3GPP TSG GERAN #61		Tdoc GP-14132
Sophia Antipolis, France		Agenda item 7.1.5.2.2
[bookmark: _Ref515183447]24th – 28th Feb, 2014		
Source: Ericsson	
3GPP TSG GERAN #61		Tdoc GP-140132
DLMC – On reducing risk of blocking
[bookmark: _Ref343596228]Introduction
The Downlink Multicarrier, DLMC, feature was started as a work item at GERAN#55, see [1]. 
In short, the feature enables the allocation of multiple carriers to a MS in the downlink, while avoiding additional requirements on the MS hardware to support multiple receiver paths in the RF front end.
A wideband receiver is assumed to envelope all assigned carriers and thus the blocking rejection will be reduced compared to current GSM receivers.
Several measures have been taken to ensure efficient DLMC operation, considering the reduced blocking rejection.
At GERAN#60 an additional proposal for further protection was proposed, see [2]. This paper outlines why the sourcing companies believe no additional functionality is needed to protect the DLMC MS from blocking. 
[bookmark: _Ref379460798]Existing measures
With a DLMC MS receiving multiple GSM carriers in a wide bandwidth using the same receive filter, the susceptibility for the MS being blocked by uncoordinated interference is increased since the receiver is no longer protected by a narrowband analogue channel filter as in current GSM chipset implementations.
Due to this, several measures have been taken to give sufficient protection to a DLMC MS.
Blocking level
Although the blocking specification have been relaxed for DLMC operation, the blocking level has been chosen to avoid blocking of the MS receiver while at the same time not adding extra hardware requirements on the MS (one of the objectives of the DLMC work is to be able to re-use platform implementations from wideband technologies).
Statistics from real networks were collected, see [3], where it was shown that a significant reduction in blocker levels in the GSM specification was possible without impacting a significant part of the network.
For non-contiguous spectrum allocation the in-band blocking level is defined at -53 dBm, see [4], for a CW blocker between the two wanted signals. As can be seen from Figure 1, higher blocking levels will occur with small probability in the networks. 
For contiguous spectrum allocations the blocker is outside the wanted signals and is defined with a WCDMA blocker. The wideband blocker is a more challenging blocker and thus would correspond to significantly higher levels of CW blockers resulting in even lower probability of blocking the MS. Furthermore, the larger the frequency offset between wanted signal and blocker, the higher the blocker rejection.
[image: ]
[bookmark: _Ref379447083]Figure 1. Collected BCCH RLEV DL from networks and simulation.
In addition, the blocking performance is defined at two different desensitization levels to allow for a graceful degradation rather than receiver compression if higher levels of blocking would occur (today’s MS specification is only defined at3 dB desensitization).
Blocking at different carrier separations
To improve the blocking performance further it has been agreed to define the in-band blocking at different frequency spacing of the wanted signals. This, in effect ensures that the blocking performance is not dependent on the carrier spacing.
The background to this functionality is found in [5]. Twelve different carrier separations have been defined, using the LTE channel bandwidths as a baseline, see.
[bookmark: _Ref379452506]Table 1. GSM carrier separation and it corresponding E-UTRA channel bandwidth (existing bandwidths in LTE, additional carrier separation defined).
	E-UTRA Channel bandwidth [MHz]
	1.04
	1.4
	1.93
	2.47
	3.0
	3.8
	5.0
	6.4
	8.0
	10.0
	15.0
	20.0

	GSM maximum carrier separation [MHz]
	0.6
	0.8
	1.4
	2.0
	2.4
	3.2
	4.2
	5.4
	7.0
	8.8
	13.2
	18.0



It is shown in [5] that assuming the MS implements a receive filter for each carrier separation, the mismatch in blocker rejection from using a different channel filter for each carrier separation (i.e. every 200 kHz) is at most 6 dB (at a blocker offset of 1 MHz).
It should be noted that although assumptions are made on that the MS implements multiple channel filters to fulfil the requirements, this is not mandated by the specifications. A MS with sufficient dynamic range in the receiver could implement a single channel filter and still fulfil the requirements set by [4].
[image: diff]
[bookmark: _Ref379452778]Figure 2. Loss in blocker protection due to limited BW granularity.
Single Carrier Fallback
Although a blocking situation is expected to occur seldom in real network operation, even with the relaxed blocking requirements for DLMC, see Figure 1, there will be geographical areas in the network where it is more probable to occur. For these cases, a safe-guard implementation of DLMC allows the network to always reach the MS with the same reliability as regular GSM operation (for example to CS page, poll, UL schedule the MS), called single carrier fallback.
Further improvements
At GERAN#61 it was proposed to, in addition to the protection mechanisms described in Section 2, introduce a signaling from the network to the MS indicating where blockers can be expected (see [2]). This would help the MS to tune its receive filter and thus improve blocking rejection.
This is primarily justified in [2] by an example with a carrier separation of 9 MHz where the MS need to use corresponding filter bandwidth of 15 MHz, see Table 1 (carrier separation 8.8 MHz is not sufficient and thus 13.2 MHz need to be used). 
However, by looking at the analysis provided in [5], reproduced in Figure 2, this mismatch only amounts to a loss in blocker rejection of < 1 dB (red line at ‘Max carrier separation’ of 9 MHz). I.e. although the mismatch in filter bandwidth is rather substantial (10 MHz -> 15 MHz), the possible blocker rejection is not. In [5] the additional filter set was design with the assumption that a blocker rejection of 6 dB was acceptable.
Apart from the lack of justification of introducing a new functionality for the DLMC feature, the sourcing company also sees the following issues with the proposal:
· The operators need to detect the blocker rather than having this handled in an autonomous way. There is no functionality defined for MS feedback on where blockers are experienced. If a blocker is detected by the use of single carrier fallback, it is still not clear where the blocker comes from.
· The proposal would increase the burden on operators implementing the DLMC feature with cell specific signaling.
· If there are several areas of potential blockers that fall within the Rx filter, how is this to be handled by the MS?
· Is this signaling to be user specific? Near-far problems are coupled to a certain position where the MS is placed at, or close to, MCL of the aggressor base station. I.e. the same blocking region need not apply throughput the cell.
· Is the MS mandated to make use of this signaling? As stated in Section 2, the current DLMC specification leaves the MS implementation fully up to the chipset vendor as long as the blocking specification is fulfilled (e.g. a filter bank of channel filters need not be used). If all MSs are mandated to respond to the signaling by tuning its receive filter, how is the core requirements defined and how should it be tested?
Conclusions
The paper has described the reasoning and functionality behind the blocker protection available for DLMC.
Further, the proposal in [2] has been described to lack justification and increase the burden for operators and chipset vendors to implement the feature.
It is proposed to reject the proposed WA in [2].
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