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1
Introduction

This document contains some considerations about the impact of the Single point data transmission (SF-DC switching, DF-4C switching) and the Multiflow transmission (SF-DC aggregation, DF-DC aggregation and DF-4C aggregation) concepts on the 25.21x, 25.3xx, 24.4xx, and 25.1xx specifications in a form of text proposal to TR25.8xx on HSDPA Multipoint Transmissions (HSDPA MP-TX).

2
Text Proposal

*************************************** TEXT START ********************************************
10
Impact on specifications

This section outlines an estimation of the areas where work would be required on 3GPP RAN specifications in order to introduce the following concepts as part of the HSDPA MP-TX feature:

· Single point data transmission

· SF-DC switching

· DF-4C switching

· Multiflow transmission

· SF-DC aggregation

· DF-DC aggregation

· DF-4C aggregation

10.1 
Single point data transmission

10.1.1
WG1
The following changes may be required to support single point data transmission in the WG RAN1 UTRA FDD specifications:

TS 25.211, REL-10:
· In order to avoid having overlapping SCHs in different cells belonging to the same NodeB, a timing delay denoted by Tcell is introduced in each cell of a NodeB to delay the start of SCH, CPICH and the DL Scrambling Code(s) in that cell. Hence there is a need to indicate a new uplink DPCCH/HS-DPCCH/HS-PDSCH timing relationship at the SF-DC/DF-4C switching UE (Section 7.7) for the secondary serving HS-DSCH cell on a given frequency. 

· Furthermore, due to the timing offset between the two cells, a new section may be needed to specify for such UEs how HS-SCCH/HS-PDSCH subframes from the serving HS-DSCH cell and the secondary serving HS-DSCH cell need to be paired so that the joint HARQ ACK response for these pair of subframes are transmitted in a single sub-frame on the uplink. The pairing may be a result of indication from higher layers or may be based on a rule specified within RAN1 specifications.

TS 25.212, REL-10:
· While the SF-DC switching UE can reuse existing ACK/NACK code books as specified for DC-HSDPA or the DF-4C UE may reuse existing ACK/NACK code books as specified for 4C-HSDPA, it may be useful to indicate in Section 4.7 (HS-DPCCH Coding) that the SF-DC switching UE cannot simultaneously detect a single scheduled transport block on each of the serving and secondary serving HS-DSCH cells. The same rule applies to DF-4C switching UEs on each of the configured downlink frequencies. As a result code words corresponding to simultaneous combination of ACK/NACK on all cells are disallowed for such UEs. For example, for the SF-DC switching UE, the code words corresponding to ACK/ACK, ACK/NACK, NACK/ACK, NACK/NACK are disallowed and only DTX and codeword corresponding to ACK/DTX, NACK/DTX, DTX/ACK, DTX/NACK are allowed. 
· Both SF-DC switching and DF-4C UEs can reuse existing channel coding for HS-DPCCH composite channel quality indication as specified in Section 4.7.3A.2.

TS 25.213, REL-10:
· No impact is expected.

TS 25.214, REL-10:
· In order to avoid having overlapping SCHs in different cells belonging to the same NodeB, a timing delay denoted by Tcell is introduced in each cell of a NodeB to delay the start of SCH, CPICH and the DL Scrambling Code(s) in that cell. Hence there is a need to modifiy the synchronization procedure on secondary serving HS-DSCH cell timing (Section 4.2.4) to indicate that when the UE is configured with one or more secondary serving HS-DSCH cells, it shall assume the presence of common physical channels from these cells other than CPICH. Alternately, it may not be necessary to modify the procedure, if the time offset between the serving and secondary serving cell on a particular frequency is signaled from UTRAN to UE via RRC signaling.

10.1.2
WG2

TS 25.306, REL-10:
· Introduce a new UE capability where on a configured downlink frequency, the UE simultaneously monitors HS-SCCH from serving HS-DSCH cell and secondary serving HS-DSCH cells while it can receive HS-PDSCH from a single HS-DSCH cell in a 2ms subframe. 
TS 25.319, REL-10:
· Stage 2 description of the the SF-DC and DF-4C switching operation will be needed.
TS 25.321, REL-10:
· No change is expected to the existing MAC-ehs protocol architecture

· Since the single point data transmission schemes (SF-DC switching, DF-4C switching) apply to two cells in the same Node B, a single data flow is split at the MAC-ehs layer. More specifically

· there is only one MAC-ehs entity across the two cells for the data flow

· there is a shared TSN space between the two cells

· each cell has its own HARQ entity and physical layer entity

· For the SF-DC switching scheme this is identical to DC-HSDPA while for the DF-4C switching, this is identical to 4C-HSDPA.

· The MAC function related to control of HS-DSCH transmission and reception including support of HARQ as specified in Section 11.6 applies to both SF-DC and DF-4C switching UEs.
TS 25.331, REL-10:
· In order to avoid having overlapping SCHs in different cells belonging to the same NodeB, a timing delay denoted by Tcell is introduced in each cell of a NodeB to delay the start of SCH, CPICH and the DL Scrambling Code(s) in that cell. Hence there may be a need to signal from UTRAN to UE via RRC signaling,  the timing offset between the serving and secondary serving cell on a particular frequency.

· RRC Messages and associated procedure s containing physical layer & MAC configuration for DC-HSDPA and 4C-HSDPA to be extended/updated.

· UE capability to be indicated either in RRC CONNECTION REQUEST or RRC CONNECTION SETUP COMPLETE message.
10.1.3
WG3

TS 25.423, REL-10:
· Procedure text to be added to Radio Link Setup/Reconfiguration/Addition

TS 25.433, REL-10:
· Procedure text to be added to Radio Link Setup/Reconfiguration/Addition

10.1.4
WG4

TS 25.101, REL-10:

· Apply existing Tx and Rx core RF requirements as specified for single frequency devices to SF-DC UE.

· Apply existing Tx and Rx core RF requirements as specified for DC-HSDPA devices to DF-4C UEs

· Introduce new demodulation performance requirements for SF-DC and DF-4C UEs. In particular, new requirements need to be introduced for the case when the UE is configured on a pair of serving HS-DSCH cells on the same downlink frequency.

· Introduce new CQI reporting requirements for SF-DC and DF-4C UEs. In particular, new requirements need to be introduced for the case when the UE is configured on a pair of serving HS-DSCH cells on the same downlink frequency.

TS 25.104, Rel-10:
· There is a potential need to introduce a relative frequency error between serving HS-DSCH cell and secondary serving HS-DSCH cell that belong to the same NodeB on a configured downlink frequency.

· There is a potential need to introduce a relative time alignment error between serving HS-DSCH cell and secondary serving HS-DSCH cell that belong to the same NodeB on a configured downlink frequency.
TS 25.133, REL-10:

· No change is expected.
10.2 
Multiflow transmission

10.2.1
WG1
The following changes may be required to support Multiflow transmission in the WG RAN1 UTRA FDD specifications:

TS 25.211, REL-10:
· In order to avoid having overlapping SCHs in different cells belonging to the same NodeB, a timing delay denoted by Tcell is introduced in each cell of a NodeB to delay the start of SCH, CPICH and the DL Scrambling Code(s) in that cell. Furthermore, in the case of transmissions from different NodeBs to a single UE, since the NodeBs are asynchronous with respect to each other, the timing difference on the HS-PDSCH between 2 different NodeBs can be offset to within a 2ms sub-frame. Hence there is a need to indicate a new uplink DPCCH/HS-DPCCH/HS-PDSCH timing relationship at the SF-DC/DF-DC/DF-4C aggregation UE (Section 7.7) for the secondary serving HS-DSCH cell on a given frequency. 

· Furthermore, due to the timing offset between the two cells, a new section may be needed to specify for such UEs how HS-SCCH/HS-PDSCH subframes from the serving HS-DSCH cell and the secondary serving HS-DSCH cell need to be paired so that the joint HARQ ACK response for these pair of subframes are transmitted in a single sub-frame on the uplink. The pairing most likely will be a result of indication from higher layers for the case when the serving HS-DSCH cells belong to different NodeBs and could either be the result of indication from higher layers or based on a rule specified within RAN1 specifications for the case when the serving HS-DSCH cells belong to the same NodeB.

TS 25.212, REL-10:
· SF-DC and DF-DC aggregation UEs can reuse existing ACK/NACK code books and channel coding for CQI as specified for DC-HSDPA and DF-4C UE can reuse existing ACK/NACK code books as specified for 4C-HSDPA in Section 4.7

TS 25.213, REL-10:
· No impact is expected.

TS 25.214, REL-10:
· In order to avoid having overlapping SCHs in different cells belonging to the same NodeB, a timing delay denoted by Tcell is introduced in each cell of a NodeB to delay the start of SCH, CPICH and the DL Scrambling Code(s) in that cell. Furthermore, in the case of transmissions from different NodeBs to a single UE, since the NodeBs are asynchronous with respect to each other, the timing difference on the HS-PDSCH between 2 different NodeBs can be offset to within a 2ms sub-frame. Hence there is a need to modifiy the synchronization procedure on secondary serving HS-DSCH cell timing (Section 4.2.4) to indicate that when the UE is configured with one or more secondary serving HS-DSCH cells, it shall assume the presence of common physical channels from these cells other than CPICH.

10.2.2
WG2

TS 25.306, REL-10:
· Introduce the following new UE capabilities

· SF-DC aggregation UE where the UE is configured on a single downlink frequency, and the UE simultaneously monitors and receives HS-SCCH/HS-PDSCH from a pair of serving HS-DSCH cells on the configured downlink frequency.

· DF-DC aggregation UE where the UE is configured on a pair of downlink frequencies and the UE simultaneously monitors HS-SCCH/HS-PDSCH from a serving HS-DSCH cell from a NodeB on one of the downlink frequencies and HS-SCCH/HS-PDSCH from a secondary serving HS-DSCH cell on the other configured downlink frequency from the same or different NodeB.

· DF-4C aggregation UE where the UE is configured on a pair of downlink frequencies, and on each downlink configured frequency, the UE simultaneously monitors and simultaneously receives HS-SCCH/HS-PDSCH from a pair of serving HS-DSCH cells.

TS 25.319, REL-10:
· Stage 2 description of the the SF-DC and DF-4C aggregation operation will be needed.
TS 25.321, REL-10:
· If the multiflow transmission schemes are applied to two cells in the same Node B, a single data flow is split at the MAC-ehs layer. More specifically

· there is only one MAC-ehs entity across the two cells for the data flow

· there is a shared TSN space between the two cells

· each cell has its own HARQ entity and physical layer entity. 

· For the SF-DC aggregation or DF-DC aggregation of cells that belong to the same NodeB (Intra-NodeB aggregation), this is identical to DC-HSDPA while for the DF-4C aggregation of cells that belong to the same NodeB, this is identical to 4C-HSDPA.

· If the two cells in the multflow transmission schemes reside at two different NodeBs (Inter-NodeB aggregation), there must be a separate MAC-ehs entity at each cell. Therefore, there must be two MAC-ehs entities for the same data flow. In this case, the data flow must be split at higher layers (RLC or above).

· The MAC function related to control of HS-DSCH transmission and reception including support of HARQ as specified in Section 11.6 can be applied to SF-DC, DF-DC and DF-4C aggregation capable UEs

TS 25.322, 25.323, REL-10:

· If the two cells in the multflow transmission schemes reside at two different Node Bs, there are at least a couple of options in the higher layers to split the data between a pair of serving HS-DSCH cells:

· RLC layer split 

· PDCP layer split. 

· Depending on which option is selected, either 25.322 or 25.323 will be impacted. 

· In the case data is split at the RLC layer, it may be necessary to clarify the following:

· there is only a single RLC entity for both MAC-ehs entities

· the UE RLC Status PDU format and generation remain unchanged

· In the case data is split at the PDCP layer, it may be necessary to clarify the following:

· there is one PDCP entity but two RLC entities

· The operation of each RLC entity follows the legacy RLC procedures

· The use of PDCP sequence number is mandatory for every PDCP packet

· The UE PDCP receiver reorders the received PDCP packets and delivers them to the upper layer

· There is no retransmission of PDCP packets
TS 25.331, REL-10:
· In order to avoid having overlapping SCHs in different cells belonging to the same NodeB, a timing delay denoted by Tcell is introduced in each cell of a NodeB to delay the start of SCH, CPICH and the DL Scrambling Code(s) in that cell. Hence there may be a need to signal from UTRAN to UE via RRC signaling, the timing offset between the serving and secondary serving cell on a particular frequency when the cells belong to the same NodeB. Furthermore, in the case of transmissions from different NodeBs to a single UE, since the NodeBs are asynchronous with respect to each other, the timing difference on the HS-PDSCH between 2 different NodeBs can be offset to within a 2ms sub-frame. In this case also, it is possible to signal a timing offset similar to signaling τDPCH for users in soft handover on the DCH.
· RRC Messages and associated procedures containing physical layer & MAC configuration for DC-HSDPA and 4C-HSDPA to be extended/updated.

· A new set of events and procedures related to events 6F and 6G needs to be defined whenever the subframe time difference between the serving HS-DSCH cell and secondary serving HS-DSCH cell exceeds a threshold.The RNC will then update the UE with the pairing of subframes it needs to use for generating the HARQ-ACK on the uplink.

· UE capability to be indicated either in RRC CONNECTION REQUEST or RRC CONNECTION SETUP COMPLETE message.
10.2.3
WG3

TS 25.423, REL-10:
· Control Plane

· Procedure text to be added to Radio Link Setup/Reconfiguration/Addition

· Support Indicator to be added to the Audit / Resource Status Indication procedures
· S-HDSCH parameters (e.g. info about the cell specific UL scrambling code) to be added to the Radio Link procedures (possible reuse of most DC and 4C IEs) for each frequency

· Update of any Information Elements whose corresponding parameters are modified in WG1/2
· User Plane
· No impact
TS 25.433, REL-10:
· Procedure text to be added to Radio Link Setup/Reconfiguration/Addition

· Support Indicator to be added to the Cell Capability Container
· S-HDSCH parameters (e.g. info about the cell specific UL scrambling code) to be added to the Radio Link procedures (possible reuse of most DC and 4C IEs) for each frequency

· Update of any Information Elements whose corresponding parameters are modified in WG1/2
10.2.4
WG4

TS 25.101, REL-10:

· Apply existing Tx and Rx core RF requirements as specified for single frequency devices to SF-DC aggregation UEs.

· Apply existing Tx and Rx core RF requirements as specified for DC-HSDPA devices to DF-DC and DF-4C aggregation UEs

· Introduce new demodulation performance requirements for SF-DC, DF-DC and DF-4C aggregation UEs. In particular, new requirements need to be introduced for the case when the UE is configured on a pair of serving HS-DSCH cells on the same downlink frequency.

· Introduce new CQI reporting requirements for SF-DC, DF-DC and DF-4C aggregation UEs. In particular, new requirements need to be introduced for the case when the UE is configured on a pair of serving HS-DSCH cells on the same downlink frequency

TS 25.104, Rel-10:
· There is a potential need to introduce a relative frequency error between serving HS-DSCH cell and secondary serving HS-DSCH cell that belong to the same NodeB on a configured downlink frequency.

· There is a potential need to introduce a relative time alignment error between serving HS-DSCH cell and secondary serving HS-DSCH cell that belong to the same NodeB on a configured downlink frequency.
TS 25.133, REL-10:

· No change is expected.
11
Conclusion

.
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3
Conclusions

It is proposed to agree to and capture the text proposal on the impact to RAN specifications due to both Single point data transmission (SF-DC, DF-4C switching) and Multiflow transmissions (SF-DC, DF-DC, and DF-4C aggregation) as presented in this document to the HSDPA MP-TX TR [1].
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