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1. Background
In current spec, for a UE in enhanced CELL_PCH state, in case the UE has detected a paging indication intended for it, then within the associated HS-SCCH subframes:

· if the UE is configured with a dedicated H-RNTI, the UE shall monitor the configured HS-SCCHs and perform corresponding HS-DSCH reception for DCCH/DTCH;
· if the UE is not configured with a dedicated H-RNTI, the UE shall perform the HS-SCCH less paging operation.
2. Discussion
2.1 Potential Issues
For the CELL_PCH UEs with dedicated H-RNTI configured, the scheduling of downlink transmission should be completed within the paging indication associated HS-SCCH subframes (at most 5). Otherwise, the UE will resume DRX state and the network will have to wait for one additional paging occasion, which results in considerable delay for the downlink transmission. This is really a big challenge to the cells with a large number of CELL_PCH UEs camped on, given that only up to 4 HS-SCCH channels could be configured.
With the evolution of HSPA, this issue becomes more and more noticeable, for example:

· For the purpose of UE battery saving, especially for smart phones, fast dormancy was introduced in Rel-8 and corresponding earlier implementation is encouraged for the UE vendors. Generally, the UE which is capable of fast dormancy will be put to CELL_PCH state with dedicated H-RNTI configured. Therefore fast uplink data transmission and downlink data reception could be achieved. However, the consequence is that the original Paging type 1 for Idle mode UEs is now transferred to Paging type 2 for CELL_PCH UEs, and extra HS-SCCH resources will be consumed by the transmission of Paging type 2 (DCCH message). 

· With the deployment of Push To Talk, the surge of paging is expected to be happen in the network, which requires a large number of CELL_PCH UEs to be scheduled in a very short time.

Therefore, it is beneficial to avoid/alleviate the HS-SCCH congestion issue somehow, especially for the UEs in CELL_PCH state.

2.2 Possible Solution
The solution is that for the CELL_PCH UE with dedicated H-RNTI configured, it should be able to simultaneously perform the HS-SCCH controlled HS-DSCH reception and the HS-SCCH less paging operation. This UE behavior is similar to the HS-SCCH less operation in CELL_DCH state, where the UE shall continue monitoring the HS-SCCH channels even HS-SCCH less operation has been configured and activated by the network.
Based on the HS-SCCH congestion status reported by the Node B, the RNC could have the flexibility to:

· in case HS-SCCH is not congested, RNC sends DCCH/DTCH data to the Node B to perform the normal downlink scheduling, i.e. the HS-SCCH controlled scheduling;

· in case HS-SCCH is congested, RNC sends PCCH data to the Node B to first page the UE to CELL_FACH state by HS-SCCH less paging operation, then schedule DCCH/DTCH data to the UE later on after the HS-SCCH congestion has been restrained/alleviated.

2.3 Spec Impacts

It is foreseen that all of RAN1, RAN2 and RAN3 specs will be impacted for this enhancement. The corresponding RAN1 CR is provided in [1] for reference.

A new UE capability is also expected to be required, there are two options:

· Option 1: addition of a new UE capability in spec 25.306;

· Option 2: link this enhancement to the UE capability of HS-SCCH less operation in CELL_DCH state. If a UE supports HS-SCCH less operation in CELL_DCH and supports HS-PDSCH in CELL_PCH, it shall also support this enhancement.

3. Conclusion
In this contribution, we discussed the potential HS-SCCH congestion caused by the large number of CELL_PCH UEs and possible solutions to alleviate the congestion. 

RAN1 is kindly asked to discuss and agree on the following proposal:

Proposal: Agree to enhance the HS-DSCH reception in CELL_PCH state, where for the CELL_PCH UE with dedicated H-RNTI configured, it shall be able to simultaneously perform the HS-SCCH controlled HS-DSCH reception and the HS-SCCH less paging operation.
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