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1 Introduction

During the last meeting RAN2 discussed two proposals that would allow L2 processing relief with operation of the Enhanced Layer 2. This was addressed in contributions R2-071471 and R2-071405. Based on this, the following decisions were taken into account:
1) Limitation of the number of MAC-d flows per TTI

2) Limitation of the number of RLC PDUs per TTI

In this contribution we address these two decisions and what actions are required to take them into account in the standard.
2 MAC-d flows per TTI
The limitation of the number of MAC-d flows will allow some relief of the increased requirement of processing different queues in one TTI, as allowed by the enhanced Layer 2.
The main benefit of this multiplexing is to allow signalling and one other bearer in the same TTI, in a similar fashion to what is done in E-DCH.

Taking this into account, we consider that it would be sufficient to have a maximum of 2 MAC-d flows per TTI. This would allow cases like SIP+ VoIP,or SRB+VoIP, SRB+I/B, SRB+Streaming, etc. 
Proposal A: Limit the number of Q’s scheduled per TTI to 2.
3 RLC PDUs per TTI

At the last meeting, it was proposed that the number of PDUs per TTI is restricted to 10. However, there are a few legacy issues to consider, since a Rel-7 UE will still have to work in a Rel-5/6 network.
In Rel-5/6 we have the following situation:

· Cat6 (3.6Mbps) the UE processes ~20 PDUs every TTI

· Cat8 (7.2Mbps) the UE processes
· ~20 PDUs every TTI (if 640bit PDU is used)
· ~40 PDUs every TTI (if 320bit PDU is used)
· Cat9 (10Mbps) the UE processes ~30 PDUs per TTI (@ 640 bits RLC PDU)

· Cat10 (14Mbps) the UE processes ~40 PDUs per TTI (@ 640 bits RLC PDU)

This then raises two questions:

a) Is there an impact to a UE that supports 64QAM / MIMO?

b) How do Rel-7 UEs, that support L2+, work on a Rel-5/6 network?

Effectively, in rel-7 we could have the situation shown in Figure 1, where a 64QAM and MIMO UE are not able to maximise the processing relief allowed by the MAC-ehs operation. 
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Figure 1 - Processing load of different UE categories
It would be of a great benefit to the technology to address this issue and allow lower cost to the terminal development. This would maximise the potential of HSPA deployment and increase its competitiveness as a technology.

As a first step it would be beneficial to modify the current signalling of 64QAM/MIMO capabilities in 25.331. Currently, there is a ‘link’ that a category 16 UE requires category 10 in Rel-5. This would allow a cat16 UE to be ‘capped’ by the cat9 processing requirements. There is also some related ‘link’ between 64QAM and Rel-5 that is not totally clear and introduces some limitations as shown in the figure.

Proposal B: signal MIMO and 64QAM categories explicitely in 25.331.

With regards to addressing this issue even further, we have several options available:
OPTION 1: introduce the same pdu/tti requirement in Rel-5.

Although at first glance, this seems like the most preferable option from a UE vendor point of view, it actually could generate some problems for the system operation of categories 9 and 10 in Rel-5/6 due to the RLC PDU sizes required for operation at highest Rel-5 rates. Therefore, it does not seem like a really feasible option.
OPTION 2: copy the requirement from Rel-5 UEs to Rel-7 UEs

This means deciding what a suitable requirement would be for Rel-5 (e.g. 40 PDUs/tti) and use the same requirement in Rel-7. This option is sub-optimal because this requirement is likely to become a more significant part of the processing load of future UEs.

OPTION 3: Create requirement for Rel-7 UEs only

This means that the processing relief allowed for Rel-7 UEs only becomes available at some point in the future, when there is no issue of a Rel-5 legacy any more. In our opinion, this option is not realistic and therefore should not be considered.

OPTION 4: replicate UE categories in Rel-7

This option would mean that a Rel-7 UE would be able to signal a different category for Rel-5 and Rel-7.

Out of the options available above, we feel that Option 4 is the preferable one, since it does not create backwards compatibility issues for Rel-5 and seems to be quite realistic.

We are aware of the complexity this would bring to the system given the duplication of HSDPA category combinations. Therefore, we would propose that the number of different categories allowed in Rel-7 is limited. In our opinion, allowing only signalling of different categories 9 and 10 would already give a significant benefit to Rel-7 UEs. This would be an acceptable compromise to avoid complexity and the result is as shown in Figure 2.
Note that this figure is just an example, and UE vendors would also be more motivated to optimise their implementation even further (e.g. MIMO and 64QAM UEs could be ‘capped’ by category 6 instead of category 8).
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Figure 2 - Rel-7 UEs are less limited by Rel-5 legacy

Proposal C: Allow separate signalling of HSDPA category 9/10 in rel-5 and rel-7.
4 Proposal
We would like, based on the above discussion, to consider & agree on the proposals A, B and C made in the previous sections of this document (copied below).

Proposal A: Limit the number of Q’s scheduled per TTI to 2.

Proposal B: signal MIMO and 64QAM categories explicitely in 25.331.

Proposal C: Allow separate signalling of HSDPA category 9/10 in rel-5 and rel-7.

Furthermore, we would like to consider some action for Rel-5. Since the options of fully addressing this issue are somewhat restricted for obvious reasons, we woud like to address it by clarifying in the specification that for rates greater or equal than 7.2Mbps, an RLC PDU size smaller than 656 bits should not be used. In our view, this would not impact the system significantly and is still well within the limits of system operation for rates up to 14Mbps.
Proposal D: Clarify in the specification (e.g. 25.993, 34.108, 25.306) that for rates greater or equal to 7.2Mbps, the UE can assume usage of an RLC PDU size of 656 bits. 
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