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1
Introduction
Figure 1 shows the DL Logical, Transport and Physical channels of E-UTRA.
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Figure 1. DL Logical, Transport and Physical channels

As can be seen, the Paging Transport channel (PCH) is mapped to PDSCH which has a transmission time interval (TTI) of 1ms. As a result, it was agreed in RAN1 Ad-hoc in June ’06:

· Paging group id used on L1/L2 signalling channel.
· Precise UE ID found on DL-SCH, multiple UE can be sent on DL-SCH.

· Many UE's are mapped to one group

However, no further details were discussed, nor agreed. This contribution proposes a PDCCH format to support an efficient paging mechanism.

2
Control in support of Paging

This section presents different alternatives for the control design in support of the transmission of Paging messages. The following high level premises are considered: 

· UEs grouped in “Paging groups” to different time instances (Paging occasions) with a particular DRX cycle (RAN2 work).

· Paging messages for multiple UEs can be grouped into the same PDSCH transmission.

· UE ID is given as part of the Page message for that UE in the PDSCH transmission.

The proposed control in support of Paging is illustrated in Figure 2: 
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Figure 2. Control in support of Paging

The PDCCH in Figure 2 has the following characteristics:

· PDCCH format 1A used for the DL assignment of the paging message.  This PDCCH is mapped onto the common search space. 
· Format 0/1A flag

· Resource allocation for the accompanying PDSCH

· CRC masked with the Paging group ID

· Other fields in PDCCH format 1A are not necessary for the transmission of Paging messages over PDSCH:

· MCS (5-bits): fixed as set in the Specifications

· Distributed transmission flag (1-bit): fixed as set in the Specifications or 1-bit in PDCCH

· HARQ process ID (3-bits): N/A

· NDI and RV (3-bits): N/A

· TPC command (2-bits): N/A

· We propose using the bits not used (14-bits) for the transmission of Paging Indicators (PIs)

· Each PI can be associated with one or several UEs in the Paging group associated with this PDCCH transmission (identified by the time-hashing and masking of the CRC)

PDSCH carries the Paging message for all the UEs indicated by the PIs in PDCCH.

Figure 3 shows the nesting of Paging groups enabled by the proposal: 
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Figure 3. UE grouping in the context of Paging

From observation of Figure 3, we exploit 3 levels of grouping

· Time-hashing to different subframes (paging occasions)

· Group ID in PDCCH preceding the Page messages
· PI in PDCCH preceding the PDSCH with the Page messages

Providing the capability to UEs to realize that they are not paged after detection of the PDCCH has the advantage of extended stand-by time. Indeed, the UE that does not detect a PDCCH with the paging indicator does not need to completely “wake-up” (e.g. no need to prepare a possible transmission) and can run in a “low-power” mode. 

Note that depending on the value of the DRX cycle, the UE is not expected to perform intra or inter-frequency measurements at every DRX cycle. 

3
Conclusions

This contribution presents a proposal for a PDCCH format tailored to the support of Paging. The proposal is characterized by

· Supporting of 3 levels of UE grouping for Paging

· Time-hashing to different subframes (paging occasions) – RAN2 work (already supported)
· Page Group ID in PDCCH – RAN2 work (already supported)
· PI in PDCCH

· Therefore, not all the UEs hashed to the same subframe and to the same Page group ID will require decoding the associated PDSCH.

· A single PDCCH is associated to the Paging transmission

· Resources for the Paging messages on PDSCH are dynamically allocated

· Scheduler flexibility

· Capability to multiplex variable number of Paging messages (for multiple UEs) as required

We propose to adopt a PDCCH format with only the following fields for an efficient support of Paging:
· Format 0/1A flag

· Binary Paging Indicators (PIs)

· Resource allocation for associated PDSCH

The transport format of the PDSCH carrying the Page messages for the multiple UEs whose PIs are set in the PDCCH is fixed and set in the specifications. 
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