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1. Introduction

At the past RAN2 meeting a stage 2 CR [3] to introduce the mapping of the paging channel on the HS-DSCH was agreed.  In the same meeting, a document discussing the possible relation between PICH and HS-SCCH channel was discussed [2].  This resulted in the LS to RAN1 asking to verify the RAN2 assumption on the physical layer aspects of of Enhanced CELL_FACH state in FDD [1].
During the discussions described above, Vodafone raised the concern that the new use of the HS-SCCH to schedule page messages in URA_PCH state may lead to the overload of the HS-SCCH channel in the cell, resulting in the need to allocate an additional HS-SCCH.  In this document we show how it would be possible to reduce the utilization of the HS-SCCH resources to schedule page messages on the HS-PDSCH, by reusing a technique similar to the one agreed for CPC.
2. Principles for the new CELL_PCH/URA_PCH operation
In RAN2#57, it was agreed that the PICH will be used to alert the UE in CELL_PCH/URA_PCH that a paging message, user plane data (DTCH) or RRC signaling (e.g. CCCH, DCCH) is going to be transmitted on the HS-DSCH. This section builds on top of this agreement and proposes some principles for the new CELL_PCH/URA_PCH operation.
A paging indicator set in a PICH frame will point to a first set of associated HS-SCCH/HS-PDSCH subframes which the UE shall attempt to receive. The number of these subframes that can be used to schedule a downlink message for the UE, NUM_HS_SUBFRAMES_SET1, can have the following value range {5, 6, 7,... 20}.
A possible definition of the timing relation between the PICH carrying the paging indication and the first associated HS-SCCH/HS-PDSCH subframe was presented in [2] and it is shown in the Figure below.  In particular the first subframe starts PICH + HS-SCCH chips after the transmitted PICH frame, where HS-SCCH < 7680 chips.
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Figure 1: Timing relation between PICH frame and associated HS-SCCH subframes

To address the concerns raised on the HS-SCCH load, we propose that both HS-SCCH and HS-SCCH-less operation should be supported by reusing a similar approach to the one recently adopted for CPC:

· The network may configure the UE with the set of TFs and the HS code(s) to be used for HS-SCCH-less operation.
· When the UE configured for HS-SCCH-less operation, it shall attempt to decode any transmission on the configured HS-SCCH(s) and on the configured HS-PDSCH channel(s).
No uplink feedback is assumed for the new CELL_PCH/URA_PCH operation when using the downlink HS channels. However, blind HARQ retransmissions should be allowed to improve reliability. In particular the standard should allow bit exact repetitions and Chase combining on HS-SCCH and predefined incremental redundancy on HS-PDSCH.
For the HS-PDSCH predefined incremental redundancy, it should be possible to configure the number of blind HARQ retransmissions as well as the interval between retransmissions. The number of blind retransmissions, BLIND_HARQ_NUM_RETRANS, can have the value range {0, 1, 2,...,7}; the interval between retransmissions, BLIND_HARQ_STRIDE, can have value range {0, 1, 2, 3, ..., 5}.
To allow more flexibility to send data while not impacting the UE battery life, it should be possible to extend the monitoring period during the UE wake up. In particular, if the UE successfully decodes an HS-SCCH or HS-PDSCH transmission, it shall attempt to receive the subsequent set of HS-SCCH/HS-PDSCH subframes. The number of subsequent HS-SCCH/HS-PDSCH subframes that the UE shall attempt to decode, NUM_HS_SUBFRAMES_SET2, can have the following value range {0, 5, 10, 20, 40}.

2.1. Examples of operation

In the following we show a non-exhaustive collection of examples that should clarify the proposed new operation for CELL_PCH/URA_PCH.
2.1.1. Example #1

Parameter settings used in this example are:
· NUM_HS_SUBFRAMES_SET1 = 5

· BLIND_HARQ_NUM_RETRANS = 4

· BLIND_HARQ_STRIDE = 0

· NUM_HS_SUBFRAMES_SET2 = 0

Comment: the UE wakes up 3 subframes after the end of the PICH radio frame. The UE attempts to decode any transmission on the configured HS-SCCH(s) or the configured HS-SCCH-less channels for the next 5 subframes. Such transmission would be repeated over 5 consecutive subframes. The UE can DRX after that.
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2.1.2. Example #2

Parameter settings used in this example are:
· NUM_HS_SUBFRAMES_SET1 = 5

· BLIND_HARQ_NUM_RETRANS = 4

· BLIND_HARQ_STRIDE = 0

· NUM_HS_SUBFRAMES_SET2 = 10

Comment: same procedure as in Example #1 with the difference that if the UE successfully decodes an HS-SCCH or an HS-PDSCH transmission destined for this UE, it shall attempt to receive packets over the next 10 subframes under the same conditions (same parameters).
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2.1.3. Example #3

Parameter settings used in this example are:
· NUM_HS_SUBFRAMES_SET1 = 5

· BLIND_HARQ_NUM_RETRANS = 4

· BLIND_HARQ_STRIDE = 0

· NUM_HS_SUBFRAMES_SET2 = 10

Comment: same as Example #2 except that here the PICH is aligned with an S-CCPCH which, in turn, is not aligned to the P-CCPCH radio frames.
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2.1.4. Example #4

Parameter settings used in this example are:
· NUM_HS_SUBFRAMES_SET1 = 12
· BLIND_HARQ_NUM_RETRANS = 2
· BLIND_HARQ_STRIDE = 1
· NUM_HS_SUBFRAMES_SET2 = 0
Comment: The UE wakes up 3 subframes after the end of the PICH radio frame. The UE attempts to decode any transmission on the configured HS-SCCH(s) or the configured HS-SCCH-less channels for the next 12 subframes. Such transmission would be repeated over 3 subframes and are one subframe apart. The UE can DRX after that

.
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3. Conclusion

In this document we have shown how it would be possible to reduce the load on the HS-SCCH for scheduling page messages, signalling messages and user plane data to UEs in CELL_PCH and URA_PCH.  If the proposal is agreed, we will draft the CRs needed to introduce this mechanism into the Rel-7 specifications.
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