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On Single Carrier Reception in DLMC (update of GP-130649)
1 Introduction

There have been extensive discussions in GERAN on the working assumptions for DLMC, and the latest set of working assumptions have been captured in [1], some of them still pending an agreement.
This document provides two proposals related to single carrier reception.
This document is an update of [9]. Changes have been highlighted in red text.

2 Background
To alleviate the increased risk of blocking for an MS in DLMC configuration it was proposed in [2] that an MS in DLMC mode shall regularly fallback to single carrier reception (although the MS still remains in DLMC configuration). Relating WAs in [1] are quoted as follows,
WA54: To ensure a communication channel between the MS and network when the MS is blocked, a fallback to single carrier is used on a regular pre-determined interval.

WA55: When falling back to single carrier configuration the MS remains in DLMC configuration but the non-DLMC performance requirements apply.
3 Non-contiguous intra-band reception and inter-band reception

It is not fully clear how the fallback shall be applied in case of non-contiguous reception. WA54 could be interpreted as either falling back to single carrier reception on one receive path and closing reception on the other receive path, or falling back to single carrier reception on both receive paths. Both interpretations are considered overkill by the sourcing company, because

· If a fallback is applied on one receive path, the achieved “reliable communication channel” is not expected to be impacted by the other receive path, whether the latter is blocked or not.
· In case a “reliable communication channel” has been ensured on one receive path, close of reception or fallback to single carrier reception on the other receive path may result in significant loss of peak throughput whenever the fallback occurs.

And the above is also true for inter-band reception.

WA1: In case of non-contiguous intra-band reception or inter-band reception, fallback to single carrier only applies to one receive path.
4 Carrier selection
In DLMC there are a number of cases where single carrier reception is used:
a) Fallback to single carrier reception on PTCCH.
b) Fallback to single carrier reception on PDTCH.
c) Carrier selection output of a single carrier in a given radio block period.

It has been agreed that in all three cases the current single carrier (i.e. non-DLMC) performance requirements shall apply (see WA1 and WA55 in [1]).
Figure 1 shows an example of single carrier reception on PDTCH (covering case b and case c).
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Figure 1.  Single carrier reception on PDTCH

Unlike case b, case c only occurs “irregularly”, depending on a number of factors: MS capability (e.g. supported maximum carrier separation), network planning (e.g. ARFCN spacing in a MA), radio resource management (e.g. number of assigned carriers), starting frame number of the radio block period, etc. For some DLMC configurations, it may never occur. And for some other DLMC configurations, it may occur every once in a while. In any case, once it occurs, the effect on reducing the risk of in-band blocking is exactly the same as case b. Hence it makes no sense to apply case b whenever case c occurs since last regular fallback period, as shown in blue in Figure 1.
The gain is quite obvious and adaptive to any carrier selection method. Since “fallback to single carrier reception” will only play a positive role in the rarely-occurring blocking scenario, and will have an adverse impact to the peak throughput of a DLMC user almost most of the time, the loss should be reduced to a level as low as possible.
One possible concern on such a proposal may be that the fallback interval is doubled whenever a single-carrier selection occurs in the radio block period right after a regular fallback. However, this is not believed to be a problem for the detection of potential blocking in the BSS, because
· The blocking (if any) begins randomly in any one of the 12 radio block periods of a 52-multiframe, hence making the fallback intervals equally spaced does not help meeting the beginning of blocking.
· The network will not detect any potential blocking until some time has passed since the blocking begins. The network normally detects blocking by counting the occurrences of events like failure to respond to polls/USFs. Given the same amount of chances of successful response to polls/USFs in the “fallback period”, it does not make any difference however these chances are distributed within the fallback period.

WA2: Do not apply a regular fallback on PDTCH in case the carrier selection procedure outputs a single carrier at least once since last regular fallback period.
5 Conclusions
This document discusses some potential issues related to current working assumptions on single carrier reception when the MS is in downlink multi-carrier configuration.

It is proposed to take the text in bold below as working assumptions to avoid unnecessary loss of peak throughput performance brought by the DLMC feature.
WA1: In case of non-contiguous intra-band reception or inter-band reception, fallback to single carrier only applies to one receive path.

WA2: Do not apply a regular fallback on PDTCH in case the carrier selection procedure outputs a single carrier at least once since the last regular fallback period.
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