
3GPP TSG-RAN WG2#54 











R2-062395

Tallinn, Estonia, 28th Aug. – 1st Sep. 2006
Agenda Item:


11.7
Source: 



CATT
Title: 




Paging control and paging channels
Document for:


Discussion and decision

1．Introduction

In this document the paging control and paging channels are discussed. It is proposed to carry the page indicator information on the downlink scheduling control channel, and to map the PCH onto the downlink physical shared channel (DPSCH). The scheduling control channel carrying page indicators is distinguished from the normal scheduling control channels by special UE_ID.
2．Discussion

1. The Mapping of PCH and Page indicator
In the TR25.813, PCH is characterised by:

-
support of UE power saving (DRX cycle is indicated by the network to the UE);

-
requirement to be broadcast in the entire coverage area of the cell;

-
mapped to physical resources which can be also used dynamically for traffic/other control channels.

Then PCH can be mapped to the downlink physical shared channel. When no paging occurs, the downlink physical resources which were used as PCH can carry DL-SCH for traffic/other control channels, which would increase the efficiency of resource utilization in the system.
To enable power saving of UEs, there should be a page indicator to indicate PCH information. The UE can read the page indicator in its DRX pattern to identify if there is paging information for it. Because PCH is mapped on downlink shared physical resources, it should be scheduled by downlink scheduling control channels. This scheduling control channel can be used to carry page indicator. 
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Figure 1. PCH mapping and PI mapping
Page indicator does not exist in the scheduling control channel when there is no paging. However, it should appear in periodical time instants if paging occurs, so the UE is able to receive the page indicator when it wakes up. It should be broadcasted on the BCH that where the scheduling control channels are and what the DTX period of page indicator is. The mapping is shown in Figure 1.
2. The page indicator and resource indicator for PCH
Because the scheduling control channel carries both the normal scheduling control signalling and page indicators, a method is needed for UE to identity whether it is normal control signalling or page indicator. By assigning a special UE_ID (C-RNTI) for scheduling control channel carrying page indicator, UE can identify the information carried on scheduling control channel. The special UE_ID can not be assigned to UE for transferring normal data. When there is no paging information, eNB does not need to send any page indicator on scheduling control channel. Instead it can be used for transferring scheduling information for UE in RRC_CONNECTED state. By using the special UE_ID, it need not use Page Indicator Channel (PICH) to indicate the existence of PCH and thus increase the efficiency of radio resource. 
In LTE, the system is based on the shared channel. So mapping the PCH on the shared physical channel dynamically, which also carried DL-SCH data (not simultaneously), is a promising solution to increase the efficiency of radio resource. In addition, the resource info of DPSCH which carried PCH is informed to UE on the scheduling control channel. 

3. The page indicator when separate coding is used
The downlink scheduling information can be grouped in three categories according to RAN1’s discussions:

· Cat 1 – identity and resource assignment

· Cat 2 – transport format

· Cat 3 – hybrid ARQ related information

The scheduling information carrying the page indicator belongs to Cat1 schedule information. Joint coding or separate coding of different users can be used for Cat1 scheduling information according to the discussions in the last RAN1 meetings. If separate coding is used for individual control for the user, some parameters such as transmit power, beamforming etc. can be adjusted for the user and this will increase the system capacity and coverage. So we only consider the case of separate coding here. The example of physical resource allocation is shown in Figure 2.
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Figure 2 Separate coding of scheduling control information

When paging exists a special UE_ID is allocated in the position of Cat1 information as shown in Figure 2. The Cat1 information can indicate the positions of the UE’s share data or PCH information. The Cat2&3 information can be jointly or separately coded with Cat1 information, which is still to be decided by RAN1. If Cat1 is separately coded with Cat2&3, Cat1 should indicate the time-frequency position of Cat2&3 as well. Irrespective of which manner used, page indicators can be located at the position of Cat2&3 of the scheduling control information since transport format of PCH is constant and it has no HARQ related information.
The UE monitors multiple control channels, whose position should be broadcasted in common control channel such as BCH. The scheduling information for normal data transmission may be transmitted with individual transmission parameters. But a more robust scheme should be used for page indicators because it should be broadcasted to all the UEs whose channel states are unknown to the eNB. The detailed work process will be shown in the next paragraph.
4. Paging control procedure

The paging control procedure is depicted as following:

If the scheduler decides to transmit a paging message, the eNB first sets the special UE_ID for paging together with page indicator and resource indicator of the DPSCH which will carry the paging message and sends it at DTX occasion. Then it maps the paging message on the DPSCH and sends it at the scheduled position. If scheduler decides to transfer a user service data or has no paging message to transfer, eNB setups the scheduled ACTIVE UE’s id and corresponding control signalling info and sends it at the occasion which is originally used to send page indicator. Then the eNB transfers service data to the ACTIVE UE.  
The UE in RRC_IDLE state get the information of paging channel from BCH. Then it monitors the scheduling control channels which carry page indicator periodically. When the scheduling control channels are received, the UE should read the UE_ID at first. If the UE_ID is not the special UE_ID for paging, it means there is no paging information and then the UE should return to sleep mode and monitor the scheduling control channel at the next DRX occasion; If the UE_ID is the special one, it indicates there is a paging message. If the page indicator indicates that the message belong to their own group, the UEs will receive the DPSCH which carry the paging message according to the resource indicator on the scheduling control channel. Then L3 will judge whether the paging message is for itself. The whole paging procedure for Idle UE is shown in Figure 3.
If UEs in RRC_CONNECTED state receive the scheduling control channel for the paging, they will not treat it. If the occasion is used by normal control signalling, UEs deal it as a normal scheduling control signalling.
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Figure 3. The paging procedure for Idle UE

3．Conclusion

In this document we present a solution for paging control and paging channels. The PCH is mapped to the downlink physical shared channel, and the page indicator info (including resource indicator) is transmitted on the scheduling control channel. According to the above depiction, it can increase the efficiency of radio resource and make the scheduling of radio resource quite flexible. Using special UE_ID to indicate scheduling control channel carrying page indicators can make the paging control procedure feasible and have no impacts on ACTIVE UEs’ scheduling.
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