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1.0 Background


In TS25.133 clause 8.1.2.1 it states if the UE utilizes compressed mode for inter-frequency and/or inter-RAT measurements, in order for this requirement to apply in the following sub-sections the UTRAN must provide

· transmission gap pattern sequence with TGPL>1 and ensure that the activation of several transmission gap pattern in parallel does not result in every frame being compressed, and 

· the patterns within a transmission gap pattern sequence are identical (i.e. TGPL1 – TGPL2)
The highlighted requirement has been the subject of much off-line discussion, since this could be interpreted, as only one frame in a parallel sequence or every alternative frame in a parallel sequence should not be compressed.  In the former case this could have a significant impact on the performance and measurement capability of a UE operating constantly in compressed mode. This issue has been addressed to some extent in the proposed Nortel CR R4-011403 but even with this CR there are some remaining open issues.

2.0 Minimum separation between transmission gaps 

The Nortel CR proposes the following:

UTRAN must provide

· transmission gap pattern sequence with TGPL>1 and ensure that with the activation of one or more transmission gap sequences no more than two frames contain a transmission gap within any window of three consecutive frames, and 

· the patterns within a transmission gap pattern sequence are identical (i.e. TGPL1 – TGPL2)
The proposed text ensures that a transmission cap created by the double frame method is followed by a non-compressed frame. However, the text would allow two adjacent frames to contain transmission gaps each created by the single frame method. The figure shows 3 examples of transmission gaps in adjacent frames.

Case (a) shows two transmission gaps each created by the single frame method. The two transmission gaps belong to different transmission gap pattern sequences and have different measurement purposes. A similar situation can occur where the gap in frame n is the second gap of a transmission gap pattern, and the gap in frame n+1 is the first gap of the following transmission gap pattern in the sequence - but in this the gaps would have the same measurement purpose.

Case (b) is essentially the same as case (a) but with a separation of a single slot.

Case (c) is the extreme where there is no separation between the transmission gaps. Effectively this has formed an 'unintentional' double frame gap. However, unlike a genuine double frame gap this 'unintentional' one has two different measurement purposes associated with it.

Nortel Answer : We do not see this as a problem, in fact it is no different than having a double frame gap.  We fail to see the problem with the fact that different measurement procedures are using the different gaps.  Whether there is one frame or not between successive transmission gaps, the UE has to be able to schedule and switch quickly between several different measurement types. 

Case (a) is near to the likely case (usally there would be 4 frames at the beginning and 4 frames at the end), cases (b) and (c) are very unlikely.
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3.0
Issues

There are a number of issues associated with the cases described in the previous section.

3.1 
Power control

After a transmission gap the power control loop has to stabilise again before the next transmission gap. In the cases described above there is very little time available for the power control loop to stabilise and this could result in degradation of system capacity

Nortel Answer: What the diagram fails to show is that there is a frame following the two gaps where the power control loop will stabilise.  So the likely scenario is that there will be 8 slots between gaps, during which the loop will catch up (i.e., there is not enough time for the loop to drift substantially).  Then following the (4 slots in last compressed frame, 15 slots in one complete uncompressed frames, 4 slots at beginning of next compressed frame).  This is more than enough time for the power control loop to stabilise.  

Note the following:  during the gap we loose 7 power control commands (i.e., a maximum of 7 possible up-steps of 1 dB).  Following the gap, if we turn on the recovery period power control we can use larger steps and more than compensate for this loss in power control commands. 

3.2 
UE performance 

The UE performance requirements in 25.101 are based on single transmission gap pattern sequence. WG4 has not considered any UE performance requirements for the case of parallel transmission gap pattern sequences, and UE performance would be undefined for the case of parallel pattern sequences where adjacent frames are compressed.

Furthermore, at the Berlin WG4 meeting a CR to 25.101 (R4-010845) was agreed that corrected one of the patterns used to define the performance requirements. The reason for the correction was the old pattern included adjacent compressed frames such that the power control loop would not work. Therefore, at the time that this CR was agreed it appeared to be a common understanding in the group that adjacent frames should not contain transmission gaps.

Part of CR cover sheet approved at a RAN#13

	Reason for change:
(

	The current compressed mode setup is not valid anymore and the old test of DeltaSIR would not work

	
	

	Summary of change:
(

	Change reference compressed mode pattern 1, Set 1, to TGP=4 frames instead of TGP=2

	
	

	Consequences if 
(

not approved:
	The test setup for compressed mode with SF/2, having compressed gaps in every frame is not an allowed setup.


Nortel Answer: The reason for changing TGPL to 4 was the fact that the gap spanned the boundary between two frames, not to preserve some minimum distance between transmission gaps.  At the time this CR was presented the question was asked whether a reasonable alternative would not be to simply move the gap into the middle of the frame rather than change TGPL to 4.  The answer from Ericsson was yes that was also an alternative.  No mention was ever made of any impact on power control.  The relationship with DeltaSIR is simply coincidental as the pattern that did not satisfy the rule of not having every frame compressed also happened to be used in the test case for DeltaSIR.

3.4
Parallel patterns with different compression methods

It is not clear from the specification as to whether different parallel transmission gap patterns sequences may use different compressed mode methods. For example, is it permissible to have one pattern sequence that uses compressed mode by spreading factor reduction, and another pattern sequence that uses higher layer scheduling. At the extreme, the unintentional double frame gap, as described in case (c) above, could be created in a way where the two halves of the transmission gap use different compressed mode methods.

It is also worth noting that the choice of compressed mode method is more closely related to the physical layer configuration and the services that are in use than they are to the measurements to be performed. For example, compressed mode by higher layer scheduling is likely to be selected if there is a non-real time radio bearer, and compressed mode by puncturing may be selected if there is a real time radio bearer and fixed position multiplexing is being used in layer 1 (e.g. for a voice call). Therefore, it seems unlikely that the network would select different compressed mode methods for pattern sequences.

Nortel Answer:  It is our understanding that different patterns can use different methods and the UE must be able to move back and forth between these different methods if requested.  The UTRAN is responsible for ensuring that the activation of several patterns in parallel does not cause transmission gaps to result in the same frame and in exactly the same manner it is responsible for ensuring that there are not conflicts when different compressed mode methods are used.  We fail to understand what this has to do with requiring one frame between successive compressed mode gaps given that some methods (puncturing) work on a TTI basis while others work on the basis of a radio frame.

3.4
UE Complexity

There is added terminal complexity associated with requiring the UE to switch very rapidly between gaps and periods of transmission. This is even more complex in the case where different pattern sequences used different compressed mode methods. 

Nortel Answer:  We fail to see where the added complexity would result.  The UE must be able to switch rapidly between different configurations, based on different methods or not, whether there is a transmission gap in each of two successive frames or there is one gap between the frame.     

4.0
Proposal for discussion

Given the above discussion, it is proposed that the restriction in 25.133 should be further clarified in the following way:

· all transmission gaps created by either the single or double frame method shall be immediately followed by one or more non-compressed frames

· all parallel transmission gap pattern sequences shall use the same compressed mode method

This proposal is also in line with the intentions of the discussion held during the Boston meeting when the current text was drafted.

Nortel Answer:  We do not believe that this CR is in line with the intentions of the discussions held during the Boston meeting.  We believe that the intention of the text drafted in Boston was to ensure that activation of compressed mode would not unduly affect intra-frequency measurements.  There was never at any time a specific requirement expressed to have some minimum distance between successive transmission gaps.

Further, we believe that requiring that all parallel transmission gap pattern sequences use the same method is a new requirement that has not been previously discussed, has not been sufficiently justified here, and is unnecessary.  

If this change is adopted and the Mitsubishi CR requiring that SFN decoding not be blocked is also adopted, then these two requirements cannot be simultaneously satisfied by the existing test case for GSM measurements in Annex A.8.4 of 25.133.  Thus approval of these two CRs will force several new CRs to change the compressed mode patterns used in the test case.  The Nortel CR does not create such a problem.  It can be combined with the Mitsubishi CR and the resulting test case is left unaffected.
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8.1.2
Requirements

8.1.2.1
UE Measurement Capability

In CELL_DCH state the UE shall be able to monitor up to

-
32 intra frequency FDD cells (including active set), and

-
32 inter frequency cells, including

-
FDD cells distributed on up to 2 additional FDD carriers and

-
Depending on UE Capability, TDD cells, distributed on up to 3 TDD carriers and

-
Depending on UE capability, 32 GSM cells distributed on up to 32 GSM carriers.

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 shall provide

-
transmission gap pattern sequences with TGPL1 > 1 and ensure that  the activation of several transmission gap pattern sequences in parallel does not result in every frame being compressed, and
-
for one or more transmission gap pattern sequences, each transmission gap created by either the single or double frame method must be immediately followed by one or more non-compressed frames, and 
-
the patterns within a transmission gap pattern sequence are identical (i.e., TGPL1 = TGPL2).

Performance requirements for different types of transmission gap pattern sequences and different number of cells is defined in the following sections.

The requirements in section 9 are applicable for a UE performing measurements according to this section.

The received CPICH Ec/Io is defined as
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and the received SCH Ec/Io is defined as
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