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1 Introduction
At the #66bis meeting in San Francisco, RAN2 have a discussion on control plane aspects of carrier aggregation for the ongoing Rel-10. It has been agreed that after RRC connection establishment, the configuration and/or activation of additional component carriers are performed by dedicated signaling. The present contribution continues this discussion on management of component carriers (abbr. CC). 

2 Discussion

2.1 Overview
At RAN2 #65bis, it was discussed when an advanced E-UTRA UE enters RRC_CONNECT status, it could be activated to use multiple CCs by NW. RAN2 reached a consensus on configuring and/or (de)activating CCs with dedicated signaling. 
These active CCs consist of DL and UL CCs. Upon DL CCs have been activated, a UE begins to receive PDCCHs of DL CCs. According to 36.814[1], it shall be possible to configure all CCs compatible with LTE Rel-8. RAN1 have agreed that separate coding (figure 1)of DL assignments and UL grants for each CC based on DCI format(s) for single carrier with an additional carrier indicator field of 0-3 bits and in case of 0 bit no carrier indicator as baseline in San Francisco. That means when a LTE-A UE has been activated to use multiple DL CCs, it may listen to multiple PDCCHs on DL CCs at the same time.
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Figure 1 separate coding of PDCCH
2.2 C-RNTI allocation
As mentioned before, Rel-8 UE could only use part of CCs which is backward compatible in LTE-A cell while other CC could be used by new deployed LTE-A UE. According to 36.913[2], LTE-A is required to support at least 300 non-DRX users and 16k DRX users in 5 MHz bandwidth as Rel-8 expected and desired to operate wider spectrum allocations i.e. up to 100 MHz. Consequently more users should be accommodated to meet the requirement of LTE-A. C-RNTI should be 16bits [3] in length the same as LTE to keep the backward compatibility. Single C-RNTI for one LTE-A UE would make RNTI resource allocation inefficiently because C-RNTI would not be used in de-activated CCs.
	RNTI
	DL CC1
	DL CC2
	DL CC3
	DL CC4

	003D
	UE1 C-RNTI
	　
	　

	003E
	UE2 C-RNTI
	　
	　

	003F
	　
	UE3 C-RNTI

	0040
	UE4 C-RNTI
	　
	　
	　

	0041
	UE5 C-RNTI

	0042
	
	UE6 C-RNTI
	　

	0043
	
	　
	　
	UE7 C-RNTI

	0044
	UE8 C-RNTI
	　

	…

	FFF3
	UEn C-RNTI
	
	　


Figure 2 C-RNTI usage in LTE-A cell with 4 DL CCs
Figure 2 shows a allocation example in LTE-A cell which has 4 DL CCs. The coloured cells means activated CC, e.g. UE1 can works on DL CC1 and CC2, it will leave two ‘black hole’ in CC3 and CC4 the same C-RNTI would not be used. And LTE-A UE with 4 DL CCs needed service cannot be allocated due to lacking unused C-RNTI for all CCs in figure 2. 
Another option is allocated C-RNTIs for PDCCHs respectively. This is the most flexible way to manage RNTIs resources. For above example, LTE-A UE with 4 DL CCs needed service could be assigned C-RNTI=0x0042 for CC4 and C-RNTI=0x0043 for CC1-3, and use the corresponding C-RNTIs for blind decoding for CCEs on each PDCCH respectively. 
Proposal 1: C-RNTI allocated for PDCCHs of different component carriers respectively.
2.3 Downlink Carriers 
A LTE-A UE could be activated to use multiple component carriers when entering RRC_CONNECT status. According to RAN2 decision these multiple CCs are assigned by NW via dedicated signaling. Following the discussion above, UE is configured to use multiple PDCCHs on DL CCs and every PDCCH should use its own C-RNTI for monitoring. And PDCCH(s) configuration and/or (de)activation should accompany with C-RNTI(s) (de)allocation. Before decoding on these PDCCHs, UE should be signalled the corresponding DL CC configuration of PDCCHs and C-RNTI. For other RNTI sharing the same value range, such as SPS-RNTI, TPC-RNTI could be assigned the same way as C-RNTI.
Proposal 2: RNTI(s) allocation is performed by dedicated signaling.
Currently, in LTE specification, C-RNTI could be allocated by MAC control element and RRC signalling. C-RNTI could be assigned by MAC CE(i.e. RAR) in contention resolution in random access procedure, or by IE ‘newUE-Identity’ in ‘MobilityControlInfo’ by RRCConnectionReconfiguration message during handover execution. The former method only performed in random access procedure is not suitable for C-RNTIs allocation for multiple CCs activation simultaneously. While in previous meeting, RAN2 made a decision that the UE shall have at most one random access procedure ongoing at any time [4]. UE could run RA procedure for every activated CC one by one, or introduce a new MAC C-RNTI allocation procedure or forward another direction by using RRC signalling. RRC signaling has the greatest flexibility and least protocol modification efforts, and should be chosen if UE specific parameters are needed to configure and activate the additional component carriers. The C-RNTI except for the CC where UE get access could be assigned via RRC dedicated signaling after entering CONNECTED state.
Proposal 3: RNTI(s) assignment could be delivered by dedicated RRC signaling.
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Figure 3 PDCCH carrier and PDSCH carrier

In backward compatible usage, PDCCH always schedule PDSCH in the same DL CC. According to the latest RAN1 discussion, DL assignments of one DL CC may be assigned by PDCCH on other DL CC, e.g. 3rd PDCCH in figure3. Consequently DL CC used for PDCCH transmit may be different with that used for PDSCH. Although the detail is not clear from RAN1, it is beneficial to consider PDCCH carrier and PDSCH carrier configured separately (figure3).
Proposal 4: PDSCH carriers and PDCCH carriers could be configured separately 
2.4 Uplink Carriers 
For backward-compatible DL carrier that can be camped by LTE UE, there always has corresponding UL carrier for UL transmission. As mentioned in 36.814[1], “it shall be possible to configure all component carriers LTE Release 8 compatible, at least when the aggregated numbers of component carriers in the UL and the DL are same. Consideration of non-backward-compatible configurations of LTE-A component carriers is not precluded.” In all Rel-8 compatible component carriers scenario, DL and UL binding relation is fixed and broadcast in system information, but other deployments are still FFS and we would wait for further RAN1 input.
2.5 Summary 
In the present paper, we discussed some detail information about configuration and/or activation of additional component carriers performed by dedicated signaling. Based on our analysis, we have identified some configuration aspects that may require further RAN2 discussion. 
These areas include:
Proposal 1: C-RNTI allocated for PDCCHs of different component carriers respectively..
Proposal 2: RNTI(s) allocation is performed by dedicated signaling.

Proposal 3: RNTI(s) assignment could be deliviered by dedicated RRC signaling.

Proposal 4: PDSCH carriers and PDCCH carriers could be configured separately.

3 References

[1] 36.814 v8.1.1, Further advancements for E-UTRA Physical layer aspects
[2] 36.913 v8.0.1, Requirements for further advancements for Evolved Universal Terrestrial Radio Access (E-UTRA)
[3] 36.321 v8.5.0, Evolved Universal Terrestrial Radio Access (E-UTRA) Medium Access Control (MAC) protocol specification
[4] R2-093599, LS on RAN2 status on carrier aggregation design, RAN2 







3/3
2009-06-22

_1306323958.vsd
�

DL CC1


DL CC2


1�

PDCCH


2�

PDSCH



_1306323995.vsd
�

1�

PDCCH


2�

PDSCH


3�

PDSCH carrier


PDCCH carrier



