3GPP TSG-RAN WG4 Meeting #76bis
R4-156042
Sophia Antipolis, France, 12-16 October, 2015
Agenda Item:
7.42.4
Source: 
Ericsson
Title: 
RRM Measurement Requirements for 4 DL CA
Document for:
Discussion
1. Introduction
According to the WF on RRM requirements for 4 DL CA it was agreed to extend the existing 3 DL CA requirements also to 4 DL CA [1]. However there has not been any consensus regarding the measurement requirements for the 3rd SCC with deactivated SCell. This issue has been discussed in various contributions [2-4]. Therefore all RRM core and performance requirements for 4 DL CA except the measurement requirements (i.e. in section 8 of TS 36.133) have been agreed.  

In this paper we further analyze the the measurement requirements for the 3rd SCC (i.e. 4th CC) in 4 DL CA. 

2. Analysis of measurement requirements
2.1 Options for relaxed requirements on 3rd SCC

It was proposed in [2] that for measurements of all the cells on 3rd SCC even with activated SCell, the existing requirements defined for SCC with deactivated SCell are specified. It was pointed out that this approach will reduce UE power consumption and processing. 
Since UE RF front end receiver is anyway active when SCell is activated so we don’t believe if this approach will lead to any substantial power saving. Therefore from UE power consumption point of view we don’t see any strong justification for relaxing measurement requirement for the 3rd activated SCell.

Although a 4 CA capable UE has baseband processing capability for each CC, nevertheless, relaxation of requirements may lead to some reduction in the UE processing. The main concern is that such relaxation will affect the system impact.

Currently the measurement requirements for measurement on cells of any SCC with activated SCell are the same as defined for the PCC. This is shown in table 1. 

Table 1: Measurement requirements on SCC based on activated SCell

	Cell search delay [ms]
	RSRP/RSRQ measurement period [ms]

	800
	200


But if the relaxation as proposed in [2] is applied to the 3rd SCC with activated SCell then the measurement requirements for such SCC will be substantially relaxed as shown in table 2:
Table 2: Measurement requirements on SCC based on deactivated SCell

	No.
	SCell measurement cycle [ms]
	Cell search delay [ms]
	RSRP/RSRQ measurement period [ms]

	1
	160
	3200
	800

	2
	256
	5120
	1280

	3
	320
	6400
	1600

	4
	640
	1280
	3200

	5
	1280
	24000 
	6400


Compared to the requirements with activated SCell, the above requirements (i.e. delays) are 8 times more relaxed even for SCell measurement cycle = 320 ms. The above delays are even longer compared to those for inter-frequency (assuming up to 2 carriers).
The measurements on cells on SCC are not only for mobility. One important purpose of SCell measurements is swapping between PCell and the most relevant SCell. For example the network will have to select the new PCell which is better in terms of coverage, load on control channels etc. Therefore substantially longer measurement delay will result in adverse impact on system performance. The user throughput will deteriorate if the network is unable to schedule the UE due to high load on PCell, which cannot be swapped within reasonsable delay. 
We therefore propose that no relaxtion in terms of measurement delay is allowed on the 3rd or 4th SCC with activated SCell. 

But if RAN4 agrees to relax the requirements then the relaxation is applied in terms of minimum number of identified cells to be measured by the UE on the 3rd SCC. The requirement on number of cells for SCC with activated SCell is 8 identified cells. This can be reduced by a factor of 2 i.e. from 8 to 4. Furthermore such relaxation should only be allowed on the 3rd when all the 3 SCells in 4 DL CA are activated.  Another option could be that the number of cells is reduced on each SCC as discussed in the last meeting.
3 Summary
In this paper we have analyzed the possible relaxation of measurement requirements for cells on 3rd SCC with activated SCell. We don’t see any benefit of relaxing measurement delay requirements for 3rd SCC with activated SCell in terms of UE power consumption. This is because the UE RF front end is active all the time for the activated SCell. Therefore measurement delay requirements for 3rd SCC with activated SCell are based on activated SCell. If measurement requirement for 3rd SCC with activated SCell is considered to be relaxed then the relaxation is specified in terms of decreasing the number of identified cells to be measured. 
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