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Discussion and decision
1. Introduction

Enhanced CELL_PCH feature was introduced in Release7. If HSDPA channels are configured for CELL_PCH and URA_PCH states, UE with this capability can receive paging message or control signalling faster than legacy UE. It also benefits UE in CELL_PCH state moves to CELL_FACH state without sending CELL UPDATE message if UE has dedicated H-RNTI. To support HS-DSCH transmission to UE in CELL_PCH or URA_PCH, HS-DSCH DATA FRAME TYPE3 was introduced in Iub UP spec as well. This paper would discuss one enhancement to HS-DSCH DATA FRAME TYPE3 to schedule multiple UEs in one CFN.    
2. Discussion
HS-DSCH DATA FRAME TYPE3 includes Paging Indication bitmap (PI bitmap), CFN, H-RNTI, HI IE and other fields transmitted from RNC to NodeB. As UEs in URA_PCH and CELL_PCH first need to be paged with PICH to indicate them that paging message is coming in the next frame, the CFN in the HS-DSCH DATA FRAME TYPE 3 header corresponds to the Cell SFN of the frame in which the start of the HS-SCCH frame is located. The timing of the PICH frame (containing the paging indication information) is the same as the HS-SCCH frame timing.
When Node B receives HS-DSCH DATA FRAME TYPE 3 carrying PI bitmap, CFN, H_RNTI and HI =1, Node B understands that in CFN-1 frame it has to send PICH containing PI bitmap, and DCCH PDU (or DTCH PDU) mapped to HS-DSCH/HS-PDSCH needs to be sent in CFN frame. As field HI =1, Node B transmits HS-SCCH encoded with H-RNTI. If the logical channel ID in block field is 15, this means that HS-DSCH DATA FRAME TYPE 3 carries BCCH PDU, and H_RNTI is the BCCH specific H-RNTI.

In legacy PCH DATA FRAME, Paging Indication information and Paging messages are included. To page one UE, two consecutive PCH DATA FRAMEs with consecutive CFN numbers are transmitted, the first frame contains the Paging Indication Information and the second contains the Paging Message. These two consecutive FRAMEs also can carry more than one UE’s Paging messages from RNC to NodeB if multiple UEs need to be paged in one CFN. 
However HS-DSCH DATA FRAME TYPE 3 has limitation that only one H-RNTI is in the given field. If multiple UEs’ data need to be scheduled in one CFN by NodeB, current HS-DSCH DATA FRAME TYPE3 cannot support. Three use cases listed in below require multiple UEs scheduled in one CFN.
· Use case1: if there is mobile terminating call paging for more than one UE in same paging occasion, and these UEs have been assigned dedicated H-RNTI by network, then HS-DSCH DATA FRAME TYPE 3 cannot handle more than one call in its frame. Other UEs, which have call in the same paging occasion, have to wait/be in queue for next DRX cycle to be considered by RNC. If there is UE at the end of the queue, then it is possible that it would be too long before it is served by the RNC.

· Use case2: if the logical channel DCCH/DTCH data and logical channel PCCH data for different UEs in CELL_PCH need to be scheduled in the same CFN, the current HS-DSCH DATA FRAME TYPE 3 doesn’t support.

· Use case3: if there is Earthquake and Tsunami Warning or BCCH modification info, and RNC wants to convey this information to UEs in the cell, which is configured for HSDPA channels in CELL_PCH, and URA_PCH, and UEs are capable to receive HS-DSCH in CELL_PCH and URA_PCH, then RNC cannot send the ETWS (earthquake and tsunami warning system) information and/or BCCH modification info to all the UEs in such cell in one DRX cycle. But, it takes two DRX cycles to inform all the UEs about ETWS Information and BCCH modification info, and this is due to limitation in HS-DSCH DATA FRAME TYPE 3, which does not allow carrying PCCH PDU and BCCH PDU in the same HS-DSCH DATA FRAME TYPE 3.
Below figure shows example how multiple UEs with dedicated H-RNTI can be scheduled in one CFN by Node B.
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Figure1: Schedule multiple UEs in one CFN
The HSDPA channels were introduced in URA_PCH and CELL_PCH so that UE receives paging messages fast, and UE could send the data in uplink fast by entering into CELL_FACH state autonomously. But due to limitation in HS-DSCH DATA FRAME TYPE 3, this advantage of HSDPA channels in URA_PCH and CELL_PCH evaporates. On the contrary, users will have to face delay and that could be bad experience for users. So we propose to enhance HS-DSCH DATA FRAME TYPE3 to support carrying multiple UEs’ data in one frame. 
Proposal1: HS-DSCH DATA FRAME TYPE3 should be enhanced to support NodeB schedules multiple UEs’ data in one CFN.
To support scheduling multiple UEs into one CFN frame, the straight forward way is RNC could put the DCCH/DTCH PDUs of all the UEs that will be scheduled in one CFN frame into one HS-DSCH DATA FRAME TYPE3. Some new fields in TYPE3 need to be defined, details can be found in R3-132107.
Proposal2: to implement scheduling multiple UEs into one CFN frame, HS-DSCH DATA FRAME TYPE3 should be extended as definition in R3-132107.

3. Conclusions

Proposal1: HS-DSCH DATA FRAME TYPE3 should be enhanced to support NodeB schedules multiple UEs’ data in one CFN.
Proposal2: to implement scheduling multiple UEs into one CFN frame, HS-DSCH DATA FRAME TYPE3 should be extended as definition in R3-132107.

