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1. Introduction
In R99, several specifications limit compressed mode pattern. Although TS25.212 looks to assume two gaps does not exist in a frames, this is not explicitly specified. So we proposed to clarify this limitation for release 5 specification. 

2. Our concern of the pattern
Our concern is two transmission gaps in a frame is not explicitly limited in the spec. Following figure is the example of our concern of the compressed mode pattern.
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Fig.1  Compressed mode pattern

3. Current limitations of compressed mode pattern
TS25.212

In the section 4.2.7.1.2 and so on, the rate matching parameters for compressed mode are decided by Nfirst. But if it is allowed to have two or more compressed mode gaps in a frame, the distinction such as Nfirst,1 or Nfirst,2 is necessary. From these description, our understanding is two transmission gaps in a frame is prohibited but not explicitly. 

TS25.215 section 6.1.1.2

Higher layers will ensure that the compressed mode gaps do not overlap and are not scheduled to overlap the same frame. The behaviour when an overlap occurs is described in [11].
Above text limit the overlap case but it looks not to limit two compressed gaps in a frame.

TS25.331 8.2.11.2 Runtime error due to overlapping compressed mode configurations
When the UE has received from the UTRAN the configurations of several compressed mode transmission gap pattern sequences, and if several of these patterns are to be simultaneously active, the UE shall check to see if these simultaneously active transmission gap pattern sequences create transmission gaps in the same frame. An illegal overlap is created if two or more transmission gap pattern sequences create transmission gaps in the same frame, irrespective of the gaps are created in uplink or downlink.
TS25.331 RRC specifies the runtime error behaviour due to overlapping compressed mode configurations. But this runtime error is intended to check the different transmission gap pattern sequences in the same frame. So it looks not to limit two compressed gaps  in a frame by a single sequence.

TS25.133 8.1.2.1 UE Measurement Capability
If the UE utilises compressed mode for inter-frequency and/or inter-RAT measurements, in order for the requirements in the following subsections to apply the UTRAN must: 

-
provide transmission gap pattern sequences with TGPL1 > 1, and 

-
provide the patterns within a transmission gap pattern sequence that are identical (i.e., TGPL1 = TGPL2), and

· ensure that with the activation of one or more transmission gap pattern sequences, no more than two frames contain a transmission gap within any window of three consecutive frames, and

-
ensure that there is a minimum of 8 slots between the end of the first transmission gap and the beginning of the second transmission gap in case of two successive compressed frames..
Above limitation in TS25.331 limit some pattern of the compressed mode but two gaps in a frame is also not limited. In addition, our understanding of this 25.133 is UE shall be designed without the limitation of TS25.133 but the performance requirement is not ensured. So UE shall not report error if above configuration is set.

Discussion
From above checking, our understanding is two gaps in a frame by a single sequence is not explicitly excluded. TS25.212 exclude implicitly. Although this issue is as same as release 99, we propose to skip the clarification in release 99.  We think to clarify this in TS25.215 for release 5 is best approach.

4. Conclusion

We propose attached CR based above discussion for release 5. In this document, we don't have CR number for this CR. We intend to make CR after the discussion. RAN2 has run time error mechanism for overlapping difference sequences. So we propose the higher layer will ensure not to overlap within a fame by different sequence but shall ensure not to have two gaps in a frame by a single sequence.
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6.1.1.2
Parameterisation of the compressed mode

In response to a request from higher layers, the UTRAN shall signal to the UE the compressed mode parameters.

A transmission gap pattern sequence consists of alternating transmission gap patterns 1 and 2, each of these patterns in turn consists of one or two transmission gaps. See figure 1.

The following parameters characterise a transmission gap pattern:

-
TGSN (Transmission Gap Starting Slot Number): A transmission gap pattern begins in a radio frame, henceforward called first radio frame of the transmission gap pattern, containing at least one transmission gap slot. TGSN is the slot number of the first transmission gap slot within the first radio frame of the transmission gap pattern;

-
TGL1 (Transmission Gap Length 1): This is the duration of the first transmission gap within the transmission gap pattern, expressed in number of slots;

-
TGL2 (Transmission Gap Length 2): This is the duration of the second transmission gap within the transmission gap pattern, expressed in number of slots. If this parameter is not explicitly set by higher layers, then TGL2  = TGL1;

-
TGD (Transmission Gap start Distance): This is the duration between the starting slots of two consecutive transmission gaps within a transmission gap pattern, expressed in number of slots. The resulting position of the second transmission gap within its radio frame(s) shall comply with the limitations of [2]. If this parameter is not set by higher layers, then there is only one transmission gap in the transmission gap pattern;

-
TGPL1 (Transmission Gap Pattern Length): This is the duration of transmission gap pattern 1, expressed in number of frames;

-
TGPL2 (Transmission Gap Pattern Length): This is the duration of transmission gap pattern 2, expressed in number of frames. If this parameter is not explicitly set by higher layers, then TGPL2 = TGPL1.

The following parameters control the transmission gap pattern sequence start and repetition:

-
TGPRC (Transmission Gap Pattern Repetition Count): This is the number of transmission gap patterns within the transmission gap pattern sequence;

-
TGCFN (Transmission Gap Connection Frame Number): This is the CFN of the first radio frame of the first pattern 1 within the transmission gap pattern sequence.

In addition to the parameters defining the positions of transmission gaps, each transmission gap pattern sequence is characterised by:

-
UL/DL compressed mode selection: This parameter specifies whether compressed mode is used in UL only, DL only or both UL and DL;

-
UL compressed mode method: The methods for generating the uplink compressed mode gap are spreading factor division by two or higher layer scheduling and are described in [2];

-
DL compressed mode method: The methods for generating the downlink compressed mode gap are puncturing, spreading factor division by two or higher layer scheduling and are described in [2];

-
downlink frame type: This parameter defines if frame structure type 'A' or 'B' shall be used in downlink compressed mode. The frame structures are defined in [2];

-
scrambling code change: This parameter indicates whether the alternative scrambling code is used for compressed mode method 'SF/2'. Alternative scrambling codes are described in [3];

-
RPP: Recovery Period Power control mode specifies the uplink power control algorithm applied during recovery period after each transmission gap in compressed mode. RPP can take 2 values (0 or 1). The different power control modes are described in [4];

-
ITP: Initial Transmit Power mode selects the uplink power control method to calculate the initial transmit power after the gap. ITP can take two values (0 or 1) and is described in [4].

The UE shall support simultaneous compressed mode pattern sequences which can be used for different measurements. The following measurement purposes can be signalled from higher layers: 

-
FDD 

-
TDD

-
GSM carrier RSSI measurement

-
Initial BSIC identification

-
BSIC re-confirmation.

The UE shall support one compressed mode pattern sequence for each measurement purpose while operating in FDD mode, assuming the UE needs compressed mode to perform the respective measurement. In case the UE supports several of the measurement purposes, it shall support in parallel one compressed mode pattern sequence for each supported measurement purpose where the UE needs compressed mode to perform the measurement. The capability of the UE to operate in compressed mode in uplink and downlink is given from the UE capabilities.

The GSM measurements Initial BSIC identification and BSIC re-confirmation are defined in [20].

Higher layers will ensure that the compressed mode gaps do not overlap and are not scheduled to overlap the same frame by difference sequences. The behaviour when an overlap occurs is described in [11]. Higher layers shall ensure that two or more  compressed mode gaps by single sequence do not exist in a frame.
In all cases, higher layers have control of individual UE parameters. Any pattern sequence can be stopped on higher layers' command.

The parameters TGSN, TGL1, TGL2, TGD, TGPL1, TGPL2, TGPRC and TGCFN shall all be integers.
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Figure 1: Illustration of compressed mode pattern parameters
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