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1 Introduction

At the last RAN2 meeting, it was agreed to introduce the “TA Group” concept. However RAN2 has not yet decided  on the additional features necessary for SCell(s) in the TA Group that do not share the uplink transmission timing of PCell.
In this contribution, we propose a special SCell (referred to as [X]Cell) with the suitable features in the TA Group concept to support multiple TA.  
2 Discussion
2.1 Timing reference

In Rel-10, the UE adjusts the uplink transmission timing of the PCell and SCells according to the downlink timing reference of the PCell. However, if we consider inter-band carrier aggregation as the scenario for sharing the same TA for multiple cells, and that a “UE should cope with a relative propagation delay difference up to 30 µs between two component carriers in inter-band non-contiguous CA” as RAN4 pointed out in [2], then a downlink timing reference other than PCell is necessary, at least for each band. For Rel-11, if the PCell could be considered as a timing reference cell for SCell(s) that are not sharing the uplink transmission timing of PCell, it is doubtful if random access transmission based on other cell’s downlink timing would be specified because in Rel-10 Random access transmission based on other cell’s downlink timing is not supported, has not been evaluated, and may cause interference by a transmission with uncertain timing. Therefore, a special SCell should be specified as a timing reference for uplink timing adjustment of those SCell(s) sharing the uplink transmission timing with the special SCell. 

Proposal 1: A special SCell should be specified, as a timing reference for uplink timing adjustment of those SCell(s) sharing uplink transmission timing with the special SCell.

2.2 Pathloss reference

In Rel-10 the eNB can select either a PCell or a SIB2 linked SCell as a pathloss reference. If we consider the inter-band carrier aggregation scenarios (e.g. RRH, selective repeater) in Rel-11, then the pathloss would be quite different among bands [3]. Also if a random access occurs in an SCell, the UE has to calculate the transmission power of a random access preamble based on the pathloss of the SCell. Therefore, a special SCell which is used for a random access should use its own pathloss as reference and not refer to the PCell (e.g. in a different band) for a pathloss reference. In addition, if the UE relies on a special SCell for uplink transmission timing in each band, the special SCell should also provide the pathloss for the SCell(s) that are sharing uplink transmission timing with this special SCell. 

Proposal 2: A special SCell which is used for a timing reference should refer to its own pathloss for a pathloss reference and not refer to PCell for a pathloss reference.

Proposal 2a: SCell(s) sharing uplink transmission timing with the special SCell should not refer to the PCell but can refer to the special SCell for a pathloss reference.

2.3 Radio link monitoring

In Rel-10 the UE need only perform radio link monitoring on the PCell as a result of limited deployment scenarios (i.e. All SCell uplinks are in the same band as PCell). However, the pathloss would be quite different among bands in Rel-11 deployment scenarios and the UE cannot rely on only the PCell [3]. To avoid uncontrolled uplink transmission and to make sure the timing and pathloss reference is valid, radio link monitoring is necessary for each band.  Also if RAN2 agrees to allow a random access in an SCell for multiple TA scenarios in Rel-11, then it is necessary to take a random access failure into account, which would also be a part of radio link management. Therefore some sort of radio link management is necessary in the SCell which is used for a timing reference. 

Proposal 3: Radio link monitoring in a special SCell which is used for a timing reference should be specified. 

2.4 The number of PRACH resource

In Rel-10, there is no need to have more than one PRACH resource for a UE configured with multiple serving cells because there is only one TA-Group and the PCell is always activated. In Rel-11, RAN2 introduces multiple TA-Groups, which may include the group to which the PCell does not belong. RAN2 was asked if TA-Group to which the PCell does not belong has multiple SCells with PRACH because the SCell can be deactivated. However, deactivating the timing/pathloss reference SCell causes the UE to change the timing/pathloss reference then it would increase an additional complexity in UE. Also, there is no benefit to allocate multiple PRACH resources in a TA-Group because the eNB basically does not deactivate the SCell with PRACH before all other SCells in the TA-Group are deactivated.  
Proposal 4: Only one PRACH per one TA-Group is configured.
2.5 Deactivation of timing reference

In Rel-10 the PCell is always activated and an SCell can be activated or deactivated. Also TA is managed only in the PCell, therefore there is no conflict between the TA procedure and the activation/deactivation procedure. Although the eNB always initiates the random access procedure on an SCell, it may be worth considering not deactivating the SCell of the timing/pathloss reference because there is no benefit to deactivate the SCell of the timing/pathloss reference in a TA-Group before other SCells in the TA-Group are deactivated. If the special SCell is allowed to be deactivated, TA timer of the TA-group should expire at the deactivation because the UE loses the timing/pathloss reference.  
Proposal 5: RAN2 should discuss a possibility of keeping activation for a special SCell which is used for a timing reference (e.g, no deactivation timer).
Proposal 5a: If the special SCell is deactivated, TA timer of the TA-Group to which the special SCell belongs should be stopped.
2.6 Cross-carrier scheduling and Random access procedure

In Rel-10, the UE is only allowed to perform a random access in a PCell, and is required to monitor the PCell for a PDCCH order, a random access response or a contention resolution. In addition, the Rel-10 PCell is not allowed to be cross-carrier scheduled. 

Because all Rel-10 random access PDCCH receptions must occur in the PCell, the random access procedure is transacted using a PDCCH of known reception quality and radio link reliability. However, if cross-carrier scheduling is allowed, sufficient reception quality and link reliability may be lost as the random access response and the contention resolution may occur on a cell with unknown quality, resulting in an increase in the potential for unsuccessful random access. 

Because a Rel-10 random access response must be scheduled in the cell transmitting the random access preamble, cross-carrier scheduling is not allowed. In Rel-11, RAN2 could make the changes that enable a random access response to be transmitted on a cell other then the random access preamble, thus enabling cross-carrier scheduling for the random access procedure. However, changing the existing random access procedure is not a trivial task, and no benefit has yet been identified.

For backward compatibility and simplification, it is better to align Release 11 RA procedures with the current random access procedure.  

Proposal 6: A special SCell which is used for a random access should not be allowed to be cross-carrier scheduled.

Proposal 7: All random access procedures associated with a special SCell should occur only in the special SCell.

2.7 PUCCH

In Rel-10, PUCCH allocations occur only in the PCell. If RAN2 considers supporting inter-band carrier aggregation for TDD DL and UL, including different uplink-downlink configurations on different bands as described in [1] as one of WID objectives, it may be necessary to allocate PUCCH in each band. However, allocating PUCCH in each SCell may cause PA (power amplifier) problems. Although UE specifications are agnostic to PA architecture, having multiple TA might give the eNB some architectural knowledge.  Therefore it is worth considering the possibility of PUCCH transmissions in a special SCell. However we should note this change causes RAN1/4 impacts.

Proposal 8: RAN2 should consider the possibility of PUCCH transmission in a special SCell.

2.8 New Cell definition “[X]Cell”

As described above, special SCells are necessary for several reasons. In most cases the special SCells described above are identical. Therefore for simplification, it may be better to have a new Cell definition as “[X]Cell”. This [X]Cell has a kind of intermediate features between PCell and SCell. We summarized [X]Cell features below. 

Table.1 Comparing to the xCell features

	PCell
	[X]Cell
	SCell

	Security and mobility anchor
	No security and mobility anchor
	No security and mobility anchor

	System information, paging
	No system information, paging
	No system information, paging

	SPS
	No SPS
	No SPS

	Timing reference
	Timing reference
	No timing reference

	Cannot refer to other cell for pathloss reference
	Cannot refer to other cell for pathloss reference
	 Can refer to other cell for pathloss reference

	Can be used as pathloss reference by other cell
	Can be used as pathloss reference by other cell
	Cannot be used as pathloss reference by other cell

	Always activated
	Always activated (FFS)
	Can be activated or deactivated

	No cross carrier scheduled
	No cross carrier scheduled
	Can be cross carrier scheduled

	Random access procedure (random access response, PDCCH order, contention resolution)
	Random access procedure (random access response, PDCCH order, contention resolution)
	No random access procedure (random access response, PDCCH order, contention resolution)

	PRACH
	PRACH
	No PRACH

	PUCCH
	PUCCH (FFS)
	No PUCCH


Proposal 9: New cell definition referred to as “[X]Cell” is introduced for the special SCell. 

3 Conclusion 

In this contribution, we describe a need of a special SCell (referred to as [X]Cell). We propose the following:

Proposal 1: A special SCell should be specified, as a timing reference for uplink timing adjustment of those SCell(s) sharing uplink transmission timing with the special SCell.

Proposal 2: A special SCell which is used for a timing reference should refer to its own pathloss for a pathloss reference and not refer to PCell for a pathloss reference.

Proposal 2a: SCell(s) sharing uplink transmission timing with the special SCell should not refer to the PCell but can refer to the special SCell for a pathloss reference.

Proposal 3: Radio link monitoring in a special SCell which is used for a timing reference should be specified.

Proposal 4: Only one PRACH per one TA-Group is configured.
Proposal 5: RAN2 should discuss a possibility of keeping activation for a special SCell which is used for a timing reference (e.g, no deactivation timer).
Proposal 5a: If the special SCell is deactivated, TA timer of the TA-Group to which the special SCell belongs should be stopped.
Proposal 6: A special SCell which is used for a random access should not be allowed to be cross carrier scheduled.

Proposal 7: All random access procedures associated with a special SCell should occur only in the special SCell.

Proposal 8: RAN2 should consider the possibility of PUCCH transmission in a special SCell.

Proposal 9: New cell definition referred to as “[X]Cell” is introduced for the special SCell. 
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