3GPP TSG RAN WG1 Meeting #68-BIS

R1-121915
Jeju, Korea, 26th-30th March 2012

Title:
LS on the RAN1 agreements on HSDPA Multiflow
Response to:
-
Release:
Rel-11
Work Item:
HSDPA_MFTX
Source:
RAN WG1
To:
RAN WG2, RAN WG3
 Cc:


Contact Person:


Name:

 Karri Ranta-aho
Tel. Number:

+358 50 521 0651
E-mail Address:
karri.ranta-aho@nsn.com
Attachments:


1. Background:

RAN WG1 has progressed in the HSDPA Multiflow work item to a CR drafting phase, and would like to share with RAN WG2 and RAN WG3 the agreements that are seen to potentially have layer 2/3 implications.
2. Overall Description:
The following agreements and working assumptions potentially impacting layer 2/3 specifications were made during the RAN WG1 meetings #68 and #68bis:
MIMO and Multiflow related UE capabilities
· A UE capable of Multiflow and MIMO does not necessarily need to support the two features simultaneously
· A UE capable of Multiflow and MIMO may indicate the need to be restricted to single-stream MIMO operation when configured with the two features simultaneously

· A UE may be simultaneously capable of Multiflow and dual-stream MIMO

· A UE may indicate that, when configured with MIMO and Multiflow simultaneously, it requires an increased HARQ-ACK processing latency. 

Cell grouping for CQI reporting
In order to benefit the inter-site HARQ-ACK and CQI reception RAN1 has agreed for the need of grouping cells.

· Primary serving cell CQI report is mapped to CQI0 on HS-DPCCH as in DC/4C/8C-HSDPA

· The CQI reports are grouped together for purposes of mapping to HS-DPCCH, the grouping is provided to the UE by the RNC
· RAN1 working assumption is that the UE can assume that cells belonging to the same group have the same DL timing, i.e. follow the multicarrier HSDPA timing requirement, so that an inter-site Node B needs to receive one CQI group and decode one HARQ-ACK group.
Following agreements and working assumptions were made on channel timing

1. The HS-DPCCH timing is determined by an offset from one downlink 

2. The HS-DPCCH timing follows the Rel-5 rules relative to the downlink acting as the time reference

3. There non-time reference link follows the HARQ-ACK timing as depicted in Figure 1 for Multiflow without MIMO case

4. The devices capable of and configured for simultaneous Multiflow and MIMO operation and not requiring additional processing time for HARQ-ACK generation follow the same timing rules as Multiflow without MIMO case.

5. Working assumption: The devices capable of and configured for simultaneous Multiflow and MIMO operation at least in the non-time reference cell and requiring additional processing time for HARQ-ACK generation follow the same timing rules as Multiflow without MIMO case, with the exception that the HARQ-ACK of the non-time reference cell being transmitted one HS-DPCCH sub-frame later – FFS exactly how to capture this in the spec.

a. Revisit at RAN1#69 to consider whether there are benefits to keeping the reference cell unchanged while its HARQ-ACK timing becomes one subframe later when 7 HARQ processes are configured. 
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Figure 1: Channel timings in a non-MIMO case and in a MIMO case if increased HARQ-ACK processing latency is not needed

Time reference cell for HS-DPCCH transmission timing

The HS-PDSCH to HS-DPCCH channel timing restrictions may require the network to pick the reference cell for the HS-DPCCH timing based on UE measurements pertaining to the time difference between the cells and L1 specific criteria and provide this information to the UE and to the participating Node Bs. Due to possible time drift between the Node Bs, there may be a need to change the time reference. It is FFS if this is limited to the case of the UE not requiring additional processing time for HARQ-ACK generation. Measurements, triggers and signaling for this purpose need to be considered.
HS-DPCCH power offset range
Two new HS-DPCCH power offsets were agreed to be introduced. Due to this the CQI, ACK and NACK power offset signaling range needs to be extended by two new values to support 13 different power offsets (Indexed 0,…, 12). Notably the RAN1 agreement was that this range extension should not be tied to Multiflow operation or capability.

HS-SCCH orders for deactivating/activating cells in multiflow mode
RAN1 is conducting a post RAN1#68bis email discussion with regard to the cell deactivation/activation. The following alternatives are under discussion:

1. Allow (de-)activation by HS-SCCH order only for cells within the same RLS

2. Allow (de-)activation by HS-SCCH order only for secondary carriers and cells within the same RLS as the primary assisted cell. 

3. Do not allow (de-)activation by HS-SCCH order

UL DTX and DL DRX

RAN2 had already indicated (R1-120953/R2-120912) that intra-site DRX and operation intra- and inter-site UL DTX operation is possible 
From RAN1’s perspective, there is no problem with supporting DRX for inter site Multiflow operation as well, and no additional higher layer parameters are needed to support this, assuming that the UE would maintain a common DRX status. 

RAN1 identified an issue with unrestricted deactivation and subsequent reactivation of DRX; if in the inter-site Multiflow operation, two participating Node Bs independently deactivate DRX on the same carrier frequency and then one of the two Node Bs reactivates DRX, this will lead to data loss in the other Node B. Due to this RAN1 took the working assumption that DTX/DRX deactivation/reactivation through HS-SCCH order is only allowed for Intra-NodeB Multiflow, but not for Inter-NodeB Multiflow.
3. Actions:

Actions to RAN WG2:
RAN WG1 would like to respectfully request RAN WG2 to take the abovementioned points into consideration in their work. Especially RAN WG1 would like to highlight the following points:

· The UE should be provided with a cell grouping that the UE can assume that cells belonging to the same group have the same DL timing, i.e. follow the multicarrier HSDPA timing requirement, so that an inter-site multiflow Node B needs to receive one CQI group and decode one HARQ-ACK group only.
· In addition to the multiflow categories/capabilities that may be introduced by RAN2, RAN1 would like to indicate the need for the following additional UE capability bits
· The Multiflow + Dual-Stream MIMO needs a separate UE capability
· The Multiflow + Single-Stream only MIMO needs a separate UE capability indication

· The Multiflow + DS/SS MIMO UEs need a separate capability indication whether they can meet the non-MIMO HARQ-ACK feedback timing requirement, or if a relaxed HARQ-ACK feedback timing is required 

· Due to the HS-DPCCH timing being relative to one of the Multiflow cells only, additional signaling is needed for the UE to know what transmit timing to apply to HS-DPCCH. It is FFS if this is limited to the case of the UE not requiring additional processing time for HARQ-ACK generation. Some practical details related to this are still under discussion in RAN1, but it is expected that when the time difference of the two cells drifts over 1.5 slots, the network may need to take action. It is FFS if this is limited to the case of the UE not requiring additional processing time for HARQ-ACK generation.
· The HS-DPCCH timing requirements may require the RNC to get UE measurements on relative cell timings in order to make the decision on the HS-DPCCH timing.

· HS-DPCCH (CQI, ACK and NACK) power offset signalling range needs to be extended with two additional power offsets. The total number of different power offsets supported by Release 11 TS25.213 will be 13. This signalling range extension should be independent from Multiflow capability and configuration.

· RAN1 is still discussing the pros and cons of cell activations and deactivations with HS-SCCH orders (e.g. in which cases there actually could be UE power saving, cases)

· RAN1 has concluded that, assuming a common DL DRX state machine in the UE, the DL DRX can operate in inter-site Multflow configurations without additional parameters from higher layers, and the impact will be isolated to TS25.214.

· RAN1 took the working assumption that DTX/DRX deactivation/reactivation through HS-SCCH order is only allowed for Intra-Node B Multiflow, but not for Inter-Node B Multiflow.

Actions to RAN WG3:

RAN WG1 would like to respectfully request RAN WG3 to take the abovementioned points into consideration in their work. Especially RAN WG1 would like to highlight the following points:

· The Node B may need to be provided with information on how to interpret the contents of the HS-DPCCH, that is, how each cell’s’ CQI and HARQ-ACK map to HS-DPCCH.

· The Node B capabilities for Multiflow operation need to be introduced

· Due to the HS-DPCCH timing being relative to one of the Multiflow cells only, additional signaling is needed for the Node Bs to know with what timing the HS-DPCCH is to be received in a given cell/Node B. Some practical details related to this are still under discussion in RAN1.
· HS-DPCCH (CQI, ACK and NACK) power offset signalling range needs to be extended with two additional power offsets. The total number of different power offsets supported by Release 11 TS25.213 will be 13. This signalling range extension should be independent from Multiflow capability and configuration.
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