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1. Introduction

At the RAN1-RAN2 joint meeting during RAN1#44bis meeting in Athens, the two working groups agreed on the way forward on LTE paging. Paging is a separate transport channel used by UEs in idle mode. RAN1 was assigned to study the PCH design, the need for paging indicators and other Layer 1 aspects related to paging.
2. Discussion
According to the RAN1-RAN2 joint meeting agreement, PCH can be seen as a transport channel carrying transport blocks similarly to DL-SCH. Thus, multiplexing PCH with DL-SCH on the downlink physical shared channel is rather straightforward, and paging messages can be considered as one resource dynamically sharing the DL shared channel with user data. This brings benefits in allowing for complete flexibility on the use of paging resource: paging is not taking any resource in downlink when no messages are transmitted on PCH. 
Paging indicators can be considered in similar fashion to UTRA, i.e. idle mode UEs follow paging indicator channel and verify whether any paging messages are sent for the paging group the UEs belong to. If PCH is mapped onto DL-PSCH, it makes sense to integrate the paging indicator channel to the DL control signalling field. Consequently, on LTE Layer 1, paging introduces no further complexity on the physical channel structure.
Proposal:

1. PCH is multiplexed onto DL-PSCH

2. DL control signalling carries paging indicators

3. Text proposal to TR25.814

7.1.1.2.3
Downlink L1/L2 Control Signaling

The downlink outband control signaling consists of

· scheduling information for downlink data transmission,

· scheduling grant for uplink transmission, and

· ACK/NAK in response to uplink transmission.
· Paging indicators 
Transmission of control signaling from these groups is mutually independent, e.g., ACK/NAK can be transmitted to a UE regardless of whether the same UE is receiving scheduling information or not. 

7.1.1.2.3.1
Downlink Scheduling Information

Downlink scheduling information is used to inform the UE how to process the downlink data transmission. The information signalled to a UE scheduled to receive user data is summarized in Table 7.1.2.3.1-1.

The possible downlink time/frequency location(s) for category 1 information is known to the UE a priori.

The category 3 information is transmitted for every TTI of data to the scheduled user(s).

Table 7.1.1.2.3.1-1 Downlink scheduling information required by a UE
	
	Field
	Size
	Comment

	Cat. 1
(Resource indication)
	ID (UE or group specific)
	8-9
	Indicates the UE (or group of UEs) for which the data transmission is intended

	
	Resource assignment
	FFS
	Indicates which (virtual) resource units (and layers in case of multi-layer transmission) the UE(s) shall demodulate. 

	
	Duration of assignment
	2-3
	The duration for which the assignment is valid, could also be used to control the TTI or persistent scheduling.

	Cat. 2
(transport format)
	Multi-antenna related information
	FFS
	Content depends on the MIMO/beamforming schemes selected.

	
	Modulation scheme
	2
	QPSK, 16QAM, 64QAM. . In case of multi-layer transmission, multiple instances may be required.

	
	Payload size
	6
	Interpretation could depend on e.g. modulation scheme and the number of assigned resource units (c.f. HSDPA). In case of multi-layer transmission, multiple instances may be required.

	Cat. 3
(HARQ)
	If asynchronous hybrid ARQ is adopted
	Hybrid ARQ process number
	3 
	Indicates the hybrid ARQ process the current transmission is addressing.

	
	
	Redundancy version
	2
	To support incremental redundancy. 

	
	
	New data indicator
	1
	To handle soft buffer clearing.

	
	If synchronous hybrid ARQ is adopted
	Retransmission sequence number
	2
	Used to derive redundancy version (to support incremental redundancy) and ‘new data indicator’ (to handle soft buffer clearing).


Note: It is FFS whether asynchronous or synchronous hybrid ARQ operation will be adopted.

Note: In case of multi-layer transmission to a UE, multiple instances of (parts of) category 2 and category 3 information may be required.

Note: It is FFS whether information about multi-layer transmission is included in ‘resource assignment’ or ‘multi-antenna related information’.

7.1.1.2.3.2
Uplink Scheduling Grant

Uplink scheduling grants are used to assign resources to UEs for uplink data transmission. The information signalled to a UE receiving an uplink scheduling grant is summarized in Table 7.1.1.2.3.2-1. The modulation and coding scheme to use for uplink transmission is implicitly given by the resource assignment and the transport format.

Table 7.1.1.2.3.2-1 Uplink scheduling grant for a UE
	Field
	Size
	Comment

	Resource assignment
	ID (UE or group specific)


	8-9
	Indicates the UE (or group of UEs) for which the grant is intended

	
	Resource assignment
	FFS
	Indicates which uplink resources, localized or distributed, the UE is allowed to use for uplink data transmission.

	
	Duration of assignment


	2-3
	The duration for which the assignment is valid. The use for other purposes, e.g., to control persistent scheduling, ‘per process’ operation, or TTI length, is FFS.

	TF
	Transmission parameters
	FFS
	The uplink transmission parameters (modulation scheme, payload size, MIMO-related information, etc) the UE shall use. If the UE is allowed to select (part of) the transport format, this field sets determines an upper limit of the transport format the UE may select. 


Note: It is FFS whether the transport format the UE uses is mandated by the Node B or controlled by the UE. 

7.1.1.2.3.3
ACK/NAK
The hybrid ARQ feedback in response to uplink data transmission consists of a single ACK/NAK bit.
Table 7.1.1.2.3.3-1 ACK/NAK for a UE.

	Field
	Size
	Comment

	ACK/NAK
	FFS
	Up to one bit per uplink transport block. Multiple bits may be required to support uplink multi-layer transmission (if hybrid ARQ operates per layer) and in case of TDD.


7.1.1.2.3.4
Paging indicators
The paging indicator field is used to inform that UEs in a particular paging group need to read paging messages on PCH.
Table 7.1.1.2.3.4-1 Paging indicators.

	Field
	Size
	Comment

	PI
	7-8 bits
	Each bit in the paging indicator field corresponds to a paging group.
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