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MC operation cleanup (16.2.8)
Xiangying Yang
Intel Corporation
1. Introduction
The contribution proposes the text changes of clarification of PHY level controls in multicarrier to be included in the 802.16m amendment. In the current draft [1], PHY level controls (MIMO/PC/FFR/CINR report) should be clarified for multi-carrier operation. UL channel operation and DL CINR report operation for CA (Carrier Aggregation) with partially configured secondary carrier are already defined. However, PHY level controls using MAC control message or MAC signaling header for CA with fully configured carriers are not clear.
We propose to handle PHY controls per carrier unlike MAC state, mobility and context of an AMS that are managed and controlled by an ABS through the primary carrier. On the other hand, the transmission of these PHY control related message/header should be considered case by case:
· Uplink Power Status Report header, Correlation Matrix Feedback and MIMO Feedback header

· AAI_FFR-CMD, AAI_FFR-REP, AAI_SingleBS_MIMO_FBK, AAI_MultiBS_MIMO_FBK, AAI_MULTI_BS_MIMO-REQ, AAI_MULTI_BS_MIMO-RSP, AAI_UL_POWER_ADJ, AAI_UL_PSR_CFG, AAI_ULPC_NI*, AAI_DL-IM *, AAI_SCD*

* Indicates broadcast message 

Solution description:
· All the MIMO feedback related MAC header/messages are transmitted in grant provided by Feedback Polling IE as already defined. To minimize spec change, we continue to use this mechanism. Unfortunately Feedback Polling IE is already full and there is NO WAY to indicate cross-carrier information. Therefore we end up with two options

· Option-1: Everything by default transmitted in primary carrier (preferable)

· Option-2: Everything transmitted on corresponding carrier if possible (fully configured carrier); otherwise is transmitted on primary carrier (partially configured carrier). Note it would be implicit and no signaling on such selection is needed.

· Note* either option, it seems to desirable to have carrier index in the feedback for reliability.

· All other PHY control information will be sent on ANY available grant, regardless of which carrier the grant is coming from.

· For all these messages/headers, include 4-bit carrier index to ensure protocol reliability no matter how the usage scenario is handled.

The benefits of doing this are
· Much simpler grant scheduling at ABS and AMS (all grants are treated equally for MAC PDUs)

· Utilize piggyback option to transmit such control as much as possible and therefore reduce contention-based BWREQ as well as incurred latency

· Single framework to support all MC CA deployment scenarios (TDD, paired FDD, unpaired DL only,)

Reference

[1] IEEE P802.16m/D8, Aug. 2010

2. Text change
------------------------------------------ Text Start --------------------------------------------------- 
Remedy #1 
[Modify line 25 of page 370 as following:]
16.2.8 Multicarrier operation
16.2.8.1 Multicarrier Types and Operational Modes 
When supporting multicarrier operations, two types of carriers are defined from an AMS point of view:

•Primary Carrier: A primary carrier is a standalone carrier where AMS complete initial network entry or network reentry procedure. When supporting multicarrier operations, an AMS shall only have one pri​mary carrier and may be assigned with multiple secondary carriers. Except the special handling of PHY control related MAC control messages as defined in 16.2.8.2.8 and 16.2.8.2.8.1, all the unicast MAC control messages relative to multicarrier operations shall be sent to the AMS through its primary carrier. 

•Secondary Carrier: Secondary carriers are additional carriers which may be assigned to the AMS by the ABS. 

When supporting multicarrier operations, a common MAC in ABS may utilize the radio resources in the pri​mary carrier and one or more of the secondary carriers. The mobility, MAC state and context of the AMS are managed and controlled by ABS through the primary carrier.

For FDD systems each available downlink or uplink frequency channel, and for TDD system each available duplexed frequency channel, is individually referred to as a carrier using a Physical Carrier Index. Physical carrier index is the index assigned for indicating all the available carriers across the entire network and is indexed from lower frequency to higher frequency.

Each physical carrier may be configured differently as follows:

•Fully Configured Carrier: A standalone carrier for which all control channels including synchroniza​tion, broadcast, multicast and unicast control signaling are configured. Fully configured carrier shall be supported by all the AMSs regardless of the support of multicarrier. 

•Partially Configured Carrier: A carrier configured for a downlink only transmission. The partially con​figured carriers may be used only in conjunction with a primary carrier and cannot operate standalone to offer AAI services for an AMS. 

If a partially configured carrier is used for DL unicast traffic, the required UL HARQ ACK/NAK feedback channels are pro​vided by the primary carrier. In multicarrier aggregation, the UL HARQ ACK/NAK feedback control channels corresponding to the sec​ondary partially configured carriers i.e., DL only secondary carriers shall be located in distinct non-overlapping control regions in the UL of the primary carrier. The UL control regions for the DL only sec​ondary carriers follow the UL control region for the primary carrier. The location information of the UL HARQ ACK/NAK feedback control channels for the DL only secondary carriers are informed through the AAI-SCD message which are transmitted on the secondary carriers. The AMS shall use the UL HARQ ACK/NAK feedback control channels on the primary carrier to feedback HARQ ACK/NACK and channel quality measurements corresponding to transmission over DL only secondary carrier. Only the FDD primary carriers may be used to provide UL HARQ feedback channels for DL partially configured carriers. A partially configured carrier may be optimized and used for E-MBS services only in which case it would not need UL feedback channel support on primary carrier.
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