3GPP TSG-RAN WG4 Meeting #59













            R4-112641
Barcelona, Spain 9-13 May 2011

Source: Ericsson, ST-Ericsson


Title: Inter-band CA release independent scope
 
Agenda Item: 5.2.1
Document for: Discussion

1 Introduction

This tdoc discuss the matter if the release independence of inter-band carrier aggregation (CA) band combinations and check if it is possible to introduce, for example, a 3GPP rel-11 inter-band CA band combinations in a rel-10 system and UE. 
The matter of release independence of band combinations is important since it offers a possibility to get a particular band combination implemented in a UE without having to wait for and implement the full release, thus saving time.

Moreover it is important to establish a large class of band combinations which can be handled with the signaling base already established by RAN2. This was discussed in the draft LS out [1]. In the end the LS was not forwarded, but we have analyzed the questions since they are related to the topic of this tdoc.
This question of release independence of band combination is also a prerequisite when it comes to the handling of band combinations as discussed in RAN4. This is further developed in [2].

2 Discussion
2.1 Release independent bands

A release independent handling of band combinations requires release independent bands to begin with. New bands are already today treated in this way through the TS 36.307, [3-5]. 
From TS 36.307 v8.2.0, for example:

For example, Band 19 is contained in the Release 9 specifications. In order to implement a UE conforming to Release 8 but supporting Band 19, it is necessary for the UE to additionally conform to some parts of the Release 9 specifications, such as the radio frequency and radio resource management requirements for the Band 19

Typically a subset of TS 36.101 and TS 36.133 are listed for each band combination:
Table 1: RF Requirements for Band <band> UE 

	Section / Clause
	Description

	5.5
	Operating bands

	5.6
	Channel bandwidth

	5.7
	Channel arrangement

	6.2
	Transmit power

	6.3
	Output power dynamics 

	6.6
	Output RF spectrum emissions

	6.7
	Transmit intermodulation

	7.3
	Reference sensitivity power level

	7.4
	Maximum input level

	7.5
	Adjacent Channel Selectivity (ACS)

	7.6
	Blocking characteristics

	7.7
	Spurious response

	7.8
	Intermodulation characteristics


Table 2: RRM Requirements for Band <band> UE

	Section / Clause
	Description

	4
	E-UTRAN RRC_IDLE state mobility

	8
	UE Measurements Procedures in RRC_CONNECTED State

	9
	Measurement Performances for UE.


2.2 Release independent band combinations
A release independent band combination can be defined along the same lines as a release independent band: A system that conforms to a particular release but supports a band combination that is specified in a later release. 

One may question if it is necessary to specify some extra requirements. A first analysis show that the RRM requirements are band agnostic. The detailed UE RF requirements for the release 10 inter band combinations are still being worked out.  
The draft LS out [1] states that TS 36.307 will be updated with the new band combinations. That is a good way forward.
2.3 RAN2 signaling

The draft LS [1] states several things:
…The time plan in these WIs considers (i) two simultaneous DLs with one uplink in any of the two bands and (ii) two simultaneous DLs and ULs. To be concluded until RAN #54 in December 2011. The two simultaneous UL do not include multiple timing advance management as this is not within the scope of the Rel-10 specifications. …
RAN2 specification 36.331, supports both cases of CA: 2DL+1UL and 2DL+2UL. 

…These new band combinations will be also added in TS 36.307 “Requirements on User Equipments (UEs) supporting a release-independent frequency band” which is currently under WG RAN4 responsibility but ownership may eventually shift to WG RAN2 as after RAN #46 decision…
The UE capability signaling, 36.331 do not limit the possible band combinations and also it does not restrict which bands are involved in a possible band combinations. 

… ACTION: 
RAN WG4 invites RAN WG2 to provide feedback if any changes are needed in specifications under control of RAN WG2 due to the introduction of these new band combinations. [3+7, 4+13, 4+17] …
After analyzing the impact the conclusion is that no changes are needed in 36.331 for these new band combinations Band 3 + band 7 (Region 1), Band 4 + band 13 (Region 2) and Band 4 + band 17 (Region 2)

Moreover the same answer applies to a large class of band combinations. In RAN2 there is no limitation in the signaling when it comes to which band combinations can be supported. The only limitations are: 

· Band number 1..64
· max 5 carriers
· one TA in rel-10 

· no more UL than DL carriers 

· no SCell with UL only 
3 Conclusion
RAN2 signaling is quite flexible already in 3GPP release 10. This allows a large class of combinations to be defined as release independent in RAN4.

A release 10 system can handle 2 CC in the DL and 1 CC in the UL for inter-band CA. 
Any release 11, or further, band combination restricted to 2 CC in the DL and 1 CC in the UL can be implemented in release-10, as long as the bands are specified and the release 10 UE fulfils the requirements for the bands.
RAN2 signaling as defined already in release 10, will allow band number 1..64, max 5 carriers, one TA in rel-10, no more UL than DL carriers and no SCell with UL only.
This means that a 2 DL+2 UL, 1 TA solution with co-located eNodeB feature, exists in release 10, from the perspective of the RAN2 specification. There are no RAN4 corresponding requirements in release 10 though.
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