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1
Introduction

In this document, we provide a high-level overview of the specification impact the HSDPA Multiflow feature will have on the following stage 3 specifications: TS 25.322 and TS 25.331. There might be a small impact on TS 25.321, which will depend on the outcome of further RAN2 discussions. 

It should be noted that this document does not cover changes for stage 2 specifications TS 25.302, TS 25.306, TS 25.308, CRs for which were under e-mail discussion [77bis#34] and which can be found in [2], [3], and [4], respectively.  

2
Multiflow impact on TS 25.322

During the RAN2#77bis meeting, an agreement was made to introduce the UE side re-ordering timer for the RLC layer to handle the skew issue in the inter-site Multiflow scenarios. For the sake of further brevity, hence it will be referred to as “MF timer”. Even though the technical details were left for further study, already a few companies (refer to [7]) have expressed a preference to base that timer functionality on the t-Reordering timer as in the E-UTRA RLC specification TS 36.322. Referring to the latter specification, (at least) the following changes in TS 25.322 are anticipated:

· Two new receiver state variables in sub-clause 9.4. Similar to the TS 36.322 VR(X) and VR(MS), new state variables are needed in TS 25.322, to support the functioning of the Multiflow re-ordering timer.

· Definition of a new “MF timer” in 9.5. Similar to the t-Reordering timer definition in TS 36.322, we need a new definition, e.g., Timer_Multiflow. The same section can provide the general information on when this timer is (re-)started with a reference to the sub-clause with detailed rules.

· Restrictions in sending the STATUS message in 9.7.2. There must be added a condition and a reference to the “MF timer” in 9.5, which will restrict sending the STATUS message. Upon the expiry of the “MF timer”, a UE must advance its internal VR(MS) variable and restart the timer. The expiry of the timer also works as an indication to send the RLC STATUS PDU.

· Conditions and actions on (re-)starting the “MF timer” in 11.3.3. Upon the reception of the RLC AMD PDU, if the “MF timer” is configured, then the VR(MS) variable must be updated if there is a contiguous set of correctly received PDUs from the beginning of the receive window. If there is a gap in the RLC sequence number space, a UE must (re-)start the “MF timer”.

· Setting the content of the STATUS message by accounting for the VR(MS) variable in 11.5.2.2. If the “MF timer” is configured, then a UE must consider only SNs up to VR(MS) while constructing the STATUS PDU.

During the RAN2#77bis meeting, a few solutions to the RLC RESET problem were presented, so that a UE does not initiate unnecessarily the RESET procedure in the inter-site case upon the reception of the STATUS PDU with the sequence number out of the transmit window [5], [6]. Depending on the outcome of the RAN2 discussions, there might be some further impact on TS 25.322.

3
Multiflow impact on TS 25.331

In this section we present a high-level overview of the most anticipated changes to be introduced into the TS 25.331 specification. There might be the following changes in the procedural part.

· Multiflow definitions in 3.1.

· UE sets the Multiflow capability in 8.1.3.6. Upon sending the RRC Connection Setup Complete message, a UE supporting Multiflow should set the relevant capability fields related to the the Multiflow functionality.

· UE sets and uses the physical layer category extension in 8.1.6.2. Regardless of the outcome of the RAN2 discussion on the physical category extensions for Multfilow [8], some updates are needed.

· Actions related to the Multiflow UE state variable in 8.5.x. 

· Trigger actions related to the Multiflow UE state variable in 8.6.6.45. Depending on the provided Multiflow configuration in the “Downlink secondary cell info FDD” IE [9], a UE may configure two MAC-ehs entities and associate correspondent cells with them.  

· Check whether any changes are needed with regards to the UE side RLC skew timer in 8.6.4.9.

· UE state variable for Multiflow in 13.4.x. 

Here are the expected changes in the tabular part.

· Multiflow capabilities. Since capabilities can be band agnostic, already a few proponents have expressed a preference to have the Multiflow capabilities per-band. Taking this as a working assumption, there is an impact to section “10.3.3.42a UE radio access capability extension”. Since Multiflow has been also agreed to dual-band, the correspondent Multiflow capabilities must be introduced in 10.3.3.42.

· Extensions to the carrier configuration. Assuming that the “Downlink secondary cell info FDD” IE is going to be re-used, a new IE is needed in 10.3.6.31a to indicate that there is either intra- or inter-site Multiflow configuration. In addition, there should be an indication which cell is the time reference one for HS-DPCCH. 

· A value for the UE side skew handling timer. A new optional IE for the UE side skew handling timer should be introduced either in “10.3.4.1 Downlink RLC Status info” or in “10.3.4.23 RLC Info”.   

· Extend the HS-DPCCH power offset. According to [10], “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.” Thus, appropriate changes should be introduced in “10.3.6.40a “. 

4
Conclusions

In this paper, we have presented an overview of Multiflow impact to TS 25.322 and TS 25.331 specifications with a list of general changes that should be introduced. The correspondent CRs implementing these changes can be found in [11] and [12].
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