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1 Introduction
At RAN#54 plenary, a work item (WI) was started on MIMO with 64QAM for HSUPA (see [1]). The RAN1-part of the WI is planned for completion by RAN#57 (September, 2012). The WI initialization was a result of extensive studies regarding potential benefits and solutions performed during the study item (SI) phase; see [2] for a summary of the findings.  
One remaining UL MIMO question is the detailed design of the rank and SG offset signaling. At RAN1#69, the following agreements were made related to this question:
· 2nd stream E-TFC selection – the virtual SG used in the E-TFC selection

· SG – offset, where the offset parameter is signalled by the Node B

· SG is signalled as in Rel-6 as an index to a gain factor table. The offset is to be interpreted as an offset to this SG index, and the same gain factor tables are used in the 2nd stream grant interpretation

· Keep E-AGCH unchanged for SG signaling

· Introduce a new channel using the E-AGCH coding chain but different bit interpretation to carry the second stream related information (rank, SG offset)

· The two channels can be independently configured with a channelization code and E-RNTI (possible to code multiplex them, or time multiplex on one code with different E-RNTIs)

After RAN1#69, an e-mail discussion (see [3]) regarding remaining aspects of the E-TFC selection procedure was initiated, and the outcome of that discussion impacts some of the agreements made at RAN1#69. In particular, it was acknowledged that the SG offset should be a power offset and not an index offset.

In this contribution, we further elaborate upon the design of the new channel carrying rank and SG offset information.
2 Rank and Offset Signalling Design Principles
At RAN1#69 it was agreed that a new channel should be introduced in order to signal the preferred transmission rank and the secondary stream E-TFC offset ∆. The new channel, here referred to as E-DCH Rank and Offset CHannel (E-ROCH), should use the E-AGCH channel structure, i.e. it should re-use the E-AGCH coding chain, but with different bit interpretation. 
The E-AGCH is a shared channel utilizing UE-specific (via the E-RNTI) CRC attachment with in total six information bits; absolute grant value (5 bits) and absolute grant scope (1 bit). A reasonable design choice would be to configure a different channelization code and E-RNTI (referred to as S-E-RNTI) for E-ROCH compared to the E-AGCH. The E-AGCH would convey grant information (as for legacy) and the E-ROCH would signal the preferred transmission rank and the secondary stream E-TFC offset ∆. It was further agreed during RAN1#69 that the E-AGCH and E-ROCH may use the same channelization code in order to save code resources (and UE despreader capacity). In this case, however, the E-AGCHs and the E-ROCH need to be time-multiplexed to convey grant, rank and the secondary stream E-TFC offset ∆.
2.1 Rank and offset signalling

Two alternatives to indicate the rank can be envisioned:
1. The presence of the E-ROCH (S-E-RNTI) is an indication that rank2 is preferred. This would mean that the E-ROCH always needs to be transmitted during rank2. Hence, if E-AGCH and E-ROCH use the same channelization code it is impossible to simultaneously change the grant and rank during rank2 transmissions. Furthermore this might lead to unnecessary rank changes if the UE misses to detect the E-ROCH and hence thinks it is a rank1 transmission.
2. There is a special bit in the E-ROCH that informs the preferred rank. In this case, the E-ROCH needs to be transmitted whenever the preferred rank should be changed. 

There are several reasons for why the latter alternative is preferred. It seems reasonable to avoid having to transmit the E-ROCH continuously during rank2, and instead let conveyed information be valid until new information becomes available. For example, the rank will remain fixed until an explicit command to change the rank has been received. This means that if the UE misses to detect a rank change (missed to detect the E-ROCH), the NodeB will need to issue a new command to change the rank. This is very similar to the existing operation of signaling a new absolute grant. Similarly, the secondary stream E-TFC offset ∆ value will remain fixed until it is updated or a rank change occurs.
During RAN1#69, it was concluded that in order to minimize the specification impact it is preferred to re-use existing grant tables to signal the offset value. Hence, a natural way of interpreting the current E-AGCH information bits for the E-ROCH is as follows:

· The absolute grant scope bit would correspond to a rank indication bit. 

· The absolute grant value bits would correspond to offset bits. Furthermore, existing grant tables are re-used to signal the offset, and E-AGCH and E-ROCH can potentially employ different tables. Note that index 0 and 1 would have no meaning for signaling the offset value, and should therefore not be used.

The offset value is a power offset relative the primary stream power and would typically be given by the SINR difference between the primary and secondary stream and be modified to ensure a certain BLER target. Further, the existing grant tables (e.g. Table 16B and 16B.1 in [4]) should be possible to re-use. One open question is, however, if the offset signaling should use the same table as the absolute grant, or if different tables should be used. For example, grants are conveyed using Table 16B.1 in [4], while offsets are signaled using Table 16B in [4].
Proposal 1: The new channel carrying rank and secondary stream offset information is referred to as E-DCH Rank and Offset CHannel (E-ROCH). 
Proposal 2: The preferred rank is conveyed via a specific rank bit in the E-ROCH, whereas the offset value is conveyed via the remaining 5 offset bits using any of the existing grant tables (not necessarily the same as the E-AGCH employs).
Proposal 3: The signaled rank and offset will remain fixed until they are updated, i.e. until a new E-ROCH is received.
3 Conclusion
This contribution discussed different design aspects related to the E-TFC selection procedure and the DL control channel layout.
The following proposals are made:
Proposal 1: The new channel carrying rank and secondary stream offset information is referred to as E-DCH Rank and Offset CHannel (E-ROCH). 
Proposal 2: The preferred rank is conveyed via a specific rank bit in the E-ROCH, whereas the offset value is conveyed via the remaining 5 offset bits using any of the existing grant tables (not necessarily the same as the E-AGCH employs).

Proposal 3: The signaled rank and offset will remain fixed until they are updated, i.e. until a new E-ROCH is received.
4 References

[1] RP-111642, “MIMO with 64QAM for HSUPA”
[2] TR 25.871, “Uplink Multiple Input Multiple Output (MIMO) for 
High Speed Packet Access (HSPA)”
[3] 3GPP RAN1 HSPA e-mail thread [69-49], “E-TFC selection for UL MIMO”
[4] TS 25.212, “Multiplexing and channel coding (FDD)”, v11.1.0
[5] TS 25.133, “Requirements for support of radio resource management (FDD)”, v11.0.0

[6] TS 25.321, “Medium Access Control (MAC) protocol specification”, v11.0.0
