Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #92
Tdoc R2-156606
Anaheim, USA, 16-20 November 2015
Agenda Item:
7.6.2.1
Source:
Ericsson

Title:
UE capabilities for LTE-WLAN interworking and aggregation
Document for:
Discussion, Decision
1 Introduction

In RAN2#91 the discussion on UE capabilities for LTE-WLAN interworking and aggregation had started with the following agreements. Furthermore, in RAN2#91bis, an email discussion on UE capabilities had been started in [4].
	Agreements
1
To have separate capability bits for interworking and aggregation.

2
The UE indicates the supported WLAN bands in the capability signalling for interworking and aggregation.

3
UE is configured with measurements for WLAN using the WLAN numerologies (e.g. 'Country', 'Operating Class', and/or 'Channel Number') (same principle as for CDMA2000).




In this contribution we clarify the remaining issues for the UE capabilities.

2 Discussion

2.1 Capability and WLAN status

In this section we would like to clarify the understanding and difference of capability to support LTE WLAN aggregation and WLAN status. 

With the capabilities indicated by UE capability exchange procedure, general support of a feature is indicated, which does not change over time. The capability indicates thereby the capability to understand a certain RRC configuration. Hence, the UE capabilities should not change based on the WLAN status.

Proposal 1 WLAN status (e.g. not available due to user-preferences) is not reflected in UE capability. UE indicates support for WLAN interworking/aggregation even if WLAN currently not available.

In LTE WLAN interworking/aggregation the additional challenge exists that WLAN may be turned off or used otherwise by user-preferences. This may change often and thus WLAN status shall not be included in WLAN capability signalling.

Typically, based on UE capability of LTE WLAN interworking/aggregation, the eNB may decide to configure the UE with WLAN measurements to get measurement reports to later activate the WLAN interworking or aggregation feature. Obviously, when WLAN is unavailable due to user preferences, no measurements can be obtained, which will be reflected in the measurement reporting. The eNB can correctly assume that WLAN is not available for aggregation or interworking in this case. The situation may change over time, and with the given measurement configuration, the UE may sent measurement reports later, when WLAN is available for those. 

Therefore, we think that no WLAN status indication for availability or non-availability is necessary to configure WLAN measurements. For actual operation of WLAN aggregation however, we think that such an indication is beneficial (see also [3]). However no proactive "S-RLF" indication is needed but would rather just create unnecessary signalling overhead as the UE cannot anticipate if the eNB configures the UE with WLAN aggregation, and user preferences may anyway change at any time. 

Proposal 2 No WLAN status indication to avoid configuration of WLAN measurements /aggregation/interworking is introduced. 

Proposal 3 WLAN measurements/aggregation/interworking can also be configured if WLAN is currently not available but that may result in no measurements reported, or a failure indication.

Furthermore, apart from WLAN status preventing usage of measurements/aggregation/interworking, the UE may experience in-device coexistence (IDC) problems. These IDC issues can be handled by the existing IDC indication, which we further discuss in [5].

2.2 WLAN measurements

According to the WID [1] WLAN measurement reporting is to be specified for Rel-13 interworking and aggregation. Thereby the UE must be able to provide measurements before and during the operation of interworking and aggregation. Thus, from the UE capability according the agreements above (interworking and/or aggregation + WLAN bands) it can be inferred that the UE is also able to provide WLAN measurements. Besides that, WLAN measurements may also be beneficial in other scenarios (such as LAA). For these reasons we propose:

Proposal 4 A separate capability bit for WLAN measurement report is introduced.

Proposal 5 A UE capable of Rel-13 interworking and/or aggregation is also capable of providing WLAN measurements.

Furthermore, as we see measurement metrics such as WLAN load as an important aspect of the WLAN measurement framework to provide a decision basis in the eNB to activate/deactivate LTE WLAN aggregation or interworking, we believe that these metrics which are part of the Hotspot 2.0 specification, shall be supported by all UEs supporting WLAN interworking and/or aggregation.

Proposal 6 UEs supporting WLAN aggregation and/or interworking also support the WLAN Hotspot 2.0 specification.

2.3 Band combinations

It had been discussed in RAN2#91 that the UE may generally support all band combinations of LTE + WLAN, and only in some exceptional cases does not support specific band combinations [2]. In order to keep capability signalling simple, we believe that the agreed capability signalling of support of interworking/aggregation + WLAN band (2.4GHz or 5GHz) is sufficient. A finer granularity, i.e. indication of support or non-support of specific band combinations should be avoided.

Proposal 7 Support of LTE-WLAN aggregation/interworking should be per UE, not depending on LTE band combinations. 

2.4 On WLAN bitrate and L2 buffer

In email discussion [4], several questions related to WLAN bitrate reporting had been discussed. We would like to clarify our view on that here. 

First of all, we don’t think that indicating maximum supported WLAN data rate by the UE to the eNB has a benefit as such. For RCLWI, there is no need to indicate supported data rates in WLAN to the eNB, since no LTE radio protocols are involved in this mode. For LWA, rather than supported WLAN data rates, the supported L2 buffer sizes are relevant for the eNB. In LWA the aggregation point is at PDCP, and assumptions on maximum supported WLAN data rate need to be done in order to dimension the L2 buffer, i.e. including PDCP buffer size. With this information the eNB would limit its transmissions so that the L2 buffer of the UE is never overloaded. 
Proposal 8 Indicating maximum supported WLAN bitrate as such not needed. 

It is noteworthy that for the L2 buffer dimensioning not only the assumed maximum WLAN data rate is relevant but also further metrics like RTT, backhaul delay and maximum LTE data rate. All these metrics should be considered when dimensioning the L2 buffer. A methodology to calculate L2 buffer sizes for DC had been proposed in [7].
Currently, L2 buffer sizes are specified per LTE UE category, and these categories are indicated to the eNB. Furthermore, it is indicated whether DC split bearer is supported. Per UE LTE category, different L2 buffer sizes are defined whether the DC split bearer is supported or not. Building on this concept, it seems sufficient for LWA operation to indicate per existing LTE UE category, a further indicator of LWA WLAN bitrate category, and to define the corresponding L2 buffer sizes per LTE UE category and per WLAN bitrate category. Which maximum supported WLAN data rates can be assumed, and whether existing L2 buffer sizes defined for DC split bearer are sufficient, or new values need to be defined, needs to be further discussed.

Proposal 9 Define supported L2 buffer sizes per LTE UE category and WLAN bitrate category.
Proposal 10 RAN2 to discuss how L2 buffer sizes for LWA are calculated, which WLAN bitrates can be assumed, and whether L2 buffer values for DC split bearers are sufficient and can be reused. 

Our proposed approach is illustrated in the following example extension of Table 4.1A-3 from TS 36.306. A UE indicating a certain DL and UL category would have to support for example maximum LTE bitrates according to indicated DL and UL category, and additionally to support at least the L2 buffer sizes indicated for the LWA WLAN bitrate category.

From TS 36.306, Table 4.1A-3: Total layer 2 buffer sizes set by the fields ue-CategoryDL and ue-CategoryUL

	UE DL Category
	UE UL Category
	Total layer 2 buffer size [bytes]
	With support for split bearers
	FFS: Total L2 buffer size for LWA WLAN bitrate category 1
	FFS: Total L2 buffer size for LWA WLAN bitrate category 2

	DL Category 0
	UL Category 0
	20 000
	N/A
	FFS
	FFS

	DL Category 6
	UL Category 5
	3 500 000
	6 000 000
	FFS
	FFS

	DL Category 7
	UL Category 13
	4 200 000
	6 700 000
	FFS
	FFS

	DL Category 9
	UL Category 5
	5 000 000
	7 400 000
	FFS
	FFS

	DL Category 10
	UL Category 13
	5 700 000
	8 100 000
	FFS
	FFS

	DL Category 11
	UL Category 5
	6 400 000
	11 300 000
	FFS
	FFS

	DL Category 12
	UL Category 13
	7 100 000
	12 000 000
	FFS
	FFS

	DL Category 13
	UL Category 3
	4 200 000
	7 300 000
	FFS
	FFS

	DL Category 13
	UL Category 5
	4 400 000
	7 600 000
	FFS
	FFS

	DL Category 13
	UL Category 7
	4 700 000
	7 800 000
	FFS
	FFS

	DL Category 13
	UL Category 13
	5 100 000
	8 300 000
	FFS
	FFS

	DL Category 14
	UL Category 8
	50 800 000
	76 200 000
	FFS
	FFS

	DL Category 15
	UL Category 3
	8 000 000
	13 000 000
	FFS
	FFS

	DL Category 15
	UL Category 5
	8 200 000
	13 400 000
	FFS
	FFS

	DL Category 15
	UL Category 7
	8 500 000
	13 600 000
	FFS
	FFS

	DL Category 15
	UL Category 13
	8 900 000
	14 100 000
	FFS
	FFS

	DL Category 16
	UL Category 3
	10 000 000
	17 000 000
	FFS
	FFS

	DL Category 16
	UL Category 5
	10 600 000
	17 400 000
	FFS
	FFS

	DL Category 16
	UL Category 7
	10 800 000
	17 600 000
	FFS
	FFS

	DL Category 16
	UL Category 13
	11 000 000
	18 100 000
	FFS
	FFS


2.5 UE WLAN MAC address indication
RAN3 has agreed to use the UE WLAN MAC address to identify the UE in the WT. This identity is established via XwAP, as further described in [6]. Therefore, it is required to be available in the eNB at the beginning i.e. before Xw signalling between eNB and WT starts for this UE. For this purpose, the eNB needs to be made aware by the UE of the WLAN MAC address. Option are that it is included as part of the UE capability, or introduce a similar UE info request response or give it in measurement report. 
Proposal 11 Consider which is the most feasible way of eNB to acquire the UE WLAN MAC address.
3 Conclusion

Based on the discussion in the previous sections we make the following proposals:
Proposal 1
WLAN status (e.g. not available due to user-preferences) is not reflected in UE capability. UE indicates support for WLAN interworking/aggregation even if WLAN currently not available.
Proposal 2
No WLAN status indication to avoid configuration of WLAN measurements /aggregation/interworking is introduced.
Proposal 3
WLAN measurements/aggregation/interworking can also be configured if WLAN is currently not available but that may result in no measurements reported, or a failure indication.
Proposal 4
A separate capability bit for WLAN measurement report is introduced.
Proposal 5
A UE capable of Rel-13 interworking and/or aggregation is also capable of providing WLAN measurements.
Proposal 6
UEs supporting WLAN aggregation and/or interworking also support the WLAN Hotspot 2.0 specification.
Proposal 7
Support of LTE-WLAN aggregation/interworking should be per UE, not depending on LTE band combinations.
Proposal 8
Indicating maximum supported WLAN bitrate as such not needed.
Proposal 9
Define supported L2 buffer sizes per LTE UE category and WLAN bitrate category.
Proposal 10
RAN2 to discuss how L2 buffer sizes for LWA are calculated, which WLAN bitrates can be assumed, and whether L2 buffer values for DC split bearers are sufficient and can be reused.
Proposal 11
Consider which is the most feasible way of eNB to acquire the UE WLAN MAC address.
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