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1. Introduction
Compressed mode is applied when the UE is not capable of measuring a cell simultaneous with all its ongoing reception activities. By definition, the intra-frequency measurement of the cells on the primary (and secondary) uplink frequency does not require compressed mode.

Some flags have been defined in the Rel-9 and Rel-10 for indicating UE capability of measurements on some additional carriers without requiring compressed mode gaps. However, there is some missing analysis to be done to identify the additional cases where the requirement of CM gaps could be limited.

2. Discussion
According to the current RRC specification [1] the compressed mode (CM) configuration applies to all the configured carriers of the UE. Therefore, the data interruption happens to all the configured carriers, irrespective of the bands the carriers are operating in.

The UE capability of measuring on inter band frequencies without CM is indicated by the following flags in Rel-9 and Rel-10:

Rel-9: “Inter-band Frequency measurements without compressed mode” indicates the UE capability to measure a carrier on a band that belongs to a supported band combination (where the band of the currently configured primary cell is the first band of the combination).

Rel-10: “Enhanced inter-frequency measurements without compressed mode” indicates the UE capability to measure two carriers within its maximum supported reception bandwidth in a given band combination where the carriers to be measured belong to the bands in that band combination.

It should be noted that both the flags involved a discussion about a maximum of two bands. Therefore, we will restrict the discussion to the Rel-9 flag only and extend it to the Rel-10 flag.

Case A: Rel-9 flag is FALSE

UE is not capable of measuring the inter band frequencies without CM. Here UE is supposed to have at least one RF which has the capability to search for other frequencies/bands. But there is no information on the mapping of RFs and the configured serving carriers. So, in this case the CM gaps will apply to all the configured carriers. This is aligned with the current status. 

Case B: Rel-9 flag is TRUE

UE is capable of measuring an inter-band frequency without CM. Let us assumes that the supported combination of bands in (A, B) and the primary carrier is in band A. There are two possibilities:

Scenario 1: The UE is configured with a secondary carrier on the band B. In this case, the configured secondary carrier on band B can be measured without CM.

Scenario 1: The UE is not configured with any secondary carrier on the band B. In this case, any one carrier on band B can be measured without CM.

If, in either of the cases, an additional carrier has to be measured on band B, the reception on the primary serving cell need not be affected. Similarly, if an additional carrier has to be measured on band A, the reception on the secondary serving cell need not be affected. However, if an additional carrier has to be measured on a different band C, the reception on both the primary and the secondary serving cell shall be affected.

The same argument could be extended to the Rel-10 and the above rule could be generalized as:

If the Rel-9 and/or Rel-10 flag is set to TRUE by the UE and it is required to performed measurements on carriers beyond its capacity indicated by these flags, the compressed mode should only be applied to the carriers of the bands to which these additional carriers to be measured belong. If the carriers to be measured belong neither to the primary nor to the secondary band, the CM will apply to all the configured carriers.

3. Example
Let us assume that a UE having the capability of supporting single-cell operation on Bands A, B and C can also support the band combination A+B. Such a UE should have a minimum of two RFs capable of:

RF1: Bands A, C

+
RF2: Band B

Please note that with this RF combination, the UE could also support C+B. We assume UE indicates support for C+B also but the network does not know the actual RF “split”.

For example, if the UE indicated only the support of A+B, this could also be supported with two RFs capable of:

RF1’: Bands A

+
RF2’: Band B, C

However, with this RF “split” the band combination B+C cannot be supported.

Table 1: CM possibilities for a UE capable of Bands A, B, and C (RF1: A,C; RF2: B)

	Configured operation
	RF1
	RF2
	CM required

	Single cell (on a cell in band A or band C)
	ON
	OFF
	Not required for measuring carriers in band B.

Required for measuring carriers in bands other than B.

	Single cell (on a cell in band B)
	OFF
	ON
	Not required for measuring carriers in band A or band C.

Required for measuring carriers in all other bands.

	Dual cell (one cell in band A + one cell in band B)
	ON
	ON
	Not required on RF2 for measuring carriers in band A (i.e. required on RF1 only).

Not required on RF1 for measuring carriers in band B (i.e. required on RF2 only).

Required (i.e. on both RFs) for measuring carriers in all other bands.

	Dual cell (one cell in band C + one cell in band B)
	ON
	ON
	Not required on RF2 for measuring carriers in band C (i.e. required on RF1 only).

Not required on RF1 for measuring carriers in band B (i.e. required on RF2 only).

Required (i.e. on both RFs) for measuring carriers in all other bands.


4. Proposal
If the Rel-9 and/or Rel-10 flag is set to TRUE by the UE and the UE is required to measure the carriers beyond its capacity indicated by these flags:

· if the UE is required to performed measurements on carriers on one of the currently configured bands, the compressed mode should only be applied to the carriers of the bands to which these additional carriers to be measured belong.

· if the additional carriers to be measured belong neither to the primary nor to the secondary band, the CM will apply to all the configured carriers (this behaviour is as per the current RRC specification).

If the principle of the this document is agreed, the corresponding CRs can be provided for consideration in the same meeting.
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