i.e. UE will do additional decoding attempts for SI-1 assuming different TDD configurations.
Therefore, there is no need to include DL/UL assignment information in the MIB. On the other hand, in order to allow reception of other SIB’s without additional decoding effort, it is proposed to include DL/UL assignment information in SIB1. 

Proposal 3: Include 3 bits of “DL/UL-assignment” information in SIB1.

In addition, as already stated during earlier discussions, in order to utilize subframes 1&6 in case of TDD, length of DwPTS (in terms of number of symbols) is needed in order to receive data (SIB’s) scheduled on DL-SCH. At least part of the information about the length of the fields in conveyed through parameter “Special Subframe Patterns”.

Proposal 4: Include 3 or 4 bits of “Special Subframe Patterns” in SIB1.

Proposal 5: As the information above is only needed for system operating in TDD mode, it is proposed to group TDD specific information into one IE and make it OP within SIB1 and OC within RadioResourceConfiguration IE.
3GPP TS 36.211, v810, “E-UTRA Physical Channels and Modulation” includes a table of DL/UL subframe configuration for LTE TDD. “DL/UL-assignment” should point into one of the Configurations in the table 4.2-2. The same applies for “Special Subframe Patterns”.
Antenna information

	Parameter
	Size [bits]
	Broadcast/dedicated
	Dedicated
	Default
	Neighbor cell
	Comment

	Number of (cell-specific) antenna-ports
	2
	Broadcast (MIB)
	Handover as OP
	
	Typically same
	

	Transmission mode
	3
	
	HO (OP) in RadioResourceConfiguration, PhysicalChConfiguration
	Transmit
diversity
	Typically same
	Transmit diversity to be used during connection establishment

	Codebook subset restriction
	4 Tx: 64 

2 Tx: 9
	
	HO (OP) in RadioResourceConfiguration, Physical ChConfiguration
	
	Typically same
	


Since during connection establishment, UE will not be configured with specific transmission mode, it is proposed to apply default transmission mode.

Proposal 6: Include default transmission mode i.e. Transmit diversity in TS 36.331. Transmit diversity is to be used during connection establishment until UE is reconfigured to a UE specific mode and does not require any specific parameters to be configured.

The fundamental issue for RAN2 when deciding on how the antenna information should be handled during connected mode is to foresee what the normal case at handover is i.e. “keep” or fallback to “Tx diversity”. Keeping transmission mode during handover which mainly depends on how likely it is to have a transmission that can handle cell edge users (e.g. small cells, indoor systems, low load). In principle, UE with good coverage in serving cell is quite likely to have a good control signaling coverage in target cell and for those scenarios it is better to keep the transmission mode rather then explicitly reconfigure. Setting a new configuration for spatial multiplexing would consume a number of bits in a handover commend. 

In addition, regardless of configuration, UE can always be admitted to the new cell (independent of the MIMO mode) by means of using 1A format (UE is always monitoring irrespective of the configuration) on PDCCH and only be reconfigured if needed.
Proposal 7: AntennaInformation IE should be included in RadioResourceConfiguration IE as OP during handover in case target eNB finds it necessary to reconfigure the UE explicitly.

In addition, an indication given to the UE should be included. If set, this indication tells the UE to fallback to default transmission mode otherwise UE should continue as in serving cell, unless new antenna configuration is provided in PhysicalChConfiguration
Proposal 8: If absent, AntennaInformation during handover, UE continues using same transmission mode as in previous cell. It is proposed to introduce an indication in addition in the message triggering handover telling the UE to fallback to default transmission mode.

The indication should be outside antenna configuration IE since default mode does not require any parameters and complete physical channel configuration can be omitted (if no other parameters are to be reconfigured) thus saving bits in handover command.

Proposal 9: Include defaultTransmissionMode indication in MobilityControInfo IE included in the message triggering handover.
Neighbor-cell configuration

	Parameter
	Size [bits]
	Broadcast
	Dedicated
	Default
	Neighbor cell
	Comments

	Neighbor-cell configuration
	2
	Broadcast (SIB3)
	FFS
	
	Typically same
	


For IDLE mode, Neighbor-Cell Configuration is included in SIB3 of system information. This means that until UE receives SIB3 in the cell, it has to make assumptions that all the subframes in the neighboring cells are MBSFN thus measuring only on limited set of reference symbols. This may anyway happen if configuration in neighboring cell is not the same as in current cell so in principle there will be cases where UE measurement performance is degraded.

Alternatives are:

· Change the decision and include Neighbor-Cell Configuration in the SIB2 of system information. The consequence is that UE in connected mode will after reading SIB2 upon handover receive this information meaning that this parameter does not need to be included in the message triggering handover.

· Keep the parameter in SIB3 for IDLE UE’s and include it as optional in the message triggering handover. 

It is slightly unfortunate that RAN1 has coupled TDD related configuration to MBSFN configuration and it would maybe be better to separate one bit indication on TDD subframe allocation and move it together with TDD specific information in SIB1. 

As proposed above to include TDD specific information as OP in SIB1, 1 bit on TDD Ncell Configuration could be added to this.
One bit on MBMS Ncell configuration could then be sent together with MBSFN subframe-configuration, see below.

Proposal 10: Include 1 bit on neighbor cell configuration information, related to TDD DL/UL subframe assignment in the SIB carrying TDD specific information (SIB1)

MBSFN

	Parameter
	Size [bits]
	Broadcast
	Dedicated
	Default
	Neighbor cell
	Comments

	Sub-frame configuration
	TBD
	Broadcast (SIB)
	
	
	Typically same
	

	MBSFN-part length
	1
	Broadcast (SIB)
	
	
	Typically same
	


Ref [1] Proposes to include Sub-frame configuration information in SIB1. This information should be OP within SIB1.
1 bit indication about MBSFN neighbor cell subframe configuration could be included together with MBSFN Sub-frame configuration, both as optional. Problem is that even if serving cell does not have any MBSFN configured, some of neighboring cells (MBSFN borders) might have therefore requiring indication to be set in non MBSFN cells. Therefore, it is best to include 1 bit in SIB3.
Proposal 11: Include 1 bit on neighbor cell configuration information, related to MBSFN subframe assignment in the SIB3.
Downlink power setting

	Parameter
	Size [bits]
	Broadcast
	Dedicated
	Default
	Neighbor cell
	Comments

	Reference-signal power
	TBD
	 (SIB2)
	
	
	Typically same
	

	P_A
	3
	
	Dedicated
	0 dB
	
	

	P_B
	2
	 (SIB2)
	
	
	Typically same
	


P_B is related to so-called reference-symbol power boosting. The UE needs to know P_B before it can properly receive PDSCH transmissions using higher-order modulation. It can be expected that P_B is typically the same in neighbor cell (also stated in the parameter list currently circulating on the RAN1 reflector). Thus it makes sense to include P_B as an optional parameter in the handover command and, if not included, the UE can assume that the value of P_B is the same as in the current cell. 

Proposal 12: Include P_B as OP in message triggering handover.

The parameter P_A provides information about the exact power setting of the PDSCH transmission. In many cases, dynamic power control will not be used, i.e. PDSCH is transmitted with full power. In that case, the value of P_A can be assumed to be the same in neighbor cells. If downlink power control is used, typically the value of P_A is set depending on the long-term path-loss to the cell site. Once again, in many cases it can then be assumed that keeping the value of P_A at handover is a reasonable choice. Thus it makes sense to include P_A as an optional parameter in the handover message and, if not included, the UE can assume the same value of P_A as in the current cell.

Proposal 13: Include P_A as OP in message triggering handover.
Conclusion

It is suggested to agree to Proposals 1-13 listed in this document.
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