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1
Introduction

RAN2#74 in May agreed to a TEI10 25.331 CR introducing signalling support for an enhancement to the Dual Band Dual Cell HSDPA compressed mode [1]. As per Rel-9, if one of the two carriers is in compressed mode, then both carriers are in compressed mode, but with this enhancement it is possible to configure only one of the two carriers with CM. The signalling agreed was extended to apply also for the case where the multiple carriers are on the same frequency band.
RAN2#74 also sent an LS to RAN1#66 asking RAN1 to look into the possible impacts to CQI reporting when some, but not all frequencies in multicarrier operation are in compressed mode. [2].
RAN1#66 discussed documents [3], [4] and what the UE should report in the uplink for a carrier that had it’s reference period in a CM gap, when the other carrier was received continuously and the CQI field needs to be transmitted and indicated on an LS to RAN2 [5] that RAN1 has identified a few solutions that are isolated to RAN1 specifications only.

Further RAN2#75 meeting decided against the scenario where the primary carrier would be in CM and at least one secondary carrier would not be in CM, leaving the only valid scenario for the frequency specific compressed mode to be such that the primary carrier is not in CM and CQIs are derived and reported normally), but at least one secondary carrier is in CM and CQIs cannot be derived normally even if they could be reported as the feedback would be on the primary carrier [6].
=>
Way forward on proposal 2: agree that CM on primary will trigger CM on secondary. Improvements in later releases can be considered
Excerpt from RAN2#75 meeting minutes [6]
This document continues the discussion of RAN1#66, and suggests that for the case where
· The primary carrier is not in compressed mode (and thus HS-DPCCH and CQI reports can be sent on normal schedule)

· A secondary carrier is in compressed mode (and thus sometimes the CQI derivation period overlaps a CM gap)
( When a scheduled CQI report of the secondary carrier on CM has the CQI derivation period overlapping a CM gap, the last valid CQI report is repeated.
A CR corresponding to this is submitted in [8].
2
Discussion

As of today, the specification is defined so that the compressed mode applies to all carriers at the same time with the same parametrization. That is, the CM gaps take place at the same time on all when the UE is configured with multicarrier HSDPA operation. This results with the CQI measurement reference period to either overlap with a CM gap for all carriers or none of them. The Rel-5 specification already defined that a CQI report should not be sent if the CQI measurement reference period overlapped with the CM gap [7], but the CQI field on the HS-DPCCH is DTX’d.

6A.3
Operation during compressed mode on the associated DPCH or F-DPCH

…
· If a CQI report is scheduled in the current CQI field according to subclause 6A.1.2 paragraph (2), and the corresponding 3-slot reference period (as defined in subclause 6A.2) wholly or partly overlaps a downlink transmission gap, then the UE shall use DTX in the current CQI field and in the CQI fields in the next (N_cqi_transmit–1) subframes. 

With frequency specific compressed mode this approach is not always possible as the CQIs of two carriers may be jointly encoded in a single CQI field and the CQI for the carrier not in CM should be reported normally. For example for the DC-HSDPA case there is no code point reserved for DTX either, the UE will be forced to report a CQI also for the carrier that had the CQI measurement reference period overlapping the CM gap.
In the RAN1#66 meeting two options for the CQI reporting in the abovementioned case were indentified.

1. Repeat the last CQI [3].

2. Transmit a fixed [Out-of-range] CQI value [4].

The argument for option 1 is that as the UE is anway forced to transmit something, sending the best known CQI value would be sensible. The Node B would then be free to either use the received CQI value as if the CM was not active, or discard these CQI values and wait for the next new CQI.
The argument for option 2 seemed to be related to the Node B discarding the reported CQI as it should not use an old CQI value. The discarding of the CQI value is obviously a possibility for option 1, and the Node B can well end up in a situation that it does want to send something to the UE in CM immediately after the gap (not waiting till the next fresh CQI value) and it would anyway need to resort to the last received good CQI value.

Hence it appears that option 1 seems fulfil the justification given fro option 2 while also introducing an additional potential simplification to the Node B design.

Proposal: When the UE has a compressed mode active on a secondary carrier, but not on the primary carrier, if the CQI reference measurement period for the carrier in CM overlaps wholly or partly overlaps a downlink CM gap and the corresponding CQI field on the HS-DPCCH cannot be DTX’d due to another non-CM carrier’s CQI report being jointly encoded to the same CQI field, the UE shall repeat the last valid CQI report for the carrier in CM.
3
Conclusions
A CR to the 25.214 procedures for the HSDPA operation during compressed mode is provided in [8]. The CR is written in such a way that it takes the RAN2 decision that if the primary carrier is in CM then all carriers are in CM, but not necessarily the other way around. The CR is according to the proposal below:

Proposal: When the UE has a compressed mode active on a secondary carrier, but not on the primary carrier, if the CQI reference measurement period for the carrier in CM overlaps wholly or partly overlaps a downlink CM gap and the corresponding CQI field on the HS-DPCCH cannot be DTX’d due to another non-CM carrier’s CQI report being jointly encoded to the same CQI field, the UE shall repeat the last valid CQI report for the carrier in CM.
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