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1.
Introduction

To efficiently share common channel resources with HSPDA, it was discussed in RAN#55 to move the common channel scheduler from CRNC to NB [1]. This document discusses several expected impacts to find a way forward. Details of each topic below will be further suggested if the proposed way is agreeable.
2.
NB Controlled PCH Transmissions
If the SCCPCH scheduler moves from RNC to NB [1], the NB could schedule PCH as well to efficiently share radio resources with HSPA. 
To enable that, the RNC needs to forward a RRC Paging Type 1 message to NB and give information on its DRX cycle to the NB scheduler. Thus, based on the information given from the RNC, the NB MAC sub-layer shown in the figure 1 could create PI bitmap and then transmit PIs on PICH and the Paging messages on PCH. 
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Figure 1: Potential Protocol Stack for PCH

Since pre-release UEs will receive PICH and PCH as well in a new NB, it may be preferred that the NB transmits PICH and PCH on SCCPCH as in R99. In this case, there may be no modification of PICH and PCH except scheduler relocation to NB. Thus, all pre-release UEs can receive PICH and PCH.
On the other hand, if NB utilizes HSPA to carry PCH, pre-release UEs cannot receive PCH on HSPA because PCH is always carried on SCCPCH in pre-releases. Thus, utilization of HSPA is not preferred to carry PCH.
Accordingly, if the SCCPCH scheduler moves from RNC to NB, it seems to better that NB transmits PICH and PCH on SCCPCH on Uu interface as in R99. In this case, scheduler relocation to NB will be invisible to all UEs. Thus, there will be no impact on UEs.
Nevertheless, if the HSPA solution [2][3] is preferred for PCH, it could be used in a restricted manner. For example, UTRAN could send paging messages on PCH/HSPA only to RRC Connected UEs having the enhanced capability because UTRAN knows capabilities of RRC Connected UEs. But, since UTARN does not know capabilities of idle UEs, UTRAN needs to send paging messages on PCH/SCCPCH at least to idle mode UEs regardless of UE capability.
With this assumption, if a UE has the enhanced capability, the UE would monitor PCH on HSPA while being in RRC connected mode and PCH on SCCPCH while being in idle mode. UE could indicate if it supports the enhancement or not in a RRC Connection Request message or a RRC Connection Setup Complete message. UTRAN may broadcast if UTRAN supports the enhancement or not by using SIB.
Meanwhile, if CN knows if a UE has the enhanced radio capability or not, CN could direct UTRAN to send a paging to the UE by using PCH/HSPA. In this case, the UE having the enhanced capability could receive PCH/HSPA only regardless of its RRC mode. But, this could be violation of the layering structure.
If NB utilizes HS-SCCH of HSPA to carry PCH, a UE with the enhancement would periodically monitor HS-SCCH at the duration of its paging occasion every DRX cycle. Thus, one H-RNTI on HS-SCCH should be designated for all paging messages on PCH or different H-RNTIs on HS-SCCH for different paging groups in a cell.
3.
NB Controlled CTCH Transmissions
BMC is still part of UMTS, even though UMTS implemented MBMS which is more enhanced than BMC. If BMC is expected to exist even in the future UMTS, SCCPCH scheduler relocation to NB could have some impacts on BMC because BMC messages are carried on FACH/SCCPCH in pre-releases. 
Since BMC messages are cell-specific, all radio protocol layers including BMC could be moved from RNC to NB as shown in the figure 2. The benefit of this stack is that BMC and HSPA schedulers are collocated in NB and therefore BMC scheduling could easily interact with HSPA scheduling.
However, due to scheduler relocation, RNC should forward SABP signalling received on Iu-BC to the NB. Thus, NBAP may need to have additional signalling. Alternatively, if NB implements the SABP protocol, NB could directly receive SABP signalling on Iu-BC from CBC.
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Figure 2: Potential Protocol Stack for CTCH

If NB carries CTCH on SCCPCH on Uu interface as in R99, all pre-release UEs would not recognize this relocation to NB. Thus, there seems to be no backward compatibility issues due to scheduler relocation. 
On the other hand, if HSPA is utilized to carry FACH i.e. HS-FACH [2][3], CTCH would be also carried on the enhanced FACH on HSPA. This could be realized by designating one H-RNTI on HS-SCCH to CTCH. In this case, if UE finds the H-RNTI designated to CTCH on HS-SCCH, UE receives CTCH on HS-FACH. 

However, if HSPA is utilized to carry FACH, pre-release UEs could not receive CTCH. Thus, UTRAN may need to duplicate BMC messages on FACH on SCCPCH and HS-FACH on HSPA. This is not preferred. Thus, if the SCCPCH scheduler moves from RNC to NB, it seems to be better that NB carries CTCH on SCCPCH on Uu interface as in R99.
4.
NB Controlled MBMS Transmissions
If the SCCPCH scheduler moves from RNC to NB, the NB could also schedule MCCH and MTCH transmissions because MBMS is transmitted on SCCPCH. 
First of all, as shown in the figure 3, MCCH could be scheduled by the MAC scheduler in NB. To enable this, RNC should give MCCH configuration e.g. repetition period and modification period to NB. Based on the information given from the RNC, the NB MAC could schedule MCCH control information.
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Figure 3: Potential Protocol Stack for MCCH
Also, as shown in the figure 4, the MAC scheduler in NB could schedule MTCH to share resources with HSPA. However, if soft combining of different cells is applied to a MBMS service, this stack would not be feasible. Thus, if soft combining is required, the MTCH scheduler should be in RNC as Release 6. 
On the other hand, selection combining of different cells in RLC would be possible even with this change in the figure 4 because RLC is still located in RNC. With this assumption, depending on a combining scheme, UTRAN would configure MTCH with either NB scheduling or RNC scheduling. It is noted that NB is able to schedule a MTCH carrying a cell-specific service as well instead of RNC.
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Figure 4: Potential Protocol Stack for MTCH
In the meantime, if HSPA is utilized to carry FACH, R6 MBMS UEs could not receive FACH on HSPA. Thus, utilizing HSPA for FACH enhancement seems to be not suitable for MBMS. 
Instead, SCCPCH should be still used for MCCH/MTCH even with scheduler relocation to NB. In this case, MTCH scheduling information on MSCH could be generated by NB, not by RNC because the scheduler is located in NB. This means MSCH is terminated in NB. 
The MTCH scheduling information is a RRC message in R6. Thus, RRC function may need to be located in NB for this particular case, which seems to be not agreeable. Instead, if the scheduler is in NB, MTCH scheduling information generated in NB can be carried by a MAC control PDU on enhanced FACH. In this case R6 UEs will discard the MTCH scheduling information because they do not understand it. For example, in case of MAC control PDU, if TCTF field indicates MAC control PDU by using one code which is one of reserved codes in R6, R6 UEs will discard the MTCH scheduling information. But, enhanced UEs can use the MTCH scheduling information for DRX operation. Thus, MTCH scheduling could be enhanced without any backward compatibility problem.
5.
NB Controlled FACH Transmission Power
Open loop power control is applied to FACH in R99. To determine transmission power of FACH carrying DCCH/DTCH frame by frame, UTRAN can use measurement results from a UE. This measurement results are reported to RNC by a RRC message so that if the FACH scheduler is in NB, the scheduler does not know the report.
Therefore, if the FACH scheduler moves from RNC to NB, it seems to be beneficial that measurement results on a serving cell are sent to NB. Otherwise, NB might need to transmit NB-scheduled FACH with full power at all times.
As one solution, RNC could forward measurement results of a serving cell received from UE to NB. For example, if RNC received a Cell Update message with a measurement result of a serving cell from UE, RNC can transfer the measurement result to NB when sending a Cell Update Confirm message to NB on Iub. Then, NB can determine  power of NB-scheduled FACH carrying the Cell Update Confirm message based on the given measurement result. Thus, this option seems to be useful if FACH transmission is a response to RACH transmission. 
However, if FACH transmission is not a response to RACH transmission, measurement report to NB will be delayed due to Iub interface. For example, when there is data to be transmitted on FACH, NB would need measurement results to decide power of FACH. If UTRAN requests measurements to UE, the UE will report measurement results to RNC, not NB. Thus, measurement report will be delayed on Iub interface until NB receives the report from RNC.
Alternatively, UE can directly report CQI of a serving cell to NB on Uu. Since CQI information is sent to NB, a RRC message cannot carry CQI. Instead, MAC or L1 signalling can be used to send CQI. For example, a MAC header on a RACH message can be extended to carry CQI [4] or a MAC PDU transmitted on a RACH message can piggyback CQI.
In this case, there should be a MAC sub-layer in NB which captures CQI from a received RACH message and controls transmission of FACH based on the received CQI.
We prefer direct report to NB by using MAC signalling because its reporting delay is less. In addition, if FACH is carried on HSPA with AMC [3], CQI could be also used for AMC. However, it is recommended that CQI reporting should be carefully used due to UL interference.
6.
Conclusion

In this document, we discussed impacts on common channels due to scheduler relocation to NB. In our opinion, utilizing HSPA seems to be not desirable for PCH, CTCH and MBMS transmissions. Instead, we prefer to utilize SCCPCH channel at least for those common channels with scheduler relocation to NB. We think that even if the SCCPCH scheduler moves from RNC to NB, there would be no backward compatibility problem on SCCPCH.
Nevertheless, if the HSPA solution [2][3] is preferred, we think PCH and FACH on HSPA could be configured only for RRC Connected UEs with the enhanced capability. That means when the UE with the enhanced capability is idle, it receives PCH on SCCPCH as in R99 and when the UE with the enhanced capability is RRC connected, it receives PCH and FACH on HSPA. Thus, UTRAN configures PCH/SCCPCH for all UEs in idle mode and pre-release UEs in RRC connected mode, FACH/SCCPCH for all pre-release UEs and PCH/HSPA and FACH/HSPA for enhanced UEs in RRC connected mode. 
In this case, the enhanced UE should need to indicate if it supports the enhancement or not in a RRC Connection Request or RRC Connection Setup Complete message and based on the indication, UTRAN could decide if FACH/HSPA can be configured or not in the UE. As a result, the enhanced UE could avoid simultaneously receiving SCCPCH carrying FACH or PCH and HSPA carrying FACH or PCH. But, exceptionally the UE in RRC Connected mode may simultaneously receive HSPA carrying PCH or FACH and SCCPCH carrying MBMS or BMC which is optional.
It is noted that even if the HSPA solution is preferred, PCH/SCCPCH and FACH/SCCPCH should co-exist with PCH/HSPA and FACH/HSPA to provide backward compatibility and broadcast/multicast. Thus, moving the SCCPCH scheduler to NB would be still beneficial for efficient NB resource management as well. Whereby, most of common channel resources, even used for pre-release UEs, could come to be under NB control in UTRAN.
Furthermore, if the scheduler moves to NB, NB would need a measurement report from a UE to control power or AMC of FACH carrying DCCH/DTCH. The report could be realized by including CQI in a RACH message [4].
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