3GPP TSG-RAN WG4 Meeting #59AH
R4-113563
Bucharest, Romania 27 June-1 July, 2011
Source: 
CATT
Title: 
Further Discussion on CA UE time mask requirements
Agenda item:
6.2.1.2
Document for:
Discussion
1   Introduction
In last RAN4 meeting, the UE ON/OFF time mask have been discussed in [1] and the text proposal for 36.807 was agreed. However, during the introduction of this requirement into 36.101, some modifications were made as discussed in [2] and a more conservative requirements covers less scenario was agreed as written in CR [3], without excluding the possibility of extending the requirements.
This document further discussed the ON/OFF time mask requirements for carrier aggregation.
2   Discussion
2.1   Current requirements background
In the originally proposed and agreed Text Proposal in [1], the requirements was written as:

For intra band contiguous CA, the output power ON/OFF time mask requirements in clause 6.3.4 will be applied for each CC during ON power period and transient period, and applied for each CC during OFF period during which all component carriers are OFF power period simultaneously.
After some discussion, the following text was agreed in the final CR in [3]:
For intra band contiguous CA, the general output power ON/OFF time mask specified in clause 6.3.4.1  is applicable for each CC during the ON power period and transient period.  The OFF period as specified in clause 6.3,4.1 shall only be applicable  for each CC  when all the CC(s) are OFF.
Apart from the detailed wording, the primary revision for the requirements was limited the scenario with requirements to be based on the Release8 general mask,  excluding the case when there is a PRACH or SRS transmission in one carrier. This is a more reliable and conservative way of defining requirements. However, the possible requirements coverage was suffered.
We will make an analysis of the possible scenarios in the 

2.2   ON/OFF Scenario in CA
Currently there are a total of 9 masks (5 sets) for single carrier in R9 which were listed as following  
· 1. General 

· 2. PRACH

· 3. SRS
· 3.1 single SRS

· 3.2 Dual SRS (UpPTS)

· 4. Slot / Subframe boundary
· 5. PUCCH / PUSCH / SRS
· 5.1 there is a transmission before SRS but not after
· 5.2 there is transmission before and after SRS
· 5.3 here is a transmission after SRS but not before
· 5.4 there is FDD SRS blanking
After checking RAN1’s conclusions and specs, up till now no new mask scenario was identified beyond those 9 cases in a single carrier for carrier aggregation, and no current scenario was deemed inapplicable for R10 CA.  These single carrier requirements could be served as reasonable and complete basis for CA and no new single carrier requirements seems necessary.

Regarding the combinations of different scenarios between different CCs, RAN1’s LS [4] has already pointed out that many combinations was not supported:

RAN1 agreed that the following would not be supported by Release 10 UEs:-

· Simultaneous transmission by a UE of PUSCH and SRS in the same SC-FDMA symbol on the same or different CCs 

· Simultaneous transmission by a UE of PUCCH and SRS in the same SC-FDMA symbol on the same or different CCs

· Simultaneous transmission by a UE of more than one SRS in the same SC-FDMA symbol on the same CC

This means that many combinations of different scenarios in different CCs are not possible. However, this should have no direct impact to the possibility of extending the requirements to be based on all the single-carrier scenarios rather on the general mask only, since whether a combination is feasible or not was defined in physical layer, thus not necessarily has to be listed one by one in RF spec. 
2.3   Options for Specification
Based on the current analysis, a number of options for this requirement could be used, each one has its merits and drawbacks:
Option1: Do nothing and keep the current requirements.

The most obvious merit for this option is that this is the most simple and thus reliable way forward. The test spec was also easy to be defined since only one general mask was involved in the single carrier case. 

The drawback of this option is that many cases were unnecessarily excluded from requirements. For example, in the case that PRACH or SRS transmission in a CC, there will be no requirements for the CA, making the requirements somehow incomplete, even we may assume a UE satisfying single carrier requirements would have reasonable performance in CA case.  
This seems no to be the most attractive option.

Option2: Define requirements for a list of combinations defined in core requirements.

This option involves defining a list of scenario combinations in multiple CCs based on RAN1’s conclusion in RF spec. Then requirements could be set according to each scenario combinations based on per-CC R9 requirement. 
The main merit of this option is that there will be no ambiguity on the applicable combinations in core requirements and test scenarios are also easy to be set accordingly. However, the number of combinations could be not that small and this will easily lead to complicated requirements. In addition, this is difficult to be extended to more than two carriers or support more combinations in future releases in which new combinations may be allowed. 
Option3: Define requirements in a generic way to include all the possible per-CC case when a certain combination is configurable.
In fact, this is the original idea of [1]. By leaving the combination limitation to the physical layer and do not have detailed list in RF spec, the coverage of the requirements was sufficiently guaranteed while the specification text is still simple and clear.  The extension to more carriers or more allowed combinations in future release is also quite simple. One possible revision way is:
For intra band contiguous CA, the general output power ON/OFF time mask specified in clause 6.3.4  is applicable for each CC during the ON power period and transient period whenever a combination is feasible.  The OFF period as specified in clause 6.3.4 shall only be applicable  for each CC  when all the CC(s) are OFF.
The main drawback of this option is that it is not so clear which combination are actually required in the sense that no specific combination was identified in RF spec. Test spec will have to be carefully drafted to solve this. In addition, a slight risk of difficult requirements in some “special circumstances“ may still exist, though nothing have been identified yet. 

However, this seems to be the most attractive way forward.
3   Conclusion
In The document, further considerations of time mask requirements for CA UE is given and several options have been provided. 

It is proposed that a more generic way covering more scenarios as following could be applied. 
Option3: Define requirements in a generic way to include all the possible per-CC case when a certain combination is configurable.
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